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Abstract
Background
Cardiovascular disease (CVD) and other lifestyle related chronic diseases are increasing at an
alarming rate both in Australia and around the world. While Primary Health Care (PHC) has a
key role in addressing CVD prevention, a large evidence to practice gap exists. The Expanded
Chronic Care Model (ECCM) has emerged as a leading approach to chronic disease
management. This model proposes a comprehensive approach to disease management that
adds prevention and health promotion to direct clinical care. While elements of the ECCM
have been implemented within Australia, a full comprehensive application and evaluation of
the model has not been carried out. This research addresses this gap in knowledge.
Using the ECCM as a basis, the role and capacity of the community-based lifestyle
modification workforce to support PHC in the management of CVD and behaviour change for
risk reduction were examined. The feasibility, effectiveness and sustainability of this
augmented approach to care were examined along with broader implications related to
reorientation of PHC towards prevention.
Methods
A mixed methods approach, embedded within an overarching case study in a single
Australian jurisdiction (the Australian Capital Territory), was used to provide an integrated
understanding of the real-world challenges of undertaking CVD management and prevention
in contemporary PHC practice. The research design was guided by a number of interrelating
theoretical and framing approaches governing different aspects of the research including: the
transtheoretical model (stages of change); normalisation process theory; the expanded chronic
care model and the complex adaptive system approach. A wide range of data was collected to
examine the feasibility and effectiveness of the approach and to understand critical success
factors for its implementation and sustainability. A one-group pre-post quasi experimental
study was conducted to estimate health effects or assess process challenges and outcomes.
Quantitative data from patient surveys and general practice clinical information systems were
gathered and analysed. Process evaluation was conducted using surveys and clinical
information systems data. Qualitative data were collected using semi-structured or focus
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group interviews with: intervention participants; patients not responding to the intervention
invitation; general practice staff; lifestyle advisors (health coaches); allied health
professionals; and community-based lifestyle modification programme providers. All data
were analysed separately using descriptive and inferential statistics for the quantitative data
and both thematic and single coding analyses for the qualitative data. Pattern matching was
used to test the study findings against case study propositions.
Results
The intervention led to positive health and systems outcomes. There was a statistically
significant reduction in population CVD absolute risk of 2.26%. Study programme
participants were mostly satisfied with the service provided and all reported making positive
changes to the health behaviours relevant to them. Patients who did not respond to the
invitation to participate in the intervention reported varying levels of heart health education
by general practitioners and practice nurses and only 44% had received a ‘heart and stroke
check’ in the last two years. Interviews with these non-respondents highlighted that: existing
relationship with a GP; apprehension to address CVD risk; and a low priority of addressing
CVD risk influenced their choices not to participate. Further qualitative investigation revealed
that more effort would be needed across multiple levels and stakeholders to implement such a
complex intervention and embed evidence-based change into practice. Key barriers identified
were: current funding mechanisms; the challenging nature of lifestyle modification; and the
low value proposition of CVD prevention. The community-based sector, including allied
health professionals and lifestyle modification programme providers, were highly motivated
to contribute to CVD prevention but were underutilised and considered the level of funding
available to be inadequate. The low value placed on and the ‘hard work’ of prevention was
also noted. A need to improve cross-sector linkages were also highlighted.
Overall, the case study propositions were confirmed, with the Expanded Chronic Care Model
proving a useful framework to develop a whole-of-system approach to CVD prevention. An
emergent theme from the research was that this chronic disease management system
demonstrated many of the features of a complex adaptive system. These findings were
synthesised into a complexity-informed Enhanced Chronic Care Model, providing both an
explanation of the study outcomes and suggesting how best to progress ‘evidence to practice’
translation.
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Conclusion
Reorientation of primary health care systems towards prevention continues to be highly
resistant to change. The research undertaken here demonstrated that moving towards a CVD
prevention-orientated PHC will need: 1. An improved value proposition for CVD prevention,
2. Better local health intelligence, 3. Enhanced relationships between all stakeholders,4. A
PHC workforce that has the skills to leverage added value to the system and 5. A more
supportive policy environment.
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Preface
I did not always dream of being a dietitian. However, I did want a career with purpose, and
what better purpose than to work to ensure that people have the basic human right of good
nutrition. Over my career, a commitment to social justice and desire to work collaboratively
with like-minded colleagues has led me on an incredible journey. As an Accredited Practising
Dietitian, I have worked at all levels of Australian government, and in many roles with the
non-government sector. I have worked in the bush, managed community health teams and
been an accreditor for community health centres. I have worked in the Aboriginal Community
Controlled Sector, at a national level, and locally with Winnunga Nimmityjah Aboriginal
Health Service. I led professional services at the Dietitians Association of Australia and with
the Heart Foundation I led an interdisciplinary team which included dietitians, nurses, school
teachers, urban planners and fitness leaders. Most recently, I have shared my experiences as a
university lecturer. I have been the funder and the fundee, the regulator and the regulated, the
teacher and the student. I see health as a system as experience has taught me that you cannot
make a difference by working in a straight line.
As is true of all research, all of these experiences have influenced this research. While
working with the Heart Foundation, it was a short meeting with Professor Rachel Davey, then
newly arrived in Australia, that led to the development of a proposal for HeartLink. The
HeartLink pilot program forms the basis of this doctoral study. HeartLink aimed to improve
assessment, and management, of cardiovascular disease absolute risk in general practice and
provide enhanced support for health behaviour change in the practice, and community
settings. I worked on many aspects of the implementation of HeartLink including the
development of the health coaching service and delivering many professional development
activities. The aim of my doctoral research was to measure the health and process outcomes
achieved by HeartLink, but also to delve deeply into the work undertaken by all stakeholders
to implement a complex intervention in the real world.
In case study research, the researcher is often considered an intruder who is there to observe
how a system dynamic unfolds (Anderson et al. 2005). While my background in healthcare is
extensive, I did feel like an intruder during some aspects of the study. I had never worked in a
general practice and each HeartLink practice was a unique organisation with its own culture
and way of doing the business of primary health care.
xxv

Nevertheless, not all of the context for the study was unfamiliar. As a health professional, I
had a shared background with many of the practitioner participants in the study. I have also
spent many years working with patients of the same age, and experiencing the same health
issues, as the HeartLink participants.
Malterud (2001) challenges researchers to identify personal motivations and preconceptions
about their study, and their study participants. As a health professional, I came to this doctoral
study with a desire to build on my existing experience and contribute new insights to an
important area of practice. As a researcher, I acknowledge my role as ‘researcher-asinstrument’ and was mindful of how I brought my professional, personal and researcher
worlds together to achieve the best outcome, incorporating reflexivity into all aspects of my
research process (Hammersley & Atkinson 1995).
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Chapter 1 -

Introduction and Research Rationale

This Chapter provides essential background to this research study. It provides an outline of
the thesis and explains the impact and prevalence of cardiovascular disease (CVD) in
Australia. The case for a greater focus on CVD prevention in the Australian primary health
care (PHC) setting is also outlined. The need for more implementation research for improved
evidence to practice translation in healthcare is introduced, providing the final element of the
rationale for the doctoral study.
1.1 Thesis outline
This thesis is submitted with publications and a complementary commentary and synthesis. It
is structured in a way that reports each phase of the doctoral study as a chapter. Therefore, the
reader should read the publications (which are provided in each relevant chapter) with the
additional commentary.
Chapter 1 considers the impact and prevalence of CVD, current approaches to prevention of
CVD in PHC and articulates the rationale for the doctoral research. Chapter 2 presents a
review of the literature in relation to CVD prevention in primary health care, outcomes of
relevant interventions and an overview of the contribution to CVD prevention by the PHC
workforce. This chapter also describes the four theories and frameworks that provide a
guiding lens for the study at the system level, the organisational level, interpersonal and
intrapersonal levels. Chapter 3 details the Chronic Care Model, its effectiveness in influencing
systems change to chronic disease management and potential role in framing CVD prevention
in PHC.
Chapter 4 outlines the doctoral research paradigm, methodological approach and methods. A
pragmatic worldview provides direction for the research design and the research methods
employed. A case study approach was used as the overarching research methodology with
qualitative and quantitative data applied to draw on both objective and subjective knowledge
and to consider a whole system.
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The doctoral research was conducted in three phases: an exploratory phase (Chapter 5), data
collection and analysis phase (Chapter 6) and an interpretation and model development phase
(Chapter 7). The study protocol which is a published work and provided in the chapter.
Chapter 5 describes the exploratory phase of the doctoral study. An overview of activities
undertaken to inform the development of the study including formative focus group
discussions and mapping of the policy and funding context are discussed. Chapter 6 presents
the findings from the data collection and analysis phase of the doctoral study. Community
sector, health sector and the patient level outcomes are presented. This chapter contains two
published works and additional commentary. Chapter 7 outlines the interpretation and model
development phase including the case study outcomes. The research questions are revisited,
and data collected across the study are compared to the initial case study propositions. A
complexity-informed chronic care model based on the study findings is presented.
The case study element has been developed into a manuscript which is provided in the
chapter. This manuscript has been submitted to a journal and is currently under review.
Chapter 8 provides a discussion of the doctoral study outcomes illustrating the novel
contribution made by this research to CVD prevention in PHC. Key findings are presented,
including recommendations for future research. Strengths and limitations of the research are
discussed.
1.2 Cardiovascular Disease and its Impact in Australia
The burden of non-communicable diseases (NCDs) is continuing to rise and is now a global
crisis (Beaglehole et al. 2011). Death and disability attributable to NCDs has led to millions
of people dying from preventable causes each year (World Health Organization (WHO)
2010). One of these NCDs, cardiovascular disease (CVD), is the leading cause of morbidity
and mortality internationally (Murray et al. 2012; Lozano et al. 2012). Accounting for more
than 90% of the CVD risk in epidemiological studies, risk factors include: clinical risk
factors - abnormal lipids, hypertension, diabetes, abdominal obesity and behavioural risk
factors - poor diet, irregular physical exercise and smoking (Yusuf et al. 2004).
In Australia, an estimated 4.2 million (22%) adults reported having one or more
cardiovascular diseases in 2014–15, including the conditions of coronary heart disease, stroke
and hypertensive disease (Australian Institute of Health and Welfare (AIHW), 2016).
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Coronary Heart Disease (CHD) is the single leading cause of death for both men and women
in Australia with 15% of all mortalities caused primarily by CHD (AIHW, 2016). Australian
adults have high rates of clinical risk factors for CVD: 63% are overweight or obese; 32%
have high blood pressure; 63% have dyslipidaemia; and 3.1% have impaired fasting glucose
(AIHW 2016). There are also high rates of behavioral risk factors; 16% of adults smoke; 20%
drink more alcohol than recommended; 52% do not eat enough fruit; 92% do not eat enough
vegetables and 56% are not sufficiently physically active (AIHW 2016). Australians have a
high level of multiple risk factors with 66% of adults having three or more risk factors, and
10% having five or six risk factors (AIHW, 2016). Risk factors have a combined effect which
increases the risk of mortality further (Martin-Diener 2014).
An estimated 31% of the burden of disease in Australia is preventable by addressing these
risk factors (AIHW 2016). With the exception of tobacco control, Moodie and colleagues
(2016) concluded that there has been limited progress against national non-communicable
disease (NCD) targets. The growing burden of CVD in Australia is not only impacting on the
health and wellbeing of individuals, it is becoming increasingly costly. CVD has the highest
expenditure of any disease group in Australia, with CHD being the most expensive ($2,028
million) followed by stroke ($606 million) (AIHW 2014). Increasing hospital admissions are
the key drivers of the CVD related health expenditure, with admissions for CVD increasing
by 55% between the periods 2000-01 to 2008-09 (AIHW 2014).
1.3 CVD Prevention in Primary Health Care
While hospital admissions account for the majority of the increasing expenditure on CVD, it
is primary health care that plays the key role in the health system for the prevention of CVD
(Webster et al. 2009). PHC professionals have regular contact with the vast majority of the
population, provide continuous care and have access to referral service resources (Starfield
1992). In Australia, general practice is the main PHC setting, with at least one General
Practitioner (GP) consultation claimed from Medicare by 86.9% of Australians in 2015–16
(Britt et al. 2016).
Prevention of CVD at the individual level in PHC has traditionally focused on the reduction
of individual biomedical and behavioural risk factors (Nelson & Doust 2013).
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More recently the probability of having a CVD event has been found to be more closely
related to an individual’s absolute CVD risk, known as Cardiovascular Absolute Risk
(CVAR) (Nelson & Doust 2013). CVAR is the absolute probability that an individual will
experience a CVD event in a given time period (Nelson & Doust 2013). A range of
quantitative absolute risk models have been developed in recent years for CVAR assessment
and management (New Zealand Guidelines Group 2003, New Zealand Ministry of Health,
2013, National Vascular Disease Prevention Alliance (NVDPA) 2012, Goff et al. 2014, Joint
British Societies Board 2014). The Australian NVDPA, a group comprised of the major NonGovernment Organisations including the Heart Foundation, Stroke Foundation, Diabetes
Australia and Kidney Health Australia, developed guidelines for CVAR assessment (NVDPA
2009) and management (NVDPA 2012). A summary of these guidelines is provided in
Appendix 1.
Assessment of CVAR considers quantitative data on multiple factors that influence risk,
including smoking status, blood pressure (BP), blood lipid levels, and diabetes status, to a
person’s age and sex-specific background level of absolute risk (Jackson et al. 2005). The
Australian guidelines recommend that CVAR should be regularly assessed in patients aged 45
years or older, and 35 years or older in Aboriginal and Torres Strait Islander people (Nelson
& Doust 2013). The CVAR approach to CVD prevention is not a new concept, being
identified for more than two decades as an effective alternative to the traditional management
of single CVD risk factors (Sheridan & Crespo 2009). The appropriate management of people
at high CVAR has been identified as one of the most cost-effective interventions for CVD
prevention (Cobiac et al. 2012). Using data from the National Health Measures Survey (20112012), Banks and colleagues estimated that one-fifth of the Australian population aged 45–74
years, or about 1.4 million people, had a greater than 15% absolute risk (considered to be
‘high’ risk) of a CVD event in the next five years (Banks et al. 2017).
Despite the compelling case for the change to practice, research continues to identify ongoing
resistance by GPs to adopting a CVAR approach (Webster et al. 2009, Heeley et al. 2010,
Sposito et al. 2009, Bonner et al. 2014, Jansen et al. 2015). Assessment of CVAR is only one
component of CVD prevention in PHC. The next element is the appropriate management of
CVAR (NVDPA 2012). The management of increased CVAR is multifactorial, but falls
generally into two domains, pharmacotherapy and lifestyle modification (NVDPA 2012).
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Pharmacological management includes the treatment of those at high CVAR simultaneously
with lipid lowering and BP lowering pharmacotherapy unless contraindicated or clinically
inappropriate. Intensive lifestyle modification support, across the behavioural risk factors of
poor nutrition, physical inactivity, smoking and alcohol consumption, is also recommended
for this group (NVDPA 2012). Poor uptake of the CVAR approach by GPs means many
Australians are not receiving guideline-based pharmacotherapy (Vagholkar et al. 2014) and
are also likely not to be receiving appropriate behaviour change support.
The CVAR approach to CVD prevention focuses general practice resources on patients most
likely to benefit from medications (Nelson & Doust 2013). Banks and colleagues (2016)
found that most people classified as high CVAR in a large Australian sample were not taking
recommended medications. The approach also reduces the unnecessary ‘medicalisation’ of
patients with low CVAR, avoiding pharmacotherapy for those who traditionally may have
been treated with medicines to manage single risk factors (Nelson & Doust 2013). The other
key element of CVAR management recommended in the Australia CVAR guidelines is
‘frequent and sustained lifestyle advice, support and follow-up’ (NVDPA 2012). This
component of CVD prevention, rather than the pharmacotherapy aspects, will be the major
focus of this doctoral study.
There is little information about lifestyle modification activities delivered to patients by GPs
in Australia (AIHW 2016). The Bettering the Evaluation and Care of Health (BEACH) study,
an ongoing cross-sectional survey of general practice activity in Australia, identified that in
2015-2016, preventive counselling/advice about nutrition and weight, exercise, smoking,
lifestyle, prevention, and/or alcohol, were together provided at only a rate of 8 per 100
encounters (Britt et al. 2016). Previously research indicates it is likely to be limited as
implementing preventative care in PHC services is complex, with resistance by practitioners
to implement these activities (Rubio-Valera et al. 2014). There are also well reported
challenges in engaging individuals in changing health related behaviour change. The level of
patient activation, influenced by knowledge, motivation and confidence to manage health, is
known to predict engagement in healthy behaviours and greater use of preventive activities
(Greene et al. 2015). Lifestyle interventions also need to have an adequate level of intensity,
or ‘dose’, to significantly reduce CVD mortality, or CVAR (Willis et al. 2012).
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Failure to refer people at risk of developing vascular disease to external providers to support
lifestyle modification is also thought to limit the maintenance of lifestyle changes from
lifestyle modification services delivered in general practice (Schultz et al. 2012).
The best outcomes for CVD prevention are likely to be achieved by better integration of
services in a clinical PHC setting and outside providers of Lifestyle Modification Programs
(LMPs) (Karwalajtys & Kaczorowski 2010, Porterfield et al. 2012,). Though better outcomes
can be achieved through better integration, international and Australian evidence suggests that
linkages between the health and community sectors to support lifestyle modification are
limited (Hung et al. 2007; Amoroso et al. 2009).
Embracing both clinical and community sectors, towards a shared goal of improving
individual, and population wide, health outcomes is consistent with the founding aspirations
of PHC (Starfield et al. 2005). In their report Primary Health Care, now more than ever, the
World Health Organization (WHO) raised concerns that contemporary PHC has drifted away
from its core functions with the focus on ‘specialised curative care’ (World Health
Organization (WHO) 2008). The large and increasing burden of chronic diseases like CVD
means that the PHC sector in particular needs to be better placed to provide comprehensive
and population health orientated care (Beaglehole et al. 2011, WHO 2013).
There is broad evidence that there is a substantial gap between the healthcare that patients
receive and the practice that is recommended, the ‘evidence-practice’ or ‘know-do’ gap
(Rycroft-Malone 2014). Introducing and embedding new approaches to practice is a process
mediated by a range of factors including the work of practitioners and patients, the new
knowledge or skills that need to be incorporated into existing protocols and the context in
which the new approach has to operationalise (Glasgow et al. 2012, Rycroft-Malone et al.
2013). Nieuwlaat and colleagues (2013) suggested that to address the global burden of CVD
there needs to be a better understanding of the context-specific barriers to evidence-based
CVD prevention practice. To better capture the ‘context of change’, May and Finch (2009)
recommend that health service researchers examine in more depth the factors that promote,
and inhibit, the incorporation of complex interventions into everyday practice. This
information can then be used to build the capacity of health care systems for improved CVD
prevention (Yusuf et al. 2015).
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1.4 Rationale for thesis
In Australia, as elsewhere around the world, there is an increasing burden of CVD that needs
to be addressed (McAloon et al. 2016). At the same time, there is a large ‘evidence-practice’
gap in CVD prevention (Banks et al. 2016). The PHC sector, including both general practice
and community-based services, is well placed to play a key role in CVD prevention
(Beaglehole et al. 2013). However, the PHC sector’s potential contribution to chronic disease
prevention, and population health more broadly, remains unrealised (WHO 2008). The task of
reorienting health systems towards prevention has proven highly resistant to change (Wise &
Nutbeam 2007, Ziglio et al. 2011). A limited understanding of how to implement complex
change in real-world healthcare settings is one explanation for this (May & Finch 2009).
To contribute to a better understanding of how to achieve a prevention-orientated PHC that
leads to improved CVD outcomes, this doctoral study examines a pilot CVD prevention
intervention in Canberra, Australia. HeartLink was a multifactorial intervention which
included evidence-based CVAR assessment and management in general practice and
enhanced health behaviour change support. The behaviour change support was delivered by
practice nurses who received additional health coaching training, and practice-based fitness
professionals trained as health coaches (Lifestyle Advisors). As introduced in the preface the
doctoral student played a key role in the development and delivery of most aspects of
HeartLink. This level of involvement allowed the student to examine the outcomes of the
intervention at multiple levels, and in great detail. There were aspects of the intervention less
relevant to the focus of the doctoral research, or not undertaken directly by the doctoral
student, that have been purposely excluded, or given less focus, in this thesis.
1.5 Chapter Summary
Chapter 1 has laid the foundation for this thesis. It articulated the prevalence of CVD in
Australia and provides an overview and rationale for this doctoral work.
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Chapter 2 -

Literature review

This chapter provides a review of the literature in relation to CVD prevention in primary
health care (PHC). An overview of the PHC setting and relevant CVD prevention intervention
literature (with a focus on the Australian experience) is provided. Theory and models used to
frame the doctoral study are discussed.
2.1 Primary Health Care setting
There is a difference between Primary ‘Health’ Care and Primary Care. Primary Care is a
term with a narrow definition as the first point of health care to individuals in the
community, such as that provided in Australian General Practice (Muldoon et al. 2006).
The term PHC is a broader concept which includes both these more individual focused
medical services and population level, health promotion and public health type functions.
PHC was formally defined by the WHO at its meeting in Alma Ata in 1978 (WHO 1978).
The Alma Ata declaration embedded the concept of a social view that moved beyond a
traditional biomedical approach recognising the influence of social and environmental
factors on health (WHO 1978). The WHO defines PHC as, ‘socially appropriate,
universally accessible, scientifically sound first level care provided by a suitably trained
workforce supported by integrated referral systems and, in a way that gives priority to
those most in need, maximises community and individual self-reliance and participation
and involves collaboration with other sectors. It includes the following health promotion,
illness prevention, care of the sick, advocacy and community development’ (WHO 2008).
The definition of PHC most broadly accepted in Australia is the Australian Primary Health
Care Research Institute (APHCRI) definition. Aligning with the WHO, it states:
‘Primary health care is socially appropriate, universally accessible, scientifically sound first
level care provided by health services and systems with a suitably trained workforce
comprised of multi-disciplinary teams supported by integrated referral systems in a way that:
gives priority to those most in need and addresses health inequalities; maximises community
and individual self-reliance, participation and control; and involves collaboration and
partnership with other sectors to promote public health. Comprehensive primary health care
includes health promotion, illness prevention, treatment and care of the sick, community
development, and advocacy and rehabilitation.’ (DOHA 2009).
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PHC is the most cost-effective part of the health system with countries embedding a strong
PHC infrastructure found to have lower healthcare costs and better performance on major
aspects of health (Starfield & Shi 2007, Swerissen & Taylor 2008). In Australia, PHC related
services are delivered in a range of settings such as general practice, community health
centres, Aboriginal Community Controlled Health Services and a range of private enterprises
(AIHW 2016). As was introduced in Chapter 1, most Australians’ usual experience of PHC is
a visit to a general practitioner (GP) at a general practice. Harris and Harris (2006) defined
general practice as a setting that aims to address episodic illness, prevent illness, offer early
intervention and manage chronic disease. Medical doctors, who are trained and credentialed
as GPs, work in General Practice. The majority of general practices in Australia (84 %)
employ practice nurses (PNs), with an average of 0.3 FTE practice nurses per FTE GP (Britt
et al. 2016). The other mainstream PHC providers are Allied Health Professionals (AHP).
Private sector AHPs offer a wide range of services including dietetics, physiotherapy, exercise
physiology, podiatry, psychology, speech pathology and community pharmacy (Mason 2013).
Private sector AHPs practice independently, or increasingly are, choosing to co-locate with
general practice.
While the private sector provides the majority of PHC services in Australia, many states and
territory governments operate Community Health Centres which provide a broad range of
service types to local populations (Owen & Lennie 1992). These organisations employ nurses,
AHPs and in some centres, GPs. The community health ‘movement’ was considered to
challenge the orthodoxy of biomedical views on health, embracing localised, and social
determinants orientated, approaches to healthcare (Paul 2015). Aboriginal Community
Controlled Health Organisations (ACCHOs) have been successfully delivering integrated
comprehensive PHC, including a wide range of culturally appropriate medical and social
health services, since the first service was established in Redfern in 1971 (Wakerman et al.
2008). This sector places a key role in addressing the disparity in CVD outcomes experienced
by the Aboriginal and Torres Strait Islander community (Peiris et al. 2009).
There have been recent attempts by state governments in Australia to better integrate private
sector general practice, with other parts of the health system. This has led to the development
of a range of hybrid PHC models. In 2010, the Australian Governments started the GP Super
Clinics Program which aimed to improve the integration and coordination of PHC services
(Australian Government, 2010, ‘GP Super Clinics Programme’).
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Other PHC models include HealthOne (New South Wales Government 2016) and GP Plus
Centres (Government of South Australia 2016).
The Patient Centred Medical Home (PCMH) is another PHC approach which is likely to
become high influential in PHC service design in Australia in the future. The PCMH
framework is widely used in the United States, and increasingly other parts of the world, to
transform PHC to better address the increasing burden of chronic diseases (Wagner et al.
2012). There is increasing support for the PCMH approach in Australia - a trial of ‘Health
Care Homes’ which has recently commenced (DOHA 2015).
Aside from organisations that deliver PHC services, the Australian Government has invested
in the development of mid-level PHC organisations. First introduced in Australia in 2011,
‘Medicare Locals’ were established as a key component of the Labour Prime Minister Kevin
Rudd’s National Health Reform agenda. The establishment of Medicare Locals aimed to
strengthen the PHC system, provide greater integration of services and support joint
Commonwealth and State Government planning of service delivery (Commonwealth of
Australia 2010). With the subsequent election of a Coalition Government, a review of
Medicare Locals in 2015, led to these organisations being replaced with the subsequent
establishment of new entities named Primary Health Networks (PHNs). Similar to Medicare
Locals, PHNs were established to improve integration across the health system. A key point
of difference between the Medicare Locals and PHNs is that the latter had a more clearly
defined commissioning role (Booth et al. 2016).
The Heartlink intervention which informs this doctoral study, was an intervention that took
place in six general practices. None of these practices was an ACCHO or a hybrid PHC
model. All of the services that participated were in the non-government sector. HeartLink was
a collaboration between ACT Medicare Local (now a Primary Health Network), Heart
Foundation (Australian Capital Territory Branch) and the University of Canberra.
2.2 CVD prevention in PHC - from clinic to community
The scope of CVD prevention is wide, spanning a range of settings. It includes activities
focused at the individual level, all the way through to ‘upstream’ population-based initiatives
(Karwalajtys & Kaczorowski 2010).
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The focus of this doctoral thesis is the PHC setting, which includes general practice and
community-based providers of lifestyle modification related programs and services. The
potential risk of increasing inequity of CVD outcomes for marginalised groups by
interventions that target individuals, over population-based approaches, is noted (Capewell &
Graham 2010). A microsimulation study of CVD prevention policies conducted by
Kypridemos and colleagues (2016) determined the most equitable strategy would be a
combination of population-wide interventions and concentrated screening (for example in
communities or groups with a known high CVAR profile). As established earlier, general
practice in Australia has a very high population reach, and thus provides almost universal
access to most demographic and socio-economic groups (Britt et al. 2016). Thus,
interventions within general practice, delivered in the context of broader PHC linking ‘clinic
to community’ should help to moderate the risk of increasing disparities.
2.2.1 CVD prevention activity in PHC - general practice setting
In Australia, prevention-orientated care is considered part of PHC including individualised
guidelines-based screening and health assessments relevant to specific groups (Harris et al.
2012). Providing support for CVD prevention at the point-of-care in the PHC setting is a key
component in enhancing population-level CVD prevention outcomes (Peiris et al. 2015,
Foraker et al. 2016). Assessment of CVAR is a useful entry point to CVD prevention in
general practice. Failure to assess CVD risk factors, or document risk factor measures in
clinical information systems, impacts the ability to manage CVAR, as CVAR scores cannot
be calculated (McManus et al. 2002). One Australian study found only one percent of eligible
patients (from a sample of 149,306 general practice clinical records) had complete CVD risk
factor data recorded (Turner et al. 2017). Studies have consistently found patients are not
having their CVD risk formally assessed or appropriately managed (Webster 2009, Heeley
2010, Sheppard et al. 2014). Australian GPs are also not adhering to recommendations for
CVAR re-assessment (McKinn et al. 2016).
Reported barriers to CVAR assessment by GPs include a lack of time in consultations, lack of
accessible and usable tools for assessment, a lack of clinical confidence in the approach and
concerns about communicating the CVAR concept to patients (Vaidya et al. 2011, Torley et
al. 2005; Bonner et al. 2014).
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If a CVAR assessment is undertaken, appropriate management which aligns with their risk
score, is recommended (NVDPA 2012). Management includes lifestyle modification support
and for those at high risk, pharmacotherapy. As previously noted the focus of the doctoral
study is on the lifestyle modification elements of CVAR management.
The role of Australian general practice in supporting lifestyle modification is well recognised
(Harris & Lloyd 2008). However, this potential remains mostly unrealised. In a study of
39,964 Australians between 45-74 years, Harris and colleagues (2013) found most
participants reported having clinical assessments (e.g. blood pressure measure, 90.6%), far
fewer reported receiving prevention-orientated lifestyle advice to reduce chronic disease risk
(eat less fat, 26.6%, increase physical activity, 19.9%). The barriers to prevention-orientated
practice in PHC, which includes health behaviour change support, has been well documented.
A review article by Rubio-Valera and colleagues (2014) synthesised qualitative research on
barriers and facilitators to prevention-orientated practice by PHC doctors and nurses and
found issues existed at multiple levels. This included the intrapersonal level (knowledge,
skills, belief, attitudes and motivation), interpersonal level (between practice staff, patient
factors and practice managers commitment), institutional level (dominance of the biomedical
model and how practice is organised) and the broader community and policy level (entry level
education of workforce, cultural context of patients, social context of patients and business
models). In Australia, many of these same issues have been highlighted by PHC practitioners
in relation to addressing lifestyle change in general practice. These issues have included GP
attitudes, normative influences from both patients and the profession, and perceived external
control factors (time, cost, availability and practice capacity (Ampt et al. 2009).
The increasing prominence of CVD as a priority health issue has led to range of different
strategies being used to increase the level of CVD prevention related activity in the PHC
setting. Inviting people in for a ‘health check’ is one strategy that has been used both in
Australia and internationally to engage specific groups, or the broader population, in a CVD
related prevention activity (Krogsbøll et al. 2012, Cochrane et al. 2012, Gidlow et al. 2014).
Health checks have a long history with Horace Dobell first proposing a periodic health
examination for healthy people to identify ‘pre-existent physiological states’ of low health in
1861 (Charap 1981). The practice of health checks was initially the domain of life insurance
physicians, moving later to the work of private medical providers (Charap, 1981).
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In recent years health checks in some domains of practice have attracted scrutiny related to
effectiveness, potential harm and cost-effectiveness. A Cochrane review by Krogsbøll and
colleagues (2012) found little evidence to support the use of health checks on CVD and
cancer outcomes, when a whole of population approach is taken. The authors were so
convinced by their findings they called for the large United Kingdom, National Health
Service ‘Health Check’ program to be abandoned (Krogsbøll et al. 2013). Others challenged
this position, criticising the authors for failing to separate the different settings for health
checks for a subgroup analysis (e.g. general practice, pharmacy etc.) and for their failure to
consider improvements in surrogate outcomes such as blood pressure or lipid control (Si et al.
2014). Subsequently, Si and colleagues (2014) undertook a systematic review of randomised
trials and in contrast to the previous review just focused only on trials conducted in general
practice and included surrogate measure changes. This review showed statistically significant,
but still clinically small, improvements in surrogate outcome measures, especially among
high-risk patients. A review of the NHS Health Check program by Robson and colleagues
(2016) failed to find an effect on total or cause-specific mortality from health checks in adult
populations that were not targeted to people with existing risk factors or disease. Both of these
studies highlight that the benefits of health checks are more likely to be realised for high risk
groups rather than the whole population and thus the importance of good quality clinical data
across PHC to identify higher risk individuals and groups.
Health checks have been increasingly introduced in Australia, with government rebates via
the Medicare Benefits Schedule (MBS) offered for a range of preventative-health checks.
Most relevant to the doctoral study are the health assessment for people aged 45-49 years at
risk of developing a chronic disease (DOHA 2014) and the type 2 diabetes risk evaluation for
people aged 40-49 years determined to be high risk of developing type 2 diabetes (DOHA
2014). Introduced in 2006 and 2008 respectively, these formalised chronic disease related
health assessments are relatively new to general practice in Australia. A qualitative study
which examined the delivery of these health checks by GPs found their views on their role in
preventive care impacted on comprehensiveness of the health check delivered (Amoroso et al.
2009). GPs were concerned with the time required to do the health checks, compared to the
remuneration and queried whether the checks were effective and improved health outcomes.
Health checks can be complemented by other strategies such as improved clinical decision
support, clinical audit and feedback systems (Bright et al. 2012, Roshanov et al. 2013).
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These strategies are particularly important for improving CVAR assessment and management
due to the multi-step nature of the process (Peiris et al. 2012). The Australian Primary Care
Collaborative Programme (APCCP) used quality improvement methodology to enhance these
system elements and improve CVD assessment in Australian general practice. They engaged
20% of the Australian general practice sector, and a reported the completion of 21,013 CVAR
assessments as part of the program (APCCP 2016).
Harris and colleagues (2015) Preventive Evidence into Practice (PEP) was a cluster RCT
which used clinical audit and feedback systems and practitioner education, supported by
practice facilitation. It aimed to improve the uptake of evidence-based clinical management
guidelines for CVD prevention (and type 2 diabetes). The study achieved improvements in the
recording of some risk factors, but no change in the level of risk in the intervention practices
at the follow-up (Harris et al. 2015). The Australian ‘Torpedo’ Trial was another multifaceted
CVD prevention intervention, in general practice, comprising a combination of computerized
decision support and audit/feedback tools for health practitioners (Peiris el al. 2015). This
study also achieved improved overall CVD risk factor measurements, but no improvements in
CVD risk management. These studies demonstrate the need for multiple strategies to improve
patient outcomes related to CVD prevention (Peiris et al. 2015). Providing additional support
for health behaviour change is one such additional strategy (Ludt et al. 2013). Populationbased prevention programs are often designed with a stepwise approach, with screening (or
health check) followed by some type of lifestyle modification program (National Institute for
Clinical Excellence 2010).
Different approaches have been used to provide lifestyle modification support in general
practice. Practice norms around patient engagement and an average GP consultation time of
around 15 minutes (Britt et al. 2016) have led to brief interventions being a popular strategy.
Brief interventions by GPs, in the form of offering advice and providing information, have
been shown to be effective in promoting health behaviour change for some CVD risk factors
such as smoking, alcohol consumption, poor nutrition and physical inactivity (Kaner et al.
2007, Stead et al. 2008, Lamming et al. 2017). The Australian Government funded a national
brief intervention program for general practice titled Lifescripts. The Lifescripts program
commenced in 2005 (and was revised in 2009) and supported evidence-based brief
interventions related to behavioural risk factors for chronic disease (including CVD)
(Department of Health and Ageing, 2010). The program had similar elements to the ‘green
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scripts’ program promoting physical activity in New Zealand (Elley et al. 2003, Elley et al.
2004). ‘Scripts’ were available to address smoking, nutrition (including weight management),
alcohol and physical activity. There is little published evaluation of the program and the
program has since ceased.
While brief interventions provide some support for lifestyle modification, when implemented
in isolation they are often not enough to alter health behaviours or sustain health behaviour
change (Sim et al. 2009, Eley & Eley 2009). A systematic review of behavioural counselling
for improving diet and physical activity in adults with risk factors for CVD found these
programs could improve health behaviours and reduce clinical risk factors for CVD (Lin et al.
2014). This review found that the intensity of a program was an important feature of an
effective program with the authors questioning whether the level of intensity provided in
research interventions could be replicated in a real-world setting.
In Australia, GPs have reported having a limited capacity to provide more intensive lifestyle
modification interventions (Harris et al. 2005). The Health Improvement and Prevention study
trialled a model which supported GPs to deliver a CVD focused health check and offered a
complementary LMP program delivered by AHPs (Fanaian et al. 2010). The program led to
improvements in some health behaviours for those who attended the LMP (Harris et al. 2012).
However, the research team reported a range of implementation issues, with a high number of
people not acting on the GP referral to the program, and low attendance rates for the program
(Laws et al. 2013). They also identified the need for ongoing support, external to the general
practice, to sustain any changes achieved (Schütze et al. 2012).
2.2.2 CVD prevention in PHC - community-based setting
Better integration of the everyday work of PHC clinicians and existing community-based
lifestyle modification services is an important element of building a PHC more able to
undertake CVD prevention (Koo et al. 2012). The community sector provides the range of
lifestyle modification services which support people to achieve and sustain health behaviour
change (Eley & Eley 2009, Denney-Wilson et al. 2010, Dennis et al. 2012). There are many
providers of lifestyle modification programs or services relevant to CVD prevention. This
includes AHPs such as dietitians, exercise physiologists, physiotherapists and community
pharmacists, employed in private, government and non-government sectors.
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Private health insurers are increasingly employing AHPs and nurses to deliver lifestyle
modification programs to their members (Department of Parliamentary Services 2013). There
are also other community-based providers that sit outside the mainstream health delivery,
such as fitness leaders and health promotion professionals (ACT Health 2014).
In 2009, the Australian Government aimed to improve access to high quality communitybased lifestyle modification programs (LMPs) funded by a range of non-government
organisations by delivering programs for chronic disease prevention known as the Healthy
Communities Initiative (HCI). HCI formed part of the Commonwealth National Prevention
Partnership Agreement with Australian states and local governments (Council of Australian
Government 2009). The LMPs included Heart Foundation Walking, Heartmoves (a moderate
intensity physical activity program for people at risk of (and with existing) chronic disease
and Beat It (a diabetes prevention program which included physical activity and nutrition) and
Lift for Life (a resistance training program for people with or at risk of developing type 2
diabetes and other chronic conditions) (DOHA 2016). While this initiative increased the size
of the trained lifestyle modification workforce, training a large number of AHPs and fitness
leaders to conduct the programs, funding for the initiative ceased in 2014, before many of the
programs could become well established (DOHA 2016).
International and Australian studies repeatedly find that GPs do not refer patients to
community-based lifestyle modification services (Hung et al. 2008; Amoroso et al. 2009;
Harris et al. 2011). The reported barriers to GP referral include service availability, awareness
of the service, cost to patients and perceived effectiveness or value of the service (Harris et al
2005, Ampt et al. 2009, Passey et al. 2010). Porterfield and colleagues (2012) reviewed
interventions that linked PHC and community organisations for the delivery of preventive
services and found limited evidence on how to improve the effectiveness for these linkages.
Therefore, while improving linkages and integration makes sense, making linkages work in
real world settings and recognising the potential outcomes remain an area requiring more
research focus. It is also unlikely that either sector can ‘go it alone’ if comprehensive and
effective CVD prevention is to be achieved. Community-based screening and lifestyle
counselling not integrated with clinical services, has been shown to improve health
behaviours, but not CVD incidence (Jørgensen et al. 2014).
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This supports the view that the best outcomes for chronic disease prevention are likely to be
achieved when health and community sectors are delivering their complementary services, in
an integrated way (Krist et al. 2013).
A new era of CVD prevention is evolving, bringing the realms of the clinical and community
more closely together in a systems-orientated and integrated way. The Million Hearts
initiative in the United States is an example of this. Million Hearts is a large federally funded
CVD program which integrates clinical preventive services with multifaceted community
prevention and health promotion strategies, working across all jurisdictions and with the nonprofit and business sectors (Frieden & Berwick 2011, Ritchey et al. 2014). In Australia, while
many elements of a comprehensive CVD prevention program such as Million Hearts exist,
there has been limited progress towards this type of system wide approach.
2.3 The role of the PHC workforce in CVD prevention
Underpinning the capacity to deliver CVD prevention in PHC is the PHC workforce. The
breadth of the activities needed to address CVD prevention indicates the need for active
engagement of a broad range of workforces across PHC in both the health and community
sectors (Christl et al. 2011). The PHC workforce engaged in CVD prevention is
multidisciplinary and located in general practice private and not for profit community sectors.
The characteristics of individual professionals, professional roles, underlying philosophy of
care and competencies of each of these groups are important considerations for the
implementation of diverse complex interventions in PHC (Lau et al. 2016). The CVD
prevention PHC workforce relevant to the doctoral study were identified in the exploratory
stages of the research. The groups identified were general practitioners, practice nurses,
practice managers, allied health professionals, lifestyle modification providers and health
coaches. Table 1 provides an overview of each of these groups and their role in CVD
prevention.
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Table 1: Overview of workforce for CVD prevention in PHC
Workforce Definition
General practitioner (GP)
General practice is a medical
speciality. GPs are Fellows of
the Royal Australian College of
General Practice
(RACGP 2016).
Practice nurse (PN)
A PN is a registered or enrolled
nurse employed by a general
practice
(DOHA 2007).

Role in CVD prevention
• There were 109 GPs per 100, 000 population in Australia in 2015 (AIHW
2015).
• GPs and patients recognised the role of general practice in chronic disease
prevention (Mazza et al. 2011).
• GPs consider themselves to have a role in supporting lifestyle change for
CVD prevention (Ampt et al. 2009).
•
•
•
•

Practice manager (PM)
PMs undertake operational
management, marketing, human
resource management, quality
assurance and asset
maintenance (APMA 2015).
Allied health professional
(AHP)
‘Allied Health’ is used to
describe health disciplines and
ancillary services that are not
medicine or nursing
(Turnbull 2009).

•
•

•
•
•
•
•

Lifestyle modification
program (LMP) providers
LMP providers come from a
variety of backgrounds
including fitness, health
promotion and community
development.
Health coach
Health coaching is a patientcentred approach, based on
behaviour change theory and
delivered by a diverse range of
practitioners
(Wolever et al. 2013).

•
•

•
•
•

PNs are considered an enabler of prevention-orientated activity in general
practice (Keleher et al. 2009, Parker et al. 2010)
PNs more closely adhere to CVD prevention guidelines and provide more
lifestyle intervention advice than GPs (Voogdt-Pruis et al. 2011).
PNs are effective in undertaking preventative activities (Douglas et al.
2006, Harris et al. 2013).
PNs report limited educational preparation for prevention work and feel
constrained in developing the role (Keleher & Parker 2012).
PMs are becoming professionalised, increasingly likely to have higher
qualifications and adopt a wider range of responsibilities (APMA 2015).
The Australian Practice Managers Association promotes the potential for
PMs to be change agents particularly in relation to quality data systems
(APMA 2015).
AHPs are a large and diverse primary health care practitioner group
working in a variety of settings (AIHW 2013).
AHPs work along the health care continuum from prevention, through to
treatment and rehabilitation (McWhinnie 2014).
Medicare rebates for AHP services have led to increased representation of
AHP providers in the private sector (Mitchell et al. 2009).
Prevention of chronic disease requires the involvement of a broad
multidisciplinary team, including AHPs (Harris & Lloyd 2012).
Many successful CVD prevention trials have been delivered by AHPs such
as dietitians or exercise physiologists (Lin et al. 2010).
LMP providers have a range of education backgrounds and work in local
and national LMP programs addressing CVD risk factors.
Most relevant to the study were providers trained to deliver LMPs for the
Australian Government’s Healthy Communities Initiative including:
Heartmoves, Lift for Life, Healthy Eating, Activity and Lifestyle (HEAL),
Heart Foundation Walking and Beat It! Physical Activity and Lifestyle
Program (DOHA 2013).
Health coaching is undertaken by a range of health practitioners (Bartels et
al 2015).
Health coaching is effective in facilitating healthy behaviour change (Lin
et al. 2013, Liddy et al. 2014, Willard-Grace et al. 2015).
Health coaching is likely to be most effective when fully integrated into
overall health care delivery (Patja et al. 2011).
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2.4 The theory and models framing the doctoral study
Nilsen (2015) identified three overarching aims of the use of theories, models and frameworks
in implementation science including describing the process of translating research into
practice, understanding what influences implementation outcomes and evaluating
implementation. Theories help to interpret what is observed and to tie different hypotheses
together (Wight et al. 2013). Models, or frameworks, differ from theory in that they are
generally more strategic, providing a systematic way to develop, manage, and evaluate
interventions (Tabak et al. 2012). Models are also useful communication tools to inform and
support change to policy and practice (Paradies & Stevens 2005).
The aim of the doctoral study was to take a whole-of-system perspective to the issue of CVD
prevention and this required a framing able to adequately capture and examine the complexity
of the study. Lau and colleagues (2016) found that the factors that influence the
implementation of change in PHC extend across external contextual factors, organisational
factors, individual practitioner issues and the characteristics of the intervention. The multiple
levels of influence mean that a range of theories and models are needed to adequately frame
the research (Moore &Evans 2016). The theory and models identified to be most relevant to
the research study were identified from the literature review, existing programs in Australia
and the personal experience of the doctoral student. In total four theories/frameworks were
chosen to provide a guiding lens for the research study. These theories/frameworks align with
a socio-ecological approach to addressing health, recognizing that individuals are embedded
within larger social systems and the interaction between individuals and their environments is
what underpins health behaviours and health outcomes (Sallis, Owen, & Fisher 2008).
For the doctoral study a four-level socio-ecological framework was used which included: 1.
Intrapersonal level, activities situated within the control of an individual 2. Interpersonal
level, interactions and relationships between practitioners and other groups, 3. Institutional
and organisational level, the general practices and other organisations and 4. The broader
environment, the entire PHC system, including the overarching policy context. Each level of
influence was then associated with a relevant theory of framework to guide that element of the
doctoral study.
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These included:
•

At the intrapersonal level – the transtheoretical model of change (TTM) informs the
individual behaviour change for people at high CVAR;

•

At the interpersonal level – the normalisation process theory (NPT) is a mid-level
theory focused on the social aspects of the work of implementation by practitioners
and patients;

•

At the institutional/organisation level - the chronic care model (CCM) provides an
organisational level framework for the intervention; and

•

At the environment/societal level - a complex adaptive system (CAS) perspective will
provide a framework for understanding how the PHC system more broadly operates.

Figure 1 provides an overview of how these elements come together to provide a
comprehensive framing for the doctoral study. The following section describes each and
related theories and models in more detail.

ENVIRONMENTAL
AND SOCIETAL
SYSTEM CHANGE

Complex
Adaptive System
approach

Primary Health
Care

INSTITUTIONAL
CHANGE

Chronic Care
Model

General Practice or
community-based
organisation

INTERPERSONAL
CHANGE

Normalisation
Process Theory

People and
Practitioners

INTRAPERSONAL
CHANGE

Transtheoretical
Model of
Change

Person with
high CVAR

Figure 1: Theory and models used to frame the study
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2.4.1 Intrapersonal level - Transtheoretical model of change (Stages of Change)
The intrapersonal level focuses on the aspects of the intervention related to the individual
level, health behaviour change, aspects of HeartLink. An important component of the
HeartLink intervention was enhanced health behaviour change support by existing general
practice staff and the addition of a practice-based health coaching service. There are a range
of theories that are used to understand health behaviours and inform health behaviour change.
These include social cognitive theory, the health belief model, the theory of adult learning and
health locus of control. The transtheoretical model of change (TTM) was identified as the
most relevant model to inform the individual behaviour change elements of HeartLink. The
model was chosen for a number of reasons. The TTM is a popular model for developing and
evaluating lifestyle interventions in PHC evolving from work undertaken by Prochaska and
DiClemante (1986) in the early 1980s. The TTM has also shown to be an effective framework
for predicting health behaviour with the perspective that behaviour change is a process rather
than an event (Prochaska & DiClemente 1992). The theory has also been found to have
generalizability across a range of health behaviours (Prochaska & DiClemente 2008). This
was important for the HeartLink intervention where no specific CVD risk factor was targeted
as part of the intervention and participants could choose the areas of change that were priority
for them at the time.
The TTM describes five basic stages of patient readiness to make lifestyle changes: precontemplation, contemplation, determination (ready), action and maintenance during which
the person has differing levels of motivation or readiness to change (Prochaska et al. 1997).
During the development of the HeartLink intervention, the TTM was used to structure the
support provided for patients at varying levels of ‘readiness for change’. This included the
development of strategies to enhance patient engagement and to identify the patients most
likely to benefit from the health coaching intervention. The theory provided an overarching
framework used to structure the intervention to meet the needs of each patient in relation to
their readiness to make lifestyle change. The health behaviour change approach used to train
the practitioners and health coaches, the Health Change Australia approach, is a more
comprehensive approach and integrates a range of health behaviour change theory, with TTM
one of its framework theories (Gale 2010).
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2.4.2 Interpersonal level - Normalisation Process Theory
The interpersonal level focuses on the social aspects of the work of implementation. Formal
(and informal) social networks and social support systems that can influence individual
behaviours, including family, friends, peers, co-workers, religious networks, customs or
traditions. Normalisation process theory (NPT) was used to frame the interpersonal change
aspects of the study. NPT draws on extensive research into understanding how interventions
in complex systems, such as health care, become part of usual practice (May &Finch 2009).
The theory is a ‘mid-range theory’ which, compared to ‘grand’ theories, is more concrete,
with a limited number of concepts (May & Finch 2009). NPT offers a structure for
understanding the processes underpinning care which enable, or constrain, embedding of a set
of practices into usual care (May &Finch 2009). NPT proposes that a complex intervention
can only be embedded into usual practice as a result of action in four broad domains of work;
coherence, cognitive participation, collection action and reflective monitoring. These are
described in Table 2.
Table 2: Four domains of Normalisation Process Theory
Domain

Description

Coherence

The work that people do individually and collectively to understand and make sense of the
complex intervention.
The ‘relationship work’ that people do to start up and enrol in a complex intervention.

Cognitive
participation
Collection action The ‘operational work’ that people do to make a set of practices happen.
Reflexive
This refers to the ‘appraisal work’ that people do to understand and assess the complex
monitoring
intervention.
Source: adapted from May et al. 2010.

NPT provides a structured framework for researchers to ‘think through’ the design of
complex interventions to improve feasibility and has been recommended as a sensitising tool
for the development of complex interventions (Murray et al. 2010). McEvoy and colleagues
(2014) describe the NPT constructs as a ‘heuristic device’ to explain and guide
implementation processes. NPT has been applied to qualitatively analyse a diverse range of
complex interventions in the health sector, well beyond its initial application in e-health
implementation. The complex nature of the HeartLink intervention aligned with previous use
of the theory. NPT provided a robust theoretical framework to guide the design of HeartLink
and to evaluate the implementation of the intervention.
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The NPT provided a framework for mapping elements of context by highlighting contextual
issues which may impact on the successful implementation of the intervention approach
(Murray et al. 2010). This use of the theory was considered particularly relevant for the
doctoral study as the need to understand the context when attempting to introduce new
approaches to care was identified as a barrier to successful and sustained implementation of
CCM informed interventions (Coleman et al. 2009). NPT also provided a robust framework
for the analysis of the implementation of stakeholder views on the implementation of the
intervention. Together these elements provided detailed insights on the outcomes of the
intervention at individual and organisational level.
2.4.3 Organisational level – The Chronic Care Model (CCM)
At the organisational level the focus is on the influence of organisations and related policies
and regulations. In the doctoral study the organisations are general practices and other
provider organisations. To inform the organisation level change aspects of the doctoral study
the Chronic Care Model (CCM) was used. The model was developed based on the evidence
for the elements that comprise best practice care for the management of chronic disease in
PHC (Bodenheimer et al. 2002). The CCM elements are shown in Figure 2.

Figure 2: Elements of the Chronic Care Model (Wagner et al. 1999)
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The CCM has six components required to achieve organisational change: decision support,
supporting care consistent with evidence and patient preferences. Four components are part of
the health systems:
•

clinical information systems, where data is organised to facilitate effective care;

•

delivery system design, providing effective and efficient care;

•

decision support which promotes guideline aligned and patient-centred care; and

•

self-management support, empowering patients to manage their health.

Finally, there are two overarching components which are links to community resources and
supportive policy and health care organisation, where organisations create mechanisms and
cultures that promote high quality care. The model describes the need for an ‘informed and
activated’ patient and a ‘prepared and proactive’ practice team. Table 3 further outlines the
key components of the CCM.
Table 3: Components of the Chronic Care Model
CCM component
Component description
Health care
Create a culture, organisation and mechanisms that promote safe, high quality
organisation
care
Decision support
Promote care consistent with scientific evidence and patient preferences
Clinical information
Organize patient and population data to facilitate efficient and effective care
systems
Self -management
Empower and prepare patients to manage their health and health care
support
Delivery system design
Ensure the delivery of effective, efficient care and self-management support
The Community
Mobilize community resources to meet needs of patients
Source: adapted from Wagner, 1998.

Block and Pearson (2007) recognised the potential role of the CCM to frame comprehensive
and proactive services for CVD prevention. The CCM is the cornerstone of the increasingly
influential approach to PHC transformation, the Patient Centre Medical Home (PCMH),
introduced in Chapter 2. The role of the CCM is central to many elements of the doctoral
study, thus Chapter 3 provides more detail on the CCM and its potential role in framing
improved CVD prevention in PHC.
2.4.4 System level - Systems thinking and complexity approach
At the system level of the study; the broader relationships among organisations, institutions,
and informational networks that combine to form the PHC sector and policies influence are
examined.
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Reorientation of health care towards prevention as noted in chapter one has proven difficult.
Martin and Sturmberg (2009) and Van der Vlegel-Brouwer (2013) proposed that to achieve
the level of transformation in health systems to address chronic disease, that complexity
thinking and a ‘complex adaptive systems’ (CAS) approach should be considered.
The term ‘complex adaptive system’ (CAS) was thought to be first defined in the 1980s at the
interdisciplinary Santa Fe Institute, a New Mexico think tank. However, the approach has
been around since the 19th century when the Austrian School of Economics described how
order in market systems is spontaneous (or emergent) and is not necessarily planned (The
Health Foundation 2010). Simply put, a CAS is a way of thinking about and analysing things
by recognising complexity, patterns and interrelationships rather than focusing on ‘cause and
effect’ (The Health Foundation 2010). Plsek (2001) describes a CAS as a collection of
individual agents with freedom to act in ways that are not always totally predictable, whose
actions are interconnected and where one agent’s action changes the context for all other
agents. Table 4 provides an overview of core complexity terms and describes their effect on
system behaviour.
Table 4: Key Characteristics of Complex Adaptive Systems
Elements

Agents
Agents are people (and human processes) with the capacity to exchange information with their
environment and, as a result, adjust behaviour.
Interconnections and interactions
Agents in a CAS are interrelated and interdependent and interact, align and organize. Local
interactions can spread information throughout the system.
Behaviours
Self-Organisation
Self-organisation is the process by which people mutually adjust their behaviours to cope with
changing internal and external environmental demands. Complex adaptive systems do not have
a hierarchy of command and constantly reorganise themselves to find the best fit.
Coevolution
Complex adaptive systems are open. Agents interact with others in the environment extending
the interactions and information exchanges. Systems are part of a broader environment, so as the
environment changes, systems change to ensure best fit and in turn influences the wider
environment.
Effects
Non-linearity
Interactions are non-linear, meaning that small ‘causes’ may have large effects and large
‘causes’ may have small effects.
Emergence
Agents interacting in a nonlinear fashion may self-organize and cause system properties to
emerge. The emergent properties of the whole are distinct from the properties of the agents.
Source: adapted from Anderson et al. 2005.
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In the 20th century the study of complexity rapidly expanded across a range of disciplines,
including healthcare (Sturmberg et al. 2014). The health system when considered a CAS has
many agents (such as patients, providers, policy makers, etc.) that are continuously interacting
and adapting to other component changes and to changes occurring in the environment
(Swanson et al. 2012). A CAS approach has been applied to studying the behaviour of health
care organisations, with a particular focus on determining what strategies work and why
others do not, as well as identifying levers of influence for improving management
(McDaniel et al. 2009, Jordon et al. 2010). The CAS approach has also been used to model
the effects of different policy options in healthcare (Anderson et al. 2007). Of particular
relevance to the doctoral study is how complexity and systems thinking has been applied to
PHC. Sturmberg and colleagues (2014) have synthesised how complexity thinking has
evolved to meet the changing needs of the PHC sector. They describe how complexity
thinking was first used to challenge traditional biomedical perspectives and reductionist
approaches to PHC practice and highlights the value of examining context (Sturmberg et al.
2014). In the 1980’s, as systems and complexity thinking continued to evolve, it started to be
used to better understand the aetiology of illness and disease. In more recent years they noted
less focus on theoretical aspects and a move to using complexity perspectives to address realworld challenges in health systems (Sturmberg et al. 2014). This includes the development of
new ways of thinking about leading organisation change and health care reform (Sturnburg et
al. 2014).
The adoption of complexity approaches in health has not been without its critics. Paley argued
that the application of CAS in health services research often failed to articulate the full value
of complexity theory, or even an understanding of the theory itself (Paley 2007, Paley 2010).
Booth also cautioned a simplistic and uncritical adoption of terminology from complexity
science in health research (Booth et al. 2010). Stacey and colleagues disagreed with the idea
that complexity concepts can be taken from natural sciences and applied to humans (Stacey et
al. 2000). Despite these criticisms, the use of a CAS approach to healthcare, and complexity
thinking more broadly, continues to evolve in health system research (Tsasis et al. 2012,
Thompson et al. 2016). At its core, a CAS approach provides a framework for categorising
and analysing knowledge and provides a more complete picture of forces affecting change
(The Health Foundation 2010). It is this use as an overarching framework, or ‘lens’, for
thinking through a whole system and the components of the systems that made it relevant to
the doctoral study.
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Attempts to reorientate health systems towards prevention remain highly resistant to change
with calls for a reframing of approaches to change (Ziglio et al. 2011). Paina and Peters
(2012) propose a CAS approach as a new way to think about change in health systems which
challenges those working in the systems to create new and innovative solutions to improving
health care, particularly in areas that have previously proven highly resistant to change.
2.5 Summary of evidence
The section provides an overview on key literature related to the doctoral study. The review
provides a description of PHC in Australia and confirms the role of this setting in CVD
prevention. An overview of the recent activity in Australian PHC related to CVD prevention
showed that there has been some activity related to improving CVD prevention. However,
progress has been limited with most interventions being short term and most failing to take a
whole or system view. The use of a range of complementary models and theories provide a
robust grounding for the doctoral study. The four chosen theories and models emerged from
reading the literature and from the researcher’s previous experience. Together they frame a
whole-of-system exploration of the HeartLink intervention.

2.6 Chapter Summary
A wide ‘evidence to practice’ gap exists in the use of a CVAR approach to CVD prevention
in PHC in Australia. A range of approaches have been used to increase the provision of
lifestyle modification support in PHC, but a range of barriers prevent widespread uptake.
Improving linkages between clinical and community sectors has been identified as an
important component of prevention-orientated PHC yet remains an area of limited progress.
The CCM was identified as a key framework for developing the HeartLink intervention. The
wide adoption of the model for improved chronic disease management, and its potential to
also frame chronic disease prevention, justified further examination for this thesis, which is
provided in the following Chapter
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Chapter 3 -

The Chronic Care Model

As introduced in Chapter 2, the Chronic Care Model (CCM) was introduced as a key model
informing the doctoral study. This Chapter presents an overview of the evidence of the CCM
influence on systems change in PHC and evidence supporting its use to frame CVD
prevention interventions. The chapter will conclude with an overview of how an enhanced
version of the CCM, the Expanded CCM (ECCM), was used to frame the design of
HeartLink.
3.1 Use of the CCM as a framework in PHC
To better understand the evidence supporting the benefits of CCM implementation, and its
potential use in improving CVD prevention in PHC a scoping review was conducted. The
scoping review process was informed by the work of Arksey & O’Malley (2005) including
identification of relevant studies, study selection, charting data and then collating and
summarising key information.
3.1.1 Eligibility criteria
Initial eligibility criteria were established including exclusion of study protocols, editorials,
commentaries, paediatric focused studies, studies not in primary health care and
methodological studies. As familiarity with the literature increased, the search became more
sensitive to articles most relevant to the scope of the research questions. The literature fell
into two main groups thought relevant to the research questions. To answer the system level
elements review articles were considered most relevant as they summarised CCM
implementation outcomes across studies. While the review articles included mostly studies
focused on chronic disease management, rather than prevention, due to the small research
focus on this area, the outcomes were still considered relevant. To address the second
question, studies that used the CCM for interventions related to CVD prevention were
included.
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3.1.2 Search strategy and data sources
The review includes studies published from 1998 until 2016. The 1998 date was chosen as the
CCM was first being discussed in the literature from that year (Wagner, 1998). A search of
health-related databases MEDLINE, SCOPUS, CINAHL, PsycINFO, Cochrane Library and
the Informit Health collection database was undertaken to identify peer reviewed articles.
Only English articles with an abstract available were included. Databases were searched for
articles with a focus on the CCM in combination with terms relating to the key concepts of
the research questions. The first key concept was prevention and health promotion and the
second was CVD and its established risk factors. The search terms used were prevent*,
primary prevention, preventive health service*, preventative medicine, health promotion,
health education or primary health care, cardiovascular disease*, CVD, atherosclerosis, heart
disease, coronary disease*, hypertension, blood pressure, hypercholesterol*, cholesterol,
hyperlipid*, diabetes mellitus, diabetes, obesity, exercise, diet*, smoking, tobacco, alcohol*
and alcohol drinking. The search terms within each concept were combined with OR and with
the key word ‘Chronic Care Model’ using the Boolean operator AND. Search terms for
MEDLINE as MESH or key words were then adapted to relevant search terms in the other
databases.
After excluding papers that did not meet the eligibility criteria noted above the papers were
categorised into review papers (to address the system elements) and the CVD prevention and
CCM articles (to address the specific CVD prevention outcomes). The articles were charted
by: author, year published, study type and study aim. The data was then further organised
under two units of analysis; CCM component implementation (of the review studies) and
CVD prevention related health and practice outcomes and component implementation. The
database search identified 249 citations that were screened for inclusion, from which a total of
40 full text citations were analysed. There were 31 citations in total included in the review.
Figure 3 summarises the search strategy and outcomes. The literature fell into two main
groups (1) Review articles which provided insights into the implementation of CCM
components (n=18) and (2) Studies that have used the CCM related to CVD prevention to
health and process outcome (n=13).
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Step 1 - Database Search
• Medline
158 articles
• CINAHL (ex-Medline) 3 articles
• SCOPUS
164 articles
• Health Informit
17 articles
• Cochrane
32 articles
• PsycINFO
64 articles
Step 1 - Abstract review
Total (n = 438)
Duplicates removed (n = 249)
Included (n = 40)
Excluded (n=209)
Study protocols
Methodological studies
Editorials/commentary
Not in Primary Health
Not in adults
Not CVD.
Not in scope of study

19 articles
3 articles
46 articles
17 articles
14 articles
52 articles
58 articles
Step 2 – Article Review
Articles reviewed for content and
relevance

Excluded (n = 4)
Not directly related to review
questions (e.g. not a CCM review
article or studies did not use CCM
to inform CVD prevention related
intervention)

Included (n =36)

Step 3 – Article Analysis
Articles analysed according to the
review questions

Excluded (n= 10)
• Not related directly to the review question

Additional articles
identified (n = 5)

Included (n= 31)
• CCM reviews (n= 18)
• CVD Prevention CCM studies (n= 13)

Figure 3: Article search strategy and outcomes.
The CCM has been used to inform care for a number of chronic diseases. Review studies have
been conducted to evaluate CCM framed interventions and chronic disease outcomes (Tsai et
al. 2005, Zwar et al. 2006, Minkman et al. 2007, Coleman et al. 2009, de Bruin et al. 2012,
Davy et al. 2015).
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Reviews have also been undertaken specifically for diabetes (Bodenheimer et al. 2002, Warm
2007, Si et al. 2008, Stellefson et al. 2013, Elissen et al. 2013, Bapista et al. 2016), heart
failure (Drewes et al. 2012), chronic obstructive airways disease (Adams et al. 2007), asthma
(Woltmann. et al, 2012) and mental health conditions (Moullec et al. 2012). The details of
these articles are presented in Table 5.
A number of reviews reported that outcomes were more likely to be achieved where more, or
all, CCM components were implemented (Bodenheimer et al. 2002, Coleman et al. 2009,
Woltmann et al. 2012, Stellefson et al. 2013, Elissen et al. 2013). On the contrary, others
concluded that there was not adequate evidence to support this claim (Zwar et al. 2006, Tsai
et al. 2005, Drewes et al. 2012). The components delivery system design, self-management
support and clinical information systems, were found to support positive health or process
outcomes (Zwar et al. 2006, Si et al. 2008, Coleman et al. 2009). The components included
the least, or reported the least, in CCM studies were the health service organisation and
community linkage and policy elements (Tsai et al. 2005, Zwar et al. 2006, Coleman et al.
2009, Jenkins et al. 2010, Stellefson et al. 2013, Bapista et al. 2015). It has been proposed that
the failure to include these components is related to these areas being more difficult to
measure empirically (Tsai et al. 2005, Zwar et al. 2006) and that they are generally less
conceptually developed and harder to translate into specific strategies (Stellefson et al. 2013).
Coleman and colleagues (2009) identified that more evidence was needed to better understand
the value of the CCM, in particular to understand more about the context of organisations, and
the specific changes they make, with CCM implementation. A limited focus on the processes
of CCM implementation was identified in a number of reviews (Tsai et al. 2005, Coleman et
al. 2009, Stellefson et al. 2013). Holm and colleagues (2012) examined the barriers and
enablers to CCM implementation and found that leadership was important for enabling CCM
implementation, while lack of clarity about practitioner responsibilities, and resistance to
change, were barriers to successful uptake. A further three review articles examined the
heterogeneity of outcomes across CCM studies finding much of the difference in outcomes
could not be explained by variables identified in the studies (Drewes et al. 2012, Elissen et al.
2013, Davy et al. 2015). These researchers all conclude that contextual factors, such as
resource availability and workforce capacity, and the social processes of implementation, such
as the human interaction between patients and healthcare providers, all have the potential to
facilitate or impede change.
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Table 5: CCM review study outcomes
Author/Year
Bodenheimer,
2002
Tsai,
2005

Study type
Systematic
review
Meta-analysis

Intervention/aim
Evaluate evidence for CCM
and diabetes care.
Evaluate evidence for CCM
and chronic disease care.

Zwar,
2006

Systematic
review

Evaluate evidence for CCM
components and CD.

Minkman,
2007

Systematic
review

Adams,
2007

Systematic
review

Warm,
2007

Narrative
review

Evaluate evidence on
performance improvement
from CCM/Excellence model
Evaluate evidence for CCM
and Chronic Obstructive
Airways Disease.
Examine evidence for the
CCM and diabetes care.

Clinical outcomes, QOL, examinations,
protocols followed, length of stay, provider and
customer outcomes ü Financial outcomes ±
Symptoms, quality of life, lung function ↔
Emergency visits, hospitalisation, hospital
length of stayü
HbA1c ü

Si,
2008

Systematic
review

Evaluate evidence for CCM
and diabetes care.

HbA1c, BP, lipids ü

Kreindler,
2008

Narrative
review

Examine evidence for
CCM/ECCM and CD
prevention/ management.

Outcomes not specified.

Coleman,
2009

Systematic
review

Evaluate evidence for CCM
and chronic disease.

HbA1c ü

deBruin,
2012

Systematic
review

HbA1c, QOLü

Woltmann,
2012
Moullec,
2012

Systematic
review/ metaanalysis
Systematic
review

Stellefson,
2013

Systematic
review

Drewes,
2012

Systematic
review

Holm,
2012

Systematic
review

Evaluate evidence for
comprehensive care programs
(as defined by CCM) for
multiple conditions.
Assess evidence for CCM and
adherence to corticosteroids
in adult asthmatics.
Assess evidence of the
effectiveness of CCMs for
mental health.
Evaluate the evidence for
CCM and diabetes in Primary
Care (United States).
Examine heterogeneity in
effectiveness of chronic care
management for heart failure.
Identify barriers and
facilitators of implementing
the CCM for depression in
primary care.

Elissen,
2013

Meta-analysis

Examine the heterogeneity in
effectiveness across CCM for
diabetes.

Health and practice outcomes
HbA1c, complications and
monitoring physiological measures ü
HbA1c, depression symptoms, hospital
admissions, medications prescribed and testing
üQOL ±
Clinical outcomes, health and functional status,
QOL, behaviour, knowledge, adherence,
professional performance, patient and provider
satisfaction and economic measures ü

Medication adherence ü
Reduction in depressionü
Improved mental and physical QOLü
Social role function ü Health care costs ↔
HbA1c, BP, lipids, weight, CVD risk, selfmanagement, satisfaction, knowledge and
empowermentü. QOL ±
Reduction in mortalityü Reduction in
hospitalization ü Improve QOL
Barriers –lack of organisational, administrative
and professional ability to change. Lack of
clarity of responsibility in self–management.
Facilitators – leadership and vision redesigning
the delivery system.
Glycaemic control ü
HbA1c, systolic blood pressure and guideline
adherence ±

CCM system outcomes
≥1 CCM components led to
outcomes. HSO and CRP N/A
≥1 CCM components led to
outcomes
HSO and CRP N/A
SMS led to person outcomes,
DSD and DS led to person and
process outcome and CIS led to
process outcomes. HSO, CRP
and entire CCM N/A.
CCM led interventions may lead
to outcomes. Excellence models
N/A.
≥ 2 CCM components led to
outcomes.
CCM components can lead to
outcomes. Whole of system
CCM N/A.
DSD and SMS led to outcomes.
DS and CIS led to small
outcomes.
DSD led to outcomes, SMS and
DS mixed outcomes, CIS
limited outcomes. HCO and
CRP N/A.
CCM led to patient and system
outcomes. Cost effectiveness
N/A.
Most have ≥3 CCM
components, several had CRP.
Led to positive or same care.
Greater number of CCM
components associated with
stronger effects.
Most studies implemented
multiple CCM components.
Whole of system CCM can lead
to outcomes.
Number of CCM components
not related to outcomes.
Delivery system design
component key facilitator of
success.

Number of CCM components
explained 8–12% of the
heterogeneity in effects on
HbA1c and systolic BP. Best
results ≥ 2 components.
Davey,
Systematic
Review effectiveness of CCM Healthcare practice or health outcomes ü
SMS and DSD most commonly
2015
review
elements for improving
Two studies - lipids X
used. High heterogeneity in
healthcare practices and
One study - healthcare practices X
implementation. Outcomes may
outcomes.
be linked to commitment to
change.
Bapista,
Systematic
Reviews studies that
HbA1c, BP, lipids and BMIü
DS, DSR, HSO and CIS in all
2016
review
evaluated CCM in type 2
studies, SMS in most studies
diabetes and assess influence
and no studies used CLP. Single
of CCM outcomes.
components do not improve
clinical outcomes;
Key: CIS clinical information systems, DS decision support, DSD delivery system design, SMS self-management support, CLP community
linkages and policy and HSO health service organisation. Positive outcomesü, Negative outcome X no change ↔, mixed outcomes ± and no
evidence N/A. QOL quality of life, BP blood pressure, CD chronic disease.
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3.2 CCM and CVD prevention in PHC
As highlighted, the issue of the CCM in chronic disease management, particularly for diabetes
management, is well established. The potential of the CCM to also frame chronic disease
prevention was identified by Glasgow and colleagues (2001) shortly after the model was first
developed. They identified many commonalities between prevention and management such as
information systems that identify defined populations, proactive patient engagement and
behaviour change counselling. The practical advantages of implementing a single model
including a shared conceptual approach, were thought to lead to more rapid translation of
evidence into practice (Glasgow et al. 2001). Interventions framed by the CCM for CVD
prevention are summarised in Table 6.
Studies that used the CCM to develop interventions, or care that aligned with the CCM, led to
improved smoking cessation support (Fisher et al. 2005, Hung & Shelley, 2009, Carlini et al.
2010, Piper et al. 2012), increased provision of physical activity advice (Strickland et al.
2010) and improved dietary intake (Keyserling 2008). There have been CCM informed
interventions for the management of clinical risk factors for CVD leading to improvements in
blood pressure control (Green et al. 2008, Turner et al. 2012), with mixed success reported for
addressing obesity (Ely et al. 2008, Ely et al. 2011). Observational studies found CCM
aligned care was associated with increased prevention-related practice, improved health status
and improved quality of life (Hung 2007, Hung et al. 2008, Hung & Shelley 2009).
There were mixed findings on the implementation of CCM components and CVD prevention
related outcomes in these studies. Combinations of decision support, delivery system design,
clinical information systems and self-management support components lead to improved
prevention-orientated activities (Turner et al. 2012, Green et al. 2008). While the clinical
information systems component had the strongest association with prevention service delivery
in one study (Hung & Shelley 2009); in contrast, Hung (2007) found that having a chronic
disease registry was associated with fewer prevention-orientated activities. Si and colleagues
(2009), and Carlini and associates (2010), also found organisations with well-functioning
chronic disease management systems did not necessarily translate these functions to create
improved chronic disease prevention systems.
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As for the broader CCM literature, there were limited focus on community linkage and policy
or health system organisation components in the CCM and CVD prevention studies. Five of
the studies did not include any community linkage strategies (Ely et al. 2008, Ely et al. 2010,
Carlini et al. 2010, Piper et al. 2012, Turner et al. 2012). Only three studies reported
comprehensive community sector engagement (Fisher et al. 2005, Green et al. 2008,
Keyserling et al. 2008). None of the studies reported strategies to develop supportive public
policy. Glasgow and colleagues (2001) had noted the need for greater scope and depth in the
community resource and policy components to implement a prevention- orientated CCM.
Health system organisation strategies were not reported in any of the intervention studies.
However, the three observational studies found organisational attributes, such as having a
culture of ongoing improvement and development, group-orientated practice and an openness
to innovation was associated with increased prevention-orientated activity (Strickland et al.
2010, Hung 2007, Hung et al. 2008).
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Table 6: CCM and CVD prevention studies
Author
Date
Fisher,
2005

Study type

Study aim

Health and process
outcomes
Smoking documentation,
patient education, brief
intervention and access to
community resourcesü.
Health risk assessments,
referral to community
programs, individual
counselling and group
counselling.
Behavioural
counsellingü.
Other prevention
activities ↔.
Health related QOL and
general health status.

Pre-post
intervention study

Evaluates a CCM framed smoking
cessation intervention.

Hung,
2007

Cross-sectional
study

Explore if preventative health services
are associated with CCM alignment.

Si,
2007

Pre-post
intervention study

Evaluate adherence to chronic disease
prevention services and alignment to
CCM in systems change intervention.

Hung,
2008

Cross-sectional
study

Explore if general health status and
health-related quality of life outcomes
align with CCM implementation.

Ely,
2008

Randomised trial

Evaluate a CCM framed obesity
management intervention in primary
care.

Weight loss, fruit and
vegetable intake and PA
↔.

Green,
2008

Randomised
Control Trial

Keyserli
ng,2008

Randomised trial

Evaluate a CCM informed trial of
home BP monitoring, website and
pharmacist support.
Evaluate the impact of CCM informed
WISEWOMAN program.

BP control, medication
use and engagement in
managementü.
Self-reported and actual
dietü.
Actual PA ↔.

Hung,
2009

Cross-sectional
study

Explore delivery of comprehensive
smoking cessation services and CCM.

Delivery of services for
smoking cessation.

Carlini,
2010

Pre-post
intervention study

Evaluate CCM informed smoking
cessation service improvement (three
pilot interventions).

Tobacco use
documentationü.

Strickla
nd, 2010

Cross-sectional
study

Explore CCM and diabetes care, diet,
weight loss and physical activity
counselling.

Ely,
2011

Randomised trial

Evaluate a CCM framed obesity
intervention with group office visits
and lifestyle training.

PA, weight loss and diet
counselling for
overweight and obesity
patients.
Weight lossü.

Turner,
2012

Randomised
Control Trial

Evaluate a CCM intervention to
reduce CVD risk and BP.

BP controlü.
CVD risk ↔.

Piper,
2012

Pre-post
intervention study

Evaluate a CCM informed study
aiming to increase recruitment and
treatment of smokers in PHC.

Smokers invited for
treatment and accepting
treatmentü.

Outcomes related to CCM
components
CIS, DS, SMS and DSD.
Compressive CLP key
component led to outcomes.
HSO, DSD, DS associated
with outcomes. HSO most
consistently associated with
outcomes. CIS not associated
with outcomes.
Improvement to management
did not translate to
improvements in all
prevention activities.
CIS, HSO and DS associated
with outcomes. Whole of
system CCM associated with
best outcomes.
CIS, DS and SMS
implemented. Lack of CLP
identified as a barrier to better
outcomes.
Intervention with enhanced
DSD and SMS led to better
outcomes than ‘usual’ CCM.
CCM informed intervention
with a strong CLP focus led
to positive health behaviour
outcomes.
More CCM components
associated with better
outcomes. CIS most strongly
associated with outcomes.
DSD and CIS led to
outcomes. Disease
management systems did not
lead to increased prevention
activities.
More CCM components led
to more PA counselling. HSO
associated with significant
outcomes. CLP not collected.
CIS, DS and SMS
implemented. SMS aspects
most important aspect of the
intervention.
Implementation of CIS, DSD,
DS and SMS components led
to outcomes.
Implementation of SMS,
DSD, CIS components led to
outcomes.

Key: RCT Randomised Control Trial, CIS clinical information systems, DS decision support, DSD delivery system design, SMS selfmanagement support, CLP community linkages and policy and HSO health service organisation. Positive outcomesü, negative 0utcomes X,
no change ↔, mixed outcomes ±, no evidence N/A, QOL quality of life, BP blood pressure, PA physical activity.
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3.3 Enhanced Chronic Care Models
Another feature of the CCM literature has been the development of enhanced or expanded
versions of the CCM since its original form was published in 1998. A number of these
enhanced versions of the CCM are described in Table 7. These models aim to enhance the
original CCM with modifications made at the individual, health system, community and
policy elements of the model. At the individual level, the original developers of the CCM
updated their model with ‘informed and activated’ patients becoming ‘informed and
empowered’ (The MacColl Center for Health Care Innovation 2002). Two models placed the
individual at the centre (Jenkins et al. 2012, Dietz et al. 2015), while the specific concept of
health literacy was included by Harris (2008), and then developed more fully by Koh and
colleagues (2013). Some CCMs provided implementation level information including
expected outcomes, funding needs, workforce requirements, evaluation mechanisms and
potential intervention settings (The MacColl Center for Health Care Innovation. 2002, Fisher
et al. 2007, Epping-Jordan et al. 2004, Harris et al. 2008, Wan et al. 2009, Krist et al. 2013,
Dietz et al. 2015).
The need for a greater focus on the community sector systems and of a supportive policy
environment, particular when addressing both prevention and management of chronic disease,
featured in a number of enhanced CCMs (Epping-Jordan et al. 2004, Jenkins et al. 2010, Krist
et al. 2013). This conceptual re-framing with a socio-ecological approach to addressing
chronic disease was made most explicitly in Barr and colleagues Expanded CCM (ECCM).
The ECCM achieves this paradigm shift by integrating the CCM and Ottawa Charter for
Health Promotion (Barr et al. 2003). The ECCM includes the core components of the CCM,
with the action areas of the Ottawa Charter providing additional direction on how to transform
health systems towards a more preventative focus. The ECCM was the version of the CCM
chosen to frame the HeartLink intervention because of this prevention-orientation.
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Table 7: Summary of enhanced Chronic Care Models
Model title
The Care Model.

Key Components and relationship to CCM
An enhanced version of the CCM aimed to incorporate additional features such as
being patient-centred, timely, efficient, evidence-based, safe and coordinated. The
patient and family are informed and empowered (MacColl Center 2002).

Expanded Chronic Care
Model (ECCM).

Integrates the Ottawa Charter for Health Promotion and CCM. Developed to address
perceived limitations of the CCM in relation to socio-ecological aspects of chronic
disease and to consider health outcomes for the population (Barr et al. 2003).

Innovative Care for
Chronic Conditions
framework (ICCC).
Tri-Level Model of SelfManagement and Chronic
Care.

Enhanced CCM by World Health Organization and MacColl Institute for Healthcare
Innovation for international audience. More detailed policy and community
components and focus on integration and coordination (Epping-Jordan et al. 2004).

Model for Primary and
Community Care.

Developed to inform Australia’s primary health care reform process. Adds additional
system components such as the development of primary care organisations,
mechanisms for performance and accountability, shared information systems,
redesign of the health care team and need for health literacy support (Harris et al.
2008).
Developed to guide a community-based diabetes intervention. Includes community
sector components that mirror health sector elements of the original CCM. The
informed and activated person is at the centre of the model, supported by the health
system, community systems and policies (Jenkins et al. 2010).
Incorporates the CCM and findings from a qualitative study about the barriers and
enablers of shared management for cardiovascular absolute risk (Wan et al. 2010).
Provides a person-centred framework for ‘health literacy universal precautions’ so
patients have the knowledge and skills necessary to engage in health care. Adopts a
systems approach and integrates practical health literacy strategies (Koh et al. 2013).
Developed to integrate clinical and community care for clinical preventative services.
Three levels address funding, leadership and engagement and delivery of clinical
preventative services across settings. CCM components are spanning supports across
the three levels to integration (Krist et al. 2013).
The model has a focus on obesity, integrating community and clinical systems,
placing individuals and family at the centre. Highlights need for integration across
both systems and training, education, metrics and an equity lens (Dietz et al. 2015).

Community Chronic Care
Model (CCCM).
Shared implementation of
CVAR Management.
Health Literate Care
Model.
Integration framework for
clinical/community
preventative services.
Framework for integrated
clinical and community
systems of care.

Enhanced CCM adding elements of chronic disease self- management and outcomes
that improve chronic disease systems. Expands the community element to include
families, worksites, community organisations and social networks (Fisher 2007).

3.4 Summary of review findings
The CCM directs the reorganisation of health systems to be more health promoting leading to
positive CVD prevention health and system outcomes. One of the most important innovations
to health care improvement introduced by the CCM when it was first developed was its
whole-of-system perspective. In contrast to this aspiration, most of the included articles
revealed that only a selection of CCM components are incorporated into interventions. In
particular it is the health service organisation and community linkages policy components that
have had the least attention. The low level of implementation of the community sector
activities, as has been noted, is a particular limitation of the current CCM evidence base. The
lack of evidence related to organisational elements is also worthy of further attention.
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Kudu and Stolee (2015) examined barriers and enablers of CCM implementation in PHC
finding that the inner setting of the organisation, the process of implementation and
characteristics of the individual healthcare providers were contributors. Davey and colleagues
(2015) considered a similar question, expanding their review by including a broader range of
studies to provide more detailed implementation data. In addition to ensuring appropriate
resources to support implementation and sustainability, the acceptability of the intervention
for both patients and healthcare providers contributed to the success of the intervention. There
was also a need to prepare healthcare providers for the implementation of a CCM and to
support patients to care changes. Both reviews highlight the importance of human factors on
the success or otherwise of implementing a CCM. Others have suggested that the barriers to
successful, and sustained, CCM implementation are more fundamental. Martin & Sturmberg
(2009) and Van der Vlegel-Brouwer (2013) both propose that the CCM reinforces traditional
linear thinking and planned approaches to the change and this is an impediment to system
transformation. They both support the view that health systems are best characterised as a
complex adaptive system (CAS) and interventions to address chronic disease should be
designed through this alternative lens.
The CCM was not considered a ‘quick and easy fix’ to improving chronic disease
management, rather a ‘multi-dimensional solution to a complex problem’ (Bodenheimer et al.
2002). The continued interest in the CCM across the world, makes it well placed to provide
the core elements of a unifying framework to tackle the complex task of achieving a wholeof-system approach to CVD prevention in PHC. To create a more health promoting health
system, Ziglio and associates (2011) recommended the integration of health promotion
principles with existing health system improvement frameworks. As detailed in this chapter
the original CCM has been enhanced by a range of authors to attempt to address some of
limitations of the original version. The lack of community orientation and prevention focus is
a limitation of the original CCM that was of particular relevance to the HeartLink intervention
design and the doctoral study aims overall. Ockene and colleagues (2011) considered the
ECCM to be a useful framework for understanding how to integrate health system
approaches, with community-based health promotion efforts, for improved CVD prevention.
Therefore, the Expanded CCM (ECCM), rather than the original CCM, was chosen as the
working model for HeartLink and in parallel as a key framework for the doctoral study (Barr
et al. 2003). The ECCM was used to develop the HeartLink intervention and associated
strategies.
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Table 8 provides an overview of these strategies in both general practice and community
sector settings. Figure 4 illustrates each step of the process. Further background information
in the HeartLink design is provided in the HeartLink final report provided in appendix 2.
Table 8: Alignment of Heartlink activities with ECCM components
ECCM Elements
Decision support

General practice activities
•
Undertake professional development on
CVAR assessment and management
guidelines for all general practice staff.
•
Identify decision support strategies for
CVAR guidelines implementation using
clinical software and complementary
resources.

Community sector activities
•
Undertake professional development on
relevant aspects of CVAR assessment
and management.
•
Identify and support the role of
community-based providers in
supporting the assessment and
management of CVAR.

Information
systems

•

Undertake ongoing quality activities to
improve risk factor data collection and
recording.
Develop reporting, recall and monitoring
processes for CVAR assessment of the
patient population.

•

Develop mechanisms to improve linkages
between general practice and the allied
health and community sector lifestyle
modification services.
Promote the role of general practice in
prevention of CVD to practice populations.

•

Lifestyle advisor service to provide the
connection between the patient, general
practice and the community sector.
Deliver professional development activities
to improve the health behaviour change
skills of general practice staff.

•

•

Delivery system
design/
re-orientate health
services

•

•
Self- Management/
develop personal
skills

•
•

•

•

•

Build healthy public
policy

•

Map relevant national and local policy to
understand aspects that support or impede
the intervention approach.

•

Create supportive
environments

•

•

Strengthen
community action

•

Promote community initiatives that are
working to create supportive environments
for healthy lifestyles through the general
practice setting.
Promote the HeartLink intervention
activities through general practice
populations.
Provide opportunities to create
connections between health care
professionals and community
organisations.

•
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•
•

Review community and allied health
information systems and identify
opportunities for quality improvements
related to relevant aspects of CVAR risk
assessment and management.
Develop community information
systems to support community sector
decision making.
Develop mechanisms to improve
linkages between community sector and
allied health lifestyle modification
services with general practice.
Promote the role of allied health and
community sector lifestyle modification
services in CVAR reduction.
Develop and support a network of
community-based lifestyle related
service providers with an interest in
CVD prevention.
Deliver professional development
activities to improve health behaviour
change skills of community sector
lifestyle providers and allied health
professionals.
Map relevant local and national policy
and programs to understand aspects of
policy that support and impede the
intervention approach.
Develop connections with existing
community initiatives that are working
to create supportive environments for
healthy lifestyles.
Promote the HeartLink intervention to
the community through various media
and community network channels.
Provide opportunities to create
connections between community
organisations and health care
professionals.

Figure 4: Heartlink intervention process
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3.5 Research Questions
The doctoral study research questions were based on identified gaps in the literature review.
Research questions are an important component of any study because they specify the issues
to be addressed and provide the framework, giving the study direction and focus
(Onwuegbuzie & Leech 2006). The research questions informed the development of the
HeartLink study methods, including data collection and data analysis. The research questions
included:
1.

How effective in reducing CVD risk across PHC was the HeartLink pilot in the
Australian Capital Territory (ACT), Australia?

2.

How feasible is the HeartLink approach with regards to (1) organisational readiness
(2) available resources for delivery across key stakeholder groups and (3) wider
implementation of the intervention?

3.

What are the critical success factors for implementation and sustainability of CVD
prevention in primary health care?

As will be introduced in Chapter 4, the doctoral study includes a single, embedded case study
approach to integrate the research findings and to explore whole-of-system outcomes. It is
recommended that a case study is accompanied by case study propositions (Yin 2009). The
Yin model of case study design used in this study proposes a model where case study data is
strategically collected to test pre-identified theoretical propositions (Yin 2009). This
distinguishes the case study approach from other qualitative methodologies such as grounded
theory and ethnography (Yazan 2015). Propositions help to narrow the focus of the study and
provide direction on where to look for relevant evidence and what data to collect and are
considered key to a successful case study (Yin 2009). There is a difference between the
propositions and the research questions. The propositions provided a measure of the overall
case study patterns, whereas the research questions provided direction on the specific
activities related to HeartLink intervention. The propositions provided a particular focus for
the system level outcomes of the doctoral study. The propositions in this case study were
derived from the review of the literature presented in Chapters, 2 and 3.
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Proposition One
That the ECCM can be used to frame reorientation of primary health care towards
improved CVD prevention.
The first proposition relates to the potential of the Expanded CCM to be used as a framework
for improving CVD prevention practice in PHC. As described previously, the CCM has been
used extensively as a framework for the reorganisation of services in PHC to improve chronic
disease outcomes. The prevention-orientated ECCM version of the model has potential use
for improving systems for CVD prevention in PHC.
Proposition Two
Implementation of the ECCM for CVD prevention intervention in primary health care is
best understood through a complexity lens and that this perspective should guide future
policy and practice improvement.
The second proposition relates to the emerging view that health systems should be viewed as
a complex adaptive system. As introduced in Chapter 2, the CAS perspective provides an
alternative view of how to understand, and create change, in healthcare systems (Paina &
Peters 2012).
3.6 Chapter Summary
This chapter provided detailed evidence supporting the use of the CCM in framing change for
improved prevention and management of chronic disease (and in particular CVD) in PHC. All
aspects of the literature review were then brought together to inform the research questions
and case study propositions. The following chapter will explain the methodological approach
used for the doctoral study.
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Chapter 4 -

Methods

Chapter four outlines and explains the methodological approach used in this doctoral study. A
pragmatic philosophical positioning was used as it provided the most appropriate
epistemological framing for the research. The complex nature of the research problem
required the use of mixed methods. The context of the study and the elements to be examined
were bound using a single embedded case study approach. Quantitative data were collected
from patient surveys and clinical information systems, while qualitative data were gathered
from individual interviews and focus groups and policy documents. These data were then
brought together for analysis of the entire case study. This chapter begins with a discussion of
the philosophical viewpoint of the doctoral student which underpinned the choice of methods
and approach to data collection and analysis. The methods used are described in detail and
issues of validity and rigour are addressed. An overview of the methodological approach
including the study design and the contribution of the researcher as instrument to the study are
provided.
1.1 Methodological approach
4.1.1 Pragmatist worldview
‘What knowledge is, and the ways of discovering it, are subjective’ (Scotland, 2012).
Establishing the research paradigm most relevant for the doctoral study was a key activity in
the early stages of the research. A research paradigm provides a structure, or system, of
scientific and academic ideas, values and assumptions (Olsen, Lodwick & Dunlop 1992, p16).
The paradigm adopted by the researcher influences many aspects of the research including the
interpretation of reality, values and methodology in research, the research questions posed,
and the methods used to answer the questions (Broom & Willis 2007). Lather proposed that
research paradigms reflect our beliefs about the world we live in and want to live in (1986a:
259). Paradigms present opposing worldviews that guide, and inform, decisions that
researchers make (Tashakkori & Teddlie 1998).
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Paradigms are defined by distinct elements including epistemology, ontology and
methodology (Broom & Willis 2007). Ontology is defined as the ‘study of being’ (Crotty
1998, p. 10), with ontological assumptions concerned with what constitutes reality (Scotland
2012). Epistemology considers the nature and forms of knowledge and positions the
researcher on how they believe knowledge is created, acquired and communicated, as
Scotland (2012) states, ‘What it means to know’. The research methodology informed by
these positions is the approach the researcher takes in carrying out the research project (Leedy
& Ormrod 2001).
Traditionally, researchers have been influenced by two dominant paradigms: positivism or
constructivist/interpretive (Tashakkori & Teddlie 1998). Positivist researchers mostly remain
detached from the participants of the research, making distinctions between reason and feeling
(Carson et al. 2001). While a positivist paradigm has been dominant in the health-related
research field for a significant part of the twentieth century, a constructivist/interpretive
tradition emerged in the social sciences in the 1960s (Broom & Willis 2007).
Constructivist/interpretivist researchers discover reality through participants’ views, their own
background and experiences (Yanow & Schwartz-Shea 2011). The ontology positioning is
relativism, the view that reality is subjective (Guba & Lincoln 1994). Individuals construct
their own reality, associating meaning with events or actions (Bryman 2012). Researchers
aligned with this tradition aim to understand phenomena from an individual’s perspective,
investigating the interactions among individuals and contexts (Creswell 2014).
When considering the paradigm of best fit for the doctoral study, both of these paradigms had
relevance at some level. Some components of the study were more positivist in nature. This
included the use of clinical data to measure health outcomes and other aspects aligned more
with interpretivist/constructivist traditions, such as the engagement of all stakeholders,
including service users, to examine how they experience the intervention. Neither of these
worldviews alone was considered by the researcher to encompass the depth and breadth of the
research aims, or the researcher’s existing professional ‘worldview’. It was a third paradigm,
that of pragmatism, that was identified as the research paradigm of best fit.
Pragmatism emerged in the 1870s when a group in Cambridge, Massachusetts, including
William James, Charles Sanders Pierce and Oliver Wendell Homes Jr, founded The
Metaphysical Club (De Waal 2005, p. 1).
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Charles Peirce, considered the founding father of pragmatism, proposed that scientific logic
be used to clarify the meaning of concepts or ideas through investigating their potential
relationship with the real world (Peirce 1905). The first use of the term ‘pragmatism’ is
attributed to a lecture by William James in 1898 entitled ‘Philosophical Conceptions and
Practical Results’ (Goodman 1995 p. 2). William James moved pragmatism away from
Peirce's scientific foundations to an approach that also considered the consequences of beliefs
(James 1907). James (1907) added to the pragmatic philosophy a greater focus on making a
positive connection with the real world, an important feature of modern interpretations of the
approach.
In the 1930s, Dewey further developed pragmatic inquiry, again moving the philosophy
forward, this time proposing greater support to the pursuit of practical problem solving in the
real word context (Dewey 1931). He argued that ideas should not just report on past
experiences but be the foundation for organising future observations (Dewey 1931).
Ontologically, pragmatism embraces the fact that as human beings we are living in a world in
which we need to act, not just observe or be observed, described as ontological
experientialism (Martela 2015). Martela (2015), notes that pragmatists ‘believe’ certain
assertions through the process of inquiry and these processes are informed by credible and
reliable approaches. Pragmatists also adopt fallibilism, as described by Dewey as ‘points of
view may be so settled that they can serve as resources for subsequent inquiry’ and that ‘they
are not so settled that they are immune to emendation in future enquiry’ (Dewey 1931). It is
an epistemological perspective that deters and constrains excessive knowledge claims (Powell
2001). Overall the pragmatic epistemology has been considered fallibilism instrumentalism
(Martela 2015).
James considered pragmatism as an approach that brought together the ‘tough-minded’
empiricist and the ‘tender-minded’ rationalist, highlighting that they both need each other
(James 1907). Morgan (2013) suggests that pragmatism not only replaces arguments about
the nature of reality; it also recognizes the value of those different approaches as research
communities that guide choices about how to conduct inquiry. Thus, pragmatism encourages
methodological choice to be based on answering a research question (Glogowska 2011).
Pragmatism is not considered a paradigm suited to a researcher looking for a simple answer or
one solution (Shields 1996).
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Pierce had believed that pragmatism should lead a researcher to consider the concrete,
chaotic, messy world of experience and look for what works (Peirce 1935).
The potential to deal with complexity makes it a paradigm considered to be well suited to
contemporary health research (Cornish & Gillespie 2009). Dewey’s perspective that
pragmatists must make a difference was influenced by his concern for social and political
issues (DeWaal 2005, p. 109). Thus, more recent versions of pragmatism align with a social
justice agenda (Morgan, 2014). Martela (2015) stated that the ‘quintessential character that
makes scientific inquiry pragmatist is that one remains constantly aware of the aims of the
inquiry, the practical consequences that the inquiry is hoped to have’. Pragmatism provided
the doctoral researcher with a clear direction on the development of the research study. To
provide additional clarity to the reader regarding the choice of the paradigm for the doctoral
study, Table 9 presents the key knowledge claims of pragmatism (Cresswell 2014) and
describes their relevance to the doctoral study.
Table 9: Pragmatist knowledge claims and study features
Pragmatism knowledge claims

Relevance to this Doctoral study

Pragmatism is not committed to any one system
of philosophy and reality.

The study seeks a range of perspectives, interdisciplinary
and across practice paradigms.

Individual researchers have a freedom of choice.
They are free to choose the methods, techniques,
and procedures of research that best meet their
needs and purposes.

The student took an iterative approach to the study
design. The complex adaptive systems perspective raises
multiple questions requiring different research methods.

Pragmatists do not see the world as an absolute
unity.

The study was conducted in a real world setting where
the research is inherently complex and messy. There are
multiple influences and minimal control.

Truth is what works at the time: it is not based in
a strict dualism between the mind and reality
completely independent of the mind.

The study focused on practice implemented within the
existing real-world context.

Pragmatist researchers look to the ‘what’ and
‘how’ to research based on its intended
consequences, where they want to go with it.

The study measures implementation in a complex system
to understand intervention outcomes and the context in
which these outcomes were achieved.

But they believe that we need to stop asking
questions about reality and the laws of nature.

The study adopted a range of methods, including
qualitative and quantitative approaches and used a range
of data collection and analysis approaches

Source: adapted from Creswell 2014.
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4.1.2 Mixed Methods
Pragmatism offers ‘epistemological justification’ for bringing together multiple sources of
knowledge with the goal of finding solutions that work (Johnson & Onwuegbuzie 2004).
Pragmatism thus is the paradigm of choice for many mixed methods researchers, such as in
this doctoral study (Feilzer 2010, Johnson & Onwuegbuzie 2004). While mixed methods are
often seen to work together, Morgan (2007) cautions the common assumption that
pragmatism is simply the philosophy of ‘what works’, encouraging researchers to connect
with its deeper philosophical groundings as described earlier. Others reinforce the need to
remain mindful of the main intent of pragmatism in meaningfulness of action (Ansell 2011,
Martela 2015). Thus, while mixed methods provided the best methodological approach to the
research questions in the research study, the pragmatist paradigm influenced aspects of the
research that extended beyond the choice of methodology.
Mixed methods have been defined by Creswell as an approach to research in the social, health
and behavioural sciences which, using both quantitative and qualitative data, integrates the
two and then draws interpretations based on the combined strengths of both sets of data to
interpret research findings (Creswell 2014). Integrating quantitative and qualitative
approaches to generating new knowledge can involve either concurrent or sequential use of
these two classes of methods to follow a line of inquiry (Stange et al. 2006). Mixed methods
thus give a researcher great flexibility, combining methods from different research paradigms
or the use of multiple methods within the same paradigm (Thurston et al. 2008).
Of particular relevance to this doctoral study is, as suggested by Greene (2007), that mixed
methods research helps researchers understand the complexity of phenomena in the social,
behavioural and health sciences. Creswell & Plano Clark (2007) argue that the central premise
of mixed methods studies is to provide a better understanding of research problems and
complex phenomena than either method could do alone. Mixed methods are considered to be
well suited to the investigation of complex problems such as those experienced in the health
sector (Weir & Fouche 2015). Mills confirmed that health systems research, which aims to
capture and understand complexity, by necessity needs to be multi method and multidisciplinary to integrate multiple paradigms and perspectives (Mills 2012).
Table 10 describes the data types, data analysis techniques and their relationship to each of
the research questions.
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Table 10: Study types, sources, analysis and purpose
Data Types

Data Sources

Data Analysis

Research
questions

Practice data

General practice clinical information system.

Descriptive statistics
Inferential analysis

1, 2 and 3.

Surveys

Intervention and non-responders patients.

Descriptive statistics

1, 2 and 3.

Focus groups

Lifestyle Modification Providers and Allied
Health Professionals.

Inductive/ deductive
thematic analysis

2 and 3.

Interviews

Intervention patients, non-responder patients,
general practitioners, practice nurses, practice
managers and lifestyle advisors.

Content analysis using
Normalisation Process
Theory

2 and 3.

Documents

Policies and planning frameworks.

Content analysis

2 and 3.

Memos/notes

Researcher.

Critical reflection

Researcher as
instrument

To ensure the quality of mixed methods research, a clear description of the study design
should be developed followed by the sampling design, the level of mixing methods, time
orientation of the study and emphasis of each method (Onwuegbuzie & Collins 2007). The
doctoral study is mostly consistent with a convergent, parallel mixed methods approach.
However, there were aspects that were sequential, such as in the phase one exploratory
activities. There was an equal emphasis on the qualitative and quantitative aspects for most of
the thesis. However, the use of the case study (which will be described in the next section) as
an overarching method, and the point of integration of the study data, could lead to the study
being considered qualitative dominant. The first phase of the study involved the use of
qualitative techniques (a focus group and interviews) to obtain information about the sector
workforce and a review of relevant policies.
The second phase, the intervention implementation and analysis phase, involved the use of
surveys, interviews and focus groups. In the final phase, the case study analysis provided a
final qualitative phase where the data from across the study were integrated.
Integrated data analysis involves the joint analysis of qualitative and quantitative data, with
these results integrated during the inferential stage of the study (Yin 2009).
A key challenge of mixed methods research is how to manage the integration of the
qualitative and quantitative data. Bryman (2007) interviewed mixed methods researchers to
examine why the integration step in mixed methods studies is limited or even missing.
52

He found researchers were often unsure how to conduct the integration, with few incentives to
go the extra step with their data (for example in publications) and there were few exemplars to
provide templates for this work. Bryman (2007) also proposed that researchers may also lose
sight of the rationale for conducting mixed methods research leading to the uncertainty about
how to approach connections in the data. Fetters and Freshwater (2015) challenge mixed
methods researchers to think more deeply about the need for better integration in mixed
methods studies with their 1 + 1 = 3 model. The model suggested that qualitative and
quantitative data obtained are more than the individual components and researchers should
focus on how they will undertake integration and how the study outcomes are best leveraged
by doing this. In the doctoral study integration is undertaken using a single, embedded case
study approach.
4.1.3 The case study approach
The complexity of the intervention and the real-world context provided the rationale for using
a case study as the overarching research approach (Yin 2009). Case studies are recommended
where an inquiry aims to examine a contemporary phenomenon within its real-life context
(Yin 2009). Case study research takes a holistic perspective and explores the complex array of
variables that impact on social or organisational behaviour in a contemporary environment
(Yin 2009). Geertz (1973) described case study research as providing a ‘thick description’ of
the issue being examined.
Yin (2009) identifies four different main types of case studies: holistic single-case, embedded
single-case, holistic multiple-case, and embedded multiple-case. The single-case embedded
design was chosen for this doctoral study for a number of reasons. It allows different
dimensions of the whole to be explored and compared, it brings the multiple forms of
evidence together to reflect an overall analysis and allows the outcomes as a whole to be
compared to the overarching case study propositions (Yin 2009). Consistent with the
convergent, parallel mixed-methods design and case study approach, the data analysis stage
will include integration of the collected data once primary analysis is complete.
One strategy to bring disparate data together in case-study research is a pattern-matching
technique (Yin 2009). Pattern matching analysis of the data is used to enhance validity and
describe the complex multi-strategy nature of intervention (Almutairi et al. 2014).
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Pattern-matching identifies and compares the patterns in the data against one or several
hypothesized patterns (propositions) that the researcher has developed through familiarity
with the field (Yin 2009, Swanborn 2010). This integrated analysis will be presented as the
exploratory case study narrative, informing the development of an enhanced Chronic Care
Model. Case study as a research approach is well suited to carrying out a study that uses a
complexity theory lens such as this doctoral study (Anderson et al. 2005). Anderson and
colleagues proposed that, while case study as a method is well suited to examining health
systems, adding a CAS lens extends its relevance and provides a framework for more detailed
lessons. They suggest that traditional case study methods be augmented by adding a focus on
interdependencies, understanding relationships, capturing the unexpected, measuring
processes and examining patterns across the case. (Anderson et al. 2005). This has been
considered in the development of the doctoral study methods by the inclusion of qualitative
data from a wide range of stakeholders, the use of the NPT which examines the social process
of the work of embedding change to frame the implementation analysis, multiple data
collection to identify the predicted (and unexpected) and the choice of an embedded case
study design which considered the study outcomes as an integrated ‘whole system’. An
overview of the doctoral study design is provided as a flow chart in Figure 5.
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Figure 5: Study design flow chart
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4.2 Methods
4.2.1 Study Protocol
A study protocol was developed in the early stages of the doctoral study to guide the
development and implementation of the intervention. The protocol was developed into a
manuscript and published and is provided later in this chapter. Following is an overview of
key aspects of the study methods.
Intervention Setting
HeartLink was set in the Australian Capital Territory (ACT), Australia, and was a pilot
intervention in six general practices, selected to broadly represent the socioeconomic and
demographic population in the region.
Recruitment of general practices
The practices to be recruited were required to meet a number of inclusion criteria, including:
(1) agreement that the patient has no additional payment to make from participation in the
first recall visit and the twelve-month follow-up visit, (2) agreement to have at least one
practice nurse on staff to support the intervention, and (3) have the PEN Computer Systems
Pty (Sydney, Australia) Clinical Audit Tool software.
Recruitment of intervention participants
Inclusion and exclusion criteria for HeartLink were established. Patients needed to be 45-74
years old (35-74 years old for Aboriginal and/or Torres Strait Islander people), have a CVAR
>15% over the next five years, and an absence of established CVD, diabetes, or a previous
cardiovascular event to be included. Patients were excluded if they had not attended the
general practice in the last two years, had a complex coexisting medical condition or
impairment or were non-English speaking. The clinical audit tool has a CVD risk calculator
report function that generates a list of patients (from the clinical software records) meeting the
CVAR inclusion criterion of associated risk level. An initial list of patients with a CVAR >
15% was generated for each practice, and from this list random subsamples in batches of
around 20 patients were generated at scheduled intervals. Patients on the list were then sent a
letter inviting them to attend their practice for a CVD risk assessment. The transtheoretical
model (the ‘stages of change’ approach) was used to frame the design of the intervention.
Strategies used to improve the readiness of patients included the provision of information on
CVD risk with the recall letter to increase understanding and including ‘readiness to change’
questions in the script provided to the PNs and GPs to use during the assessment consultation.
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If patients reported that they were not ready to make lifestyle change they were not invited to
participate in the health coaching intervention.
Intervention description
The patients were then provided with enhanced usual care and additional health behaviour
change support. After referral, participants entered into a program of health behavior change
support for an average of three to six sessions over a period of up to 12 months. The
completion of three sessions was been identified as sufficient time to progress key aspects of
the HCA approach and achieve a moderately intensive program. The sessions were held with
Lifestyle Advisors who are fitness professionals and experienced leaders in the Heart
Foundation Heartmoves program. (DOHA). The Lifestyle Advisors undertook baseline
training in the HCA approach to health behaviour change at the commencement of the
program and as the program was implemented they received ongoing professional
development delivered face to face, and by phone, from HCA staff. The intervention,
HeartLink, was framed by the Expanded Chronic Care Model (ECCM), taking a whole-ofsystem approach to the prevention of CVD in the PHC setting and thus complementary
strategies were undertaken to enhance linkage with community-based lifestyle modification
supports and services.
Data Collection
Health and wellbeing outcomes were collected. To complement the quantitative data and
better understand the implantation aspects of the intervention, semi-structured interviews
were conducted at the completion of the intervention with participants and those patients who
did not respond to the invitation to participate. Focus group discussions and semi-structured
interviews were conducted with key stakeholder groups over the course of the study,
including with general practice staff, Lifestyle Advisors, Allied Health Professionals, and
community-based Lifestyle Modification Program providers.
Data analysis
Changes in the CVAR were reported at the total practice population level, but also analysed
by each practice. An analysis of the quantitative data collected from the clinical data and the
participant survey was undertaken. Thematic analysis was used to analyse the qualitative data
from focus groups and semi-structured interviews. A mixed deductive and inductive approach
was used for the analysis. A scan of relevant policy documents and funding mechanism for
practitioners to undertake CVD prevention activities was conducted. Integration of the data
was conducted once the primary analysis was completed, initially to address the specific
research questions and then to identify the systems level outcomes. Data across the study
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were considered against two overarching case study propositions. The integrated analysis was
presented as a case study narrative and an enhanced CCM was developed to further synthesise
the study findings.
The study was a pragmatic trial, and as a result, there were some aspects of the original study
design that were not implemented as originally intended. It is common in implementation
research for study methods to be iterative to adapt to real world circumstances outside the
researchers’ control or unintended consequences that were not planned for but emerge during
the research. As will be further detailed in later chapters the low level of risk factor data
cpature in general practice was a major barrier to recuitment to the HeartLink coaching
intervention. Failure to achieve the predicted sample size prevented some aspects of the study
from being completed or providing more convincing outcomes. The audit tool used to meaure
CVD prevention practice for each stakeholder group was only administed once as all
intervention general pratices rated themselves as already undertaking best pratice CVD
prevention at the baseline assessment. Finally, the Lifestyle Advisor reflective journals were
not analysed as the data were not detailed enough.
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4.3 Ethical considerations
The University of Canberra Committee for Ethics in Human Research provided ethical
approval for all aspects of the doctoral study (11-141). Copies of the ethics approval
documentation are provided at Appendix 3. Consent forms and participant information sheets
are provided at Appendix 4.
4.4 Study phases
The study processes are represented by three distinct phases as shown in Figure 6. During the
exploratory phase, the doctoral student undertook activities to orientate to the PHC sector. In
the data collection and analysis phase, data were collected from a range of stakeholders,
examining the implementation process and the outcomes of the intervention. The final phase
of the doctoral case study was the interpretation phase. Data from across the study were
synthesised and compared with the case study propositions.
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Figure 6: Research phases in the doctoral study
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4.5 Chapter Summary
This chapter has explained the methodological approach used in this thesis. A pragmatic
worldview provides a real world, outcomes focused lens to the mixed methods research. The
study combines a range of qualitative and quantitative measures, with an overarching case
study approach used to present a ‘whole of system’ view of outcomes. The three-phase design
of the study is described. The following chapter presents the outcomes of the first phase of the
study, the exploratory phase.
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Figure 7: Research phases of the doctoral study - exploratory phase
This chapter outlines and explains the exploratory phase of the doctoral study. Building on the
literature review outcomes, the chapter includes outcomes of exploratory focus groups and a
scan of the policy and funding context for the study.
5.1 Introduction to exploratory phase
This initial phase of the doctoral research served a number of important purposes. This phase
of the study orientated the doctoral student to the study topic and allowed initial engagement
with the sector. Focus groups were conducted to provide initial engagement with GPs and
PNs as key stakeholders in the study. The topic guides used for these focus groups are
provided in appendix 5. These were workforce groups that the researcher had not previously
worked with (in a general practice setting) and thus the focus groups provided an opportunity
to learn about their roles in CVD prevention and gain important contextual information about
general practice in the case study location.
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Additionally, the policy and funding scan provided the researcher with important information
about the policy and financial levers that impact on CVD prevention service design and
delivery in contemporary PHC.
5.2 Baseline focus groups – general practitioners and practice nurses
Focus groups were held with general practitioners and practice nurses in the early stages of
the doctoral study. The purpose of these focus groups was to orientate the doctoral student to
general practice and to contemporary issues related to work, particularly related to their role
in CVD prevention. Through this process the doctoral student was able to form relationships
with key stakeholders and gather information to inform intervention design and data
collection strategies.
Method
Recruitment
GPs in one of the intervention practices were invited to participate. Practice nurses attending a
health coaching training session for the Heartlink intervention were invited to participate in
the focus group.
Data collection
The GP focus groups were held on site at one general practice. The practice nurse focus
groups were held after a health coaching training session. Separate focus groups were held for
each provider group to enhance homogeneity and achieve more open and free flowing
discussions (Morgan 1998). The data from both focus groups were combined for analysis. A
topic guide was developed from the literature on success factors for systems thinking in
prevention of chronic disease (Canadian Public Health Association 2008). The guide included
questions regarding goals in relation to prevention, barriers and enablers to this work and
relationships between stakeholders. Each focus group session was facilitated by the first
author. The sessions were audio recorded.
Data analysis
Focus group discussions were transcribed verbatim, sent to participants for validation
purposes and amended as specified. Thematic analysis of focus group transcripts was
undertaken using a mixed deductive and inductive approach, with the development of a priori
codes developed from themes expected to be relevant to the analysis (Boyatzis 1998).
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Codes were then modified or removed if they were not identified in the data examined. Where
such segments corresponded to a priori themes, they were coded as such. Where new codes
emerged, they were added, then codes were organised into themes.
Results
Two exploratory focus groups were held with GPs (n=3) and practice nurses (n=4).
In the GP focus group participants reinforced commonly reported barriers to participating in
CVD prevention, including limited time in busy practice settings and practitioner skills and
confidence. While all of the GPs saw prevention of chronic disease as part of their role they
noted that this was not always the expectation of their patients with one GP saying,
‘…sometimes it's difficult to catch their imagination and tell them that this is important. They
see us as providers of certificates. But hopefully we can educate them a little bit when they
come in’ (GP 1). The GPs reported that access to a PN was an enabler for preventionorientated care. Describing how their PN encouraged a patient to see a dietitian a GP said,
‘She wasn't really interested in seeing a dietitian, but I pushed her to the practice nurse and
she was able to convince her. That's the advantage of having practice nurses who are quite
knowledgeable about these things’ (GP 2).
The PNs who participated considered CVD prevention to be a key part of their role and felt it
was an area of work they would like to spend more time on. The business imperatives of
general practice were identified as a barrier to spending more time on prevention. This
expectation was explained by one PN who said:
If … we sat with a patient with an hour and discussed all these issues and went
through that with them, they wouldn't [the doctors] see that as income-generating and
they wouldn't see that you're really productive in your day (PN 3).
The PNs thought that there would be an increasing need for them to work in areas such as
CVD prevention, but generally felt poorly prepared for the role. They noted that supporting
health behaviour change was not always easy and they required a range of new skills to
undertake this work. One nurse felt she had some skills but said, ‘I wouldn't say 100 per cent
confident, because I know how people are really sensitive about that’ (PN 2).
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Dietitians emerged from the focus group discussion as the AHP recognised as the most
relevant and most commonly considered professional to support people in CVD risk
reduction. While dietitians were considered valuable, there was a view that a referral was only
needed if the patient felt positive about the referral or had co-morbidities. One GP said:
Yes, I do refer to dietitians. But just people with co-morbidities or people that I just
suggest it and they're really happy to see one, knowing that they might not really have
much knowledge about what to eat and what not to eat (GP 2).
There were otherwise limited connections with community based AHPs and LMPs, with both
the GPs and PNs reporting a lack of personal contact with these providers. One PN reported
poor communication between the sectors, with limited personal contact saying, ‘You often get
faxes come through and say, I'm new to the area and my special interest is ‘blah, blah,
blah’…but not actually physically walk in the door and say, hi, I'm so and so’ (PN 3).
The exploratory focus groups provided the doctoral student with direction on issues that
should be further examined throughout the doctoral research and provided an introduction to
the everyday work of general practice staff and their perceptions of CVD prevention practice.
This was an important orientation for the doctoral student to the context in which the
intervention was to take place. While CVD prevention was considered an important role of
general practice, lack of time, limited financial incentive and the need for greater knowledge
and skills to undertake prevention work were all identified as barriers to increased CVD
prevention practice. The participants reported that they had some linkages with external
providers, such as AHPs and exercise programs, but these were limited, and referral
constrained by the perceived cost burden to patients, and their own judgement as to the value
of the care extension for patients. Dietitians were identified as a key professional group that
could provide support to patients to reduce their CVD risk.
5.3 Scan of the CVD Prevention in PHC policy and funding landscape
To understand the policy and funding landscape relevant to CVD prevention in PHC at the
national and local level a scan of relevant policy and funding was undertaken by the doctoral
student. Australia is a federation comprising six states and two territories, each with its own
governing body with a resulting complex interplay between funding, policy and service
delivery (Aspin et al. 2010).
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5.3.1 The CVD prevention in PHC policy landscape
In Australia, health policies arise at a federal level, others at a state or territory or local
government level. To identify the policies or frameworks relevant to CVD prevention, the
doctoral student commenced by documenting all of the policies that had been identified
during the HeartLink development process. After reading these policies, and consulting with
other stakeholders, further policies were identified via a Google search. No polices or
frameworks specifically directly related to CVD prevention were identified in the scan.
However, there were a range of strategies/policies identified that were considered to be
related at some level to CVD prevention in PHC. These policies and frameworks were
collated, classified by government level, and by the domains of population health, primary
health care, chronic disease and cardiovascular disease. The policy scan covered the decade,
2005 to 2015, with 2005 the year the first National Chronic Disease Strategy (NCDS) was
published in Australia (DOHA 2005). Since the NCDS strategy was developed, Australia has
undergone a rolling process of reform and change in the health system, particularly at the
national level. The policy and framework documents identified are provided at Table 11.
The issue of chronic disease and prevention of chronic disease became an increasing area of
focus for health agencies at all levels of government over the last decade. The NCDS
contained the first agreed national direction for managing prevention and care in chronic
disease. Around 2006, the Australian Government also developed health priority areas in
specific disease areas, including heart, stroke and vascular disease. National Service Plans
were developed to complement each priority area, with the aim of supporting action at the
Commonwealth and State/Territory level. The Rudd and Gillard federal governments (20072013) undertook a range of health reform initiatives, reflected in the number of key national
policies produced during this time. The first ever National Primary Health Care Strategy
(2011) was developed in this period. The strategy identified chronic disease prevention in
PHC as a priority. The National Primary Health Care Strategic Framework (2013), an
agreement between the Commonwealth, States and Territories, also emphasised health
promotion, prevention, screening and early intervention.
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Table 11: Policy and frameworks relevant to the doctoral study
Focus area
Population Health

Primary Health
Care

Chronic Disease
Prevention and
Management
Cardiovascular
Disease

Commonwealth/National level
• National Partnership agreement on Preventative
Health, (2008).
• National Healthcare Agreement (2014).
• National Preventative Health Strategy (2009).
• Australian National Preventative Health Agency
strategic plan (2011-2015).
• National Primary Health Care Strategy (2010).
• Medicare Locals Operational Guidelines (2012).
• National Primary Health Care Strategic
Framework (2013).
• Joint Statement on Health Promotion, Disease
Prevention and Medicare Locals (2012).
• A preventive health & health promotion
framework for Medicare Locals (2011).
• Australian Better Health Initiative (2006-2010).
• National Chronic Disease Management Strategy
(2005). Superseded by National Strategic
Framework for Chronic Conditions (2015)
• National service improvement frameworks,
heart, stroke and vascular disease (2006).

Territory /Local level
• Population
Division Strategic
Framework (2013)

•

•

•

•

ACT Primary
Health Care
Strategy( 20122014)
ACT Medicare
Local Strategy
(2013-2017),
ACT Chronic
Conditions
Strategy (20132018)
Nil

The National Preventative Health Strategy (DOHA 2009) was also developed during this
period of health reform. The strategy was developed by the National Preventive Health
Taskforce and focused on primary prevention of chronic disease, specifically targeting
obesity, tobacco and excessive consumption of alcohol. The document highlighted the
importance of intersectoral action for preventative health and included PHC as an important
setting for primary prevention. The taskforce recommendations led to the development of the
Australian National Preventative Health Agency in 2011 (now abolished), which
commissioned a report by Harris and colleagues (2012) on the role of PHC in preventing
chronic disease. The agency later featured PHC as a key setting for chronic disease prevention
in its State of Preventative Health report (2013).
The formation of Medicare Locals, Australia’s first Primary Health Care organisations, as
introduced earlier in this thesis, was a key milestone for PHC in Australia.
These organisations provided new capacity to support prevention in PHC, with the Medicare
Local strategy documents highlighting this role. The Medicare Local documents included a
joint statement on Health Promotion, Disease Prevention and Medicare Locals (2012), and a
framework document, to support implementation of chronic disease prevention and health
promotion activities in PHC (2013). The NCDS was only superseded by the National
Strategic Framework for Chronic Conditions in 2015 (2015).
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At the ACT level (the jurisdiction in which the study took place) policies and framework
relevant to CVD prevention were identified across the domains of population health, PHC and
chronic disease management. The ACT Chronic Disease Policy (2013) specifically addressed
the management of chronic disease. However, the document refers the reader to the ACT
Health Population Division Strategy (2013) for the prevention aspects of chronic disease. The
Population Division Strategy (2013) is a brief document which identifies the strategic
objectives of the division and the principles it will observe in developing and implementing
programs. Included as an objective is to partner with ACT Medicare Local to enhance
preventative health services. The ACT Primary Health Care Strategy (2012) developed in
response to national strategy, identified a need for an increasing focus on health promotion,
prevention and early intervention in PHC. The most recent document included in the scan,
ACT Medicare Local Strategy (2013), was the first strategic document from the then newly
established ACT Medicare Local and again reinforced the view that PHC is a setting for
health promotion and prevention initiatives.
5.3.2 The CVD prevention in PHC funding environment
Inadequate government funding has been reported as a major barrier to greater CVD
prevention activity in PHC (as described in Chapter 2). Wilcox (2014) found that it is difficult
to track how much is spent on preventing chronic diseases, noting that public health spending
(used as a proxy measure) has declined since 2007. Since the Preventative Health Partnership
ceased in 2014 there has been no national funding specifically tied to the prevention of
chronic disease in Australia (Wilcox 2014). Table 12 outlines the funding arrangements for
each member of the CVD prevention workforce for their contribution to CVD prevention
(including health behaviour change support). The only provider group with a largely
uncapped and recurrent funding source are GPs. The other workforce groups rely on funding
that is either recurrent and capped (e.g. AHP access to a limited number of MBS items or
private health insurance rebates) or non-recurrent and capped (e.g. competitive, short term
grant programs).
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Table 12: Funding landscape for CVD prevention and lifestyle modification support
Stakeholder
General practitioner
Practice nurse
Practice management
Lifestyle coordinator
Allied health professional
Community based LMP
providers

Funder
Commonwealth
Commonwealth
Private sector
Territory government
Commonwealth*
Private Health Insurers**
Commonwealth/Territory
Private health Insurers*.

Sustainability
Recurrent (not capped)
Recurrent (capped)
N/A
Non –recurrent (capped)
Recurrent (capped)
Non-recurrent (capped)
Recurrent (capped)

* Many people with high CVD risk are not eligible for GP management plans and do not have
access to MBS rebates.
**This funding is only available for patients with private health insurance with relevant cover.
5.3.3 Policy and funding scan summary
The policy context in Australia is largely supportive of chronic disease prevention and of
prevention-orientated PHC as reflected by content of the many policy documents identified in
the scan. There is however no specific policy framework for CVD prevention. The CVD
prevention ‘related’ policy landscape is complicated, with overlapping content and multiple
policies existing across Government, and at different levels of Government. For example, the
ACT Chronic Condition Strategy (2013-2018) (ACT Health 2013) listed 24 related health
policies in the ACT Health planning framework yet provided no mechanism for how these
policies and related actions could, or should, link together.
While the policy landscape for CVD prevention in PHC is largely a series of unrelated
documents in separate departmental siloes, the ACT Medicare Local strategy was an
exception. The greater focus on system integration focus in this document was consistent with
the role of these mid-level Primary Health Care organisations (now known as Primary Health
Networks), and signals an important shift away from centralised governance, towards more
localised decision making in health care (Booth et al. 2016). The busy policy environment as
described here presents a challenge when attempting to navigate a clear plan of action to
improve CVD prevention outcomes. The policy environment is reflective of a ‘policy
cacophony’ as described by Lang & Rayner (2007). They suggest that the ‘noise’ created by
the presence of multiple policies for an issue can drown out effort.
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The ‘policy cacophony’ for CVD prevention in PHC may be one of the contributing factors in
the slow progress towards a prevention-orientated health system (Catford 2015).
Another likely consequence of this lack of a clear policy context, is the failure to attract more
robust and sustainable funding mechanisms for CVD prevention-orientated activity. Poor
funding has been repeatedly noted as a barrier to prevention-orientated activities in PHC
(Rubio-Valera et al. 2014). Where funding does exist, it is largely only for fees for services
provided by General Practitioners. For other PHC providers, funding is limited and funding
that is available is mostly capped or offered as non-recurrent, competitive grants. This
funding situation is likely to remain for some time with a recent Australian Government
inquiry into prevention and management of chronic disease in PHC recommended the need
for more funding to support an item number for GPs to undertake an integrated chronic
disease risk assessment (which would include CVAR), extra visits for AHPs under current
arrangements (which excludes prevention) and made no recommendations for additional
funding for any other groups (House of Representatives Standing Committee on Health
2016).
5.4 Chapter Summary
The exploratory phase of the research provided the doctoral student with an understanding of
the context of the doctoral study and helped to inform the data collection and analysis phase
of the doctoral study. The policy scan provided a greater understanding of the context for the
doctoral study and the stated the aspirations of past, and current, Australian Governments in
relation to CVD prevention in PHC. The review of existing funding arrangements for CVD
prevention in PHC provided an understanding of the financial incentives which drive the
design and delivery of PHC services. The following chapter explores the experience of the
HeartLink intervention from the perspective of general practice staff, lifestyle advisors,
community-based lifestyle modification providers and patients.
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Figure 8: Research phases in the doctoral study - data collection and analysis phase
This chapter presents the data collection and analysis phase of the doctoral study. The health
and process outcomes, and implementation experience, of the HeartLink intervention are
considered from the perspectives of the three key stakeholder groups in the study:
•

General practice-based providers;

•

Community sector LMP providers; and

•

Individual patients.

Interviews were held with general practice staff and Lifestyle Advisors to examine the
implementation of the HeartLink intervention.
6.1 Introduction to the data collection and analysis phase
Being an exploratory study, implemented in the real world, a number of aspects of the
research design were modified over the study period. This led to some changes to the initial
protocol reported in Chapter 4.
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The issue that impacted most on the study design was the low numbers of patients in the
intervention general practices with complete CVD risk factor data that allowed a CVAR
calculation to be made. The planned participant sample size calculated to achieve an
adequately powered study was not achieved. This limited the measure of the effectiveness of
the intervention component of the study. Other changes from the initial protocol were that
individual interviews were held with general practice staff, rather than focus groups, due to
difficulties with organising a time when people were all available. There were also some
aspects of the data collection that were not implemented as planned. The Lifestyle Advisors
did not keep detailed enough reflective journals to allow any useful analysis and thus their
data were not included. The CVD prevention practice audits, while useful in understanding
CVD prevention practice in the exploratory phase of the study, were not repeated after the
intervention as many stakeholders (particularly the GP practices), considered their practice to
be of high quality at baseline so limited change would have been identified using the tool.
There are also some aspects of the practice data analysis that were identified in the HeartLink
protocol that are not reported in the thesis as this work was not led by the doctoral student; for
example, the estimates of ACT population at elevated CVD risk and the design parameters for
a cluster randomised controlled trial.
6.2 Health sector implementation outcomes
The multifactorial nature of CVD and the challenge of reorganising a health system not
designed with a prevention focus make CVD prevention in PHC a complex area of health
policy and practice. This complexity means that translating and embedding evidence-based
approaches into real world practice is difficult and, in many cases, unsuccessful (Murray et al.
2010). As established in Chapter 2, the result of poor evidence to practice translation in
relation to CVD prevention in PHC is that very few people in Australia are receiving CVD
prevention care consistent with accepted national guidelines (Banks et al. 2016). A better
understanding of how to implement CVD prevention strategies in real world practice is
needed to realise better value for both individuals, and the broader community, from current
investments in the health care system (Yusuf et al. 2015).
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Examining the implementation aspects of the HeartLink intervention was a key component of
the doctoral study. Using qualitative analysis, and Normalisation Process Theory (NPT) as a
framing lens, the implementation experience of the HeartLink intervention for general
practitioners, practice nurses, practice managers, HeartLink participants and the HeartLink
lifestyle advisors was examined. Data were obtained from semi-structured interviews with
providers and patients. Topic guides for these interviews are provided in appendix 6.
The NPT framing facilitated a deep understanding of the feasibility of the intervention
approach being embedded into real world practice. Applying the NPT constructs to data from
each stakeholder group exposed ‘hidden work’ by groups that needs to occur to drive the
system towards more prevention-orientated behaviour. There were aspects of the existing
general practice operations that needed small, but well targeted, investment in effort to
achieve, and sustain, a more health promoting general practice setting. Participants reported
barriers to system change, such as the design of current funding and the fact that lifestyle
modification is considered hard work, making it difficult for practitioners, and their patients,
to move away from their usual practice and sustain even small changes.
The full details of the implementation aspects of the doctoral study were developed into a
manuscript and published. The manuscript provides a detailed account of the components of
the doctoral study. A copy of the full manuscript is provided on the following page. The
outcomes of the implementation aspect of the doctoral study are revisited in Chapter 7, where
they are considered within the broader case study context.
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6.3. Community Sector outcomes
The community sector aspect of the doctoral study focused on the role of community-based
Allied Health Professionals (AHPs) and Lifestyle Modification Providers in CVD prevention.
The Expanded CCM introduced in Chapter 3 and used to frame the study intervention,
highlighted the need to engage with community-based resources to create health systems that
support chronic disease prevention (Barr et al. 2003). The community sector has an important
role in a comprehensive and effective approach to CVD prevention with a lack of ongoing
community-based support reported as a limitation to sustaining health behaviour change
achieved with the support of general practice (Schütze et al. 2011). Therefore, linkages with
community-based providers are considered an integral element of a PHC sector able to
successfully undertake CVD prevention (Koo et al. 2012). Understanding how to improve
connections between health and community providers and patients across the PHC system is
needed as the outcomes of interactions between all of these stakeholders will drive positive
systems change (Van der Vlegel-Brouwer 2013).
The understand the community sectors role in delivering CVD prevention related services,
and to identify the barriers and enablers to better integration of these services with general
practice, a qualitative study was undertaken. Focus group discussions were undertaken to
explore the experience of current providers in delivery of lifestyle modification services and
to explore the capacity of the community sector to support a whole-of-system response to
CVD in PHC. Two workforce groups were included in the study. The first were providers of
lifestyle modification programs (eg. Heartmoves) supported by the Australia Government’s
Healthy Communities Initiative (HCI) (Council of Australian Governments 2009). The
second group consisted of community-based AHPs, in particular dietitians, who were
identified by GPs and PNs in the exploratory stages of the study as a key workforce group for
CVD risk reduction. Focus group invitations and topic guides for these focus groups are
provided in Appendix 7.
In summary, the focus group participants felt that their contribution to CVD prevention was
constrained by limited sector linkages, inadequate funding mechanisms, the challenging
nature of lifestyle modification and the low value placed on prevention-orientated activities.
Participants felt that they were currently underutilised and had the knowledge and skills to
contribute more effectively to CVD prevention in PHC.
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This component of the doctoral study was developed into a manuscript and was published.
The manuscript provides a detailed account of this aspect of the research and is provided on
the following page. As for the implementation data, the community sector data were also
considered within the broader case study analysis presented in Chapter 7.
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This chapter is available as:
Volker, N., Williams, L. T., Davey, R. C., & Cochrane, T. (2016). Community-based lifestyle
modification workforce: an underutilised asset for cardiovascular disease prevention.
Australian Journal of Primary Health, 22(4), 327-331.
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This paper reports on a qualitative study exploring the capacity of the community sector to
support a whole of-system response to cardiovascular disease prevention in primary health
care. As a component of the Model for Prevention (MoFoP) study, community-based lifestyle
modification providers were recruited in the Australian Capital Territory to participate in focus
group discussions; 34 providers participated across six focus groups: 20 Allied Health
Professionals (four groups) and 14 Lifestyle Modification Program providers (two groups).
Thematic analysis of focus group transcripts was undertaken using a mixed deductive and
inductive approach. Participant responses highlight several barriers to their greater contribution
to cardiovascular disease prevention. These included that prevention activities are not valued,
limited sector linkages, inadequate funding models and the difficulty of behaviour change.
Findings suggest that improvements in the value proposition of prevention for all stakeholders
would be supported by improved funding mechanisms and increased opportunities to build
relationships across health and community sectors.

6.4 Patient level outcomes
The following section provides an overview of study findings related to the patients involved
in the HeartLink intervention including:
•

Study population CVD risk profile and participant recruitment;

•

Outcomes of those identified to be at potentially high CVAR but did not respond to
the recall (‘non-responders’); and

•

Outcomes of patients who participated in the HeartLink health coaching component.

6.4.1 Study population CVD risk profile and participant recruitment
Figure 9 provides a summary of the CVD risk profile of the study population and patient
recruitment across all aspects of the doctoral study. In 2011, the total registered patient
population across the six participating intervention practices was 133,020. The potential
eligible population (patients over 45, or over 35 if Aboriginal and Torres Strait Islander), was
29,018 (22%). Of the 29,018 eligible patients, a CVD risk assessment could be calculated for
4753 (16%) patients because of missing data. Of those with a CVAR assessment, 456 (9.6%)
eligible patients that were at potentially high CVAR (>15% CVAR). This group were sent
letters inviting them to participate in the HeartLink intervention and an education pack on
CVD risk and improving heart health. A copy of this letter is provided at Appendix 8.
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Total patient
population
n=133,020

Patients not eligible for
CVAR assessment

Eligible patient
population

n=102,002 (77%)

n=29,018 (23%)

Patients with data
allowing CVAR
calculation

Patients with
incomplete data for
CVAR calculation

n=4753 (16%)

n=24,265 (84%)

Patients not at high
CVAR

Patients identified at
high CVAR risk

n=4,297 (90%)

n=456 (10%)

Patients included by
GPs

Patients excluded by
GPs

n=413 (90%)

n=47 (10%)

Patients responding to
invitation to participate

Patients not responding
n=296 (72%)

n=117 (28%)

Patients referred to
HeartLink Lifestyle
Advisor service

Patients provided
'usual' CVAR
management

n=57 (49%)

n=60 (51%)

Patients failed to attend
service
n=7 (13%)

Non-responder patients
not completing survey

Patients responding to
non-responder survey

n=250 (85%)

n=46 (15%)

Patients commenced
Lifestyle Advisor
intervention

Patients participating
in non-responder
interviews

n=50 (87%)

n=11

Patients completing
Lifestyle pre and post
intervention surveys
n=14

Patients with complete
clinical data
n=22

Patients participating
in interviews
n=9

Figure 9: Overview of recruitment to Heartlink and data collection
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6.4.2

Non-responder patient outcomes

Of those people invited to attend their general practice for a CVAR assessment, only 117
(28%) responded. This response is consistent with attendance rates for CVD related health
checks in general practice which have been found to vary between 20% to 50% (Godefrooij et
al. 2011, Stocks et al. 2012, Dalton et al. 2011). As HeartLink was a pilot study, the views of
those who chose not to respond (the ‘non-responders’) are particularly valuable for informing
the scalability aspects of the existing intervention design. There were two sources of data for
this aspect of the study, a survey and semi-structured interviews.
Method
The ‘non-responders’ were sent a paper-based survey by mail to explore their current
engagement with CVD prevention in general practice and reasons for not attending the recall
visit. The survey was sent with a cover letter signed by their GP. Additionally, the letter
included an invitation to participate in an interview. A copy of this letter and survey is
provided at Appendix 9. Survey data were analysed using descriptive statistics. Interviews
were then conducted either face to face or by phone with interested people. A shopping
voucher ($20) was offered as compensation for time involved. The topic guides for these
interviews are provided at Appendix 10. Thematic analysis of the interviews was undertaken
using a mixed deductive and inductive approach with initial codes from the practitioner focus
groups from the exploratory phase of the study, the literature on barriers to CVD prevention
for patients and experience of the researcher. Codes included patient relationship with GP,
prevention orientation of GP, expectations of GP from patients, priority of CVD prevention
for patients and barriers to attending the GP practice for non-urgent issues such as cost and
time. These codes were then revised and added to from the data, providing the inductive
aspects (Boyatzis 1998).
Results
Forty-six survey responses were received (15%). There were 34 responses from males (79%)
and nine from females (21%). The survey outcomes showed that around a quarter (26%) of
people sent letters did not consider the intervention general practice as their ‘usual’ general
practice.
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Just over half (56%) of the respondents reported that they had not had a heart health check
recently. Given these patients were all classified as having a high CVAR, based on their most
recent risk factor measures, there was a low level of engagement with GPs and PNs on some
key CVD prevention issues. For example, half of the respondents (51%) had not discussed
their risk of CVD with their GPs in the last two years, and most (78%) had not discussed it
with a PN. The respondents did report being confident to speak to their GP (89%) and PN
(88%) about their heart health. A range of reasons were provided for not attending the recall
visit including; not thinking it was needed, already feeling well managed by their GP, having
other more important health issues or being too scared to engage with the issue. The issues
raised by the survey respondents were revisited in more detail in the interviews. Some nonresponders noted that they could not remember getting a letter, indicating a possible
breakdown in the participant recruitment processes.
A total of eleven people (ten men and one women) who did not respond to the intervention
letter agreed to participate in an interview. The demographic profile of the interview
participants is provided in Table 13.
Table 13: Heartlink non-responder interview participant demographics
Participant
number

Age

Gender

Employment status

1
2
3

N/A
75
56

Male
Male
Male

Retired
Retired
Employed full time

4

68

Male

Retired

5
6
7
8
9
10

71
65
72
74
59
N/A

Male
Male
Male
Male
Male
Female

Employed
Employed full time
Retired
Retired
Semi-Retired
Unemployed

11

54

Male

Full time

The results from the interviews can be best described under three main themes: influence of
relationships with GPs, apprehension to address CVD risk, and low priority of addressing
CVD risk.
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Relationships with GPs
Relationships with GPs emerged as a theme in the interviews. These relationships and the
impact they have on the decision not to respond to the HeartLink intervention recall letter
were characterised in different ways by the interviewees. Some people felt that they were
already being well managed at their general practice and there was no need to participate in
additional activities to reduce their CVD risk. The word ‘thorough’ was used by a number of
respondents to describe a doctor who they felt looked after all aspects of their health. These
people felt they had a positive relationship with their GP, even when the GP adopted a
directive style. One man described his relationship with his GP like this, ‘She's very
good...She's very bossy. Do this, do that. You better do this. She was very thorough’ (NonResponder 6). Other interviewees reported their relationships with GPs to be more
transactional in nature with a single presenting issue addressed at each visit. A number of
responders said their GP had never raised the issue of their CVD risk. One man said,
‘Whenever I approach doctor, it was when … for example, I had flu. I did not have any
trouble with the heart so we did not talk about a heart problem’ (Non-Responder 12).
Apprehension toward addressing CVD risk
A number of those interviewed reported that on receiving their HeartLink intervention recall
letter they had a negative feeling and felt apprehensive about following up on the information
and attending for a risk assessment. One man said, ‘It’s a bit hard to describe. It's like you
don't want to think about things like that’ (Non-Responder 3). For those with co-morbidities,
the idea of having to address the issue of CVD risk on top of other health and life issues was
too overwhelming and they chose not to respond. One woman described this burden saying, ‘I
do remember that [getting a letter about CVD risk] and that only depressed me more’ (NonResponder 10).
Addressing CVD risk a low priority
Attending a CVD risk assessment was not a priority for a number of non-responders. Some
interviewees reported having no concerns related to their CVD risk until the HeartLink
intervention recall letter arrived. As one man said, ‘I don’t recall that I have any kind of the
problem with the heart, so I just somehow ignored it’ (Non-Responder 12). A number of
respondents reported knowing they had CVD risk factors but still had a low perception of
their personal CVD risk. One man knew of his risk factors and felt they were well managed
saying, ‘I thought that I personally wasn't at high risk … over a number of years I've been
taking medication for high blood pressure… and that's been under control until relatively
recent time’ (Non-Responder 7).
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One of the younger participants noted that he went to the GP to renew scripts every six
months and thought that was enough engagement and he was too busy to do anything extra.
He said ‘I remember getting it… I had a look and then I've been busy with work and
everything else’ (Non-Responder 11).
Discussion
These data from people not responding to the invitation to attend their general practice for the
CVD risk assessment provided some useful insights into how to improve engagement in
future activities of this type. The study achieved a mean response of 27% across practices.
While the variation between practices ranged from 0 to 45%, and appears to be a low
response, it was generally consistent with Koopmans and colleagues (2012) findings of a
median response rate of 38% in their review of uptake of population-based screening
programs embedded into general practice. The HeartLink intervention was novel and there
had previously been limited attempts to improve public awareness about the concept of
absolute CVD risk in Australia. The concept of the CVAR approach to management of
individual risk is also still not fully adopted by Australian GPs (Jansen et al. 2014). Increasing
general awareness about CVD risk and how to manage that risk are important aspects of
building the capacity of individuals to make considered decisions about whether they wish to
attend a health check (Burgess et al. 2015).
Survey respondents reported low levels of comprehensive CVAR assessment (heart health
checks). These findings are consistent with another Australian qualitative study where
patients could recall having only single physiological risk factors assessed, rather than multifactorial assessments (Lu et al. 2013). Survey participants also reported low levels of heart
health education and preventative health advice, particularly limited advice delivered by
practice nurses. Low levels of reported preventative health advice in general practice have
been found before in Australians of the same age group (45-74 years) (Harris et al. 2013).
Many respondents reported that attending the HeartLink intervention recall visit was not a
priority for them because they felt well, did not consider themselves at risk of CVD, or
considered their CVD risk factors to be well managed.
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Other qualitative studies examining reasons for non-attendance to the NHS Cardiovascular
Health Check also found that attendance was not a priority for similar reasons (Jenkinson et
al. 2015, Burgess et al. 2016). Low perception of personal CVD risk makes CVD risk
interventions particularly complex. A cross-sectional study of 490 patients, aged 40-70 by van
der Weijden and colleagues (2007), found CVD risk was perceived inappropriately by nearly
four in five high-risk patients (considered ‘incorrect optimism’) and by one in five low-risk
patients (considered ‘incorrect pessimism’). Most patients reported being confident in
speaking to a GP or PN about their heart health. The relationship between providers and
patients and the trust that develops over time are important factors promoting engagement in
prevention-orientated activities (Mazza et al. 2008, Rubio-Valera et al. 2014). These
relationships may be protective for people who are apprehensive or ‘scared’ about CVD risk
assessment, which was reported as a barrier to participation for some people in the study. A
doctor’s recommendation has been identified as an important motivator for participation in
screening activities (Hanson et al. 2009, O’Connor et al. 2014). The presence of comorbidities also impacted decisions not to attend the recall visit. Study participants reported
experiencing a range of illnesses and considered their CVD risk to be a lesser priority at that
point in time. Patients with multi-morbid conditions have been found to be at high risk of
deficient CVD preventive care, highlighting the need for better integration of prevention and
management services and across different provider groups (Lalonde et al. 2012).
The processes used in the general practices to engage patients in the intervention are another
important influence on response rates. The HeartLink intervention used most elements
considered best practice to enhance response rates, including personalised letters and followup by phone calls (in some practices), GP signatures and provision of educational information
(Camilloni et al. 2013). The intervention design aimed to reduce barriers related to updating
lipid measurement by providing a pathology form for those needing more recent measures.
While the protocol aligned with ‘best practice’, the intentional ‘real world’ design of the
intervention meant that general practice staff (not a researcher) were responsible for sending
recall letters and following up non-responders. While the aim of this approach was to
replicate an everyday ‘context’ for the intervention study, it is likely that this impacted the
quality of the recall process and subsequent recruitment. In Australia, there are additional
practical issues in targeting a discrete patient population group, with the absence of a patient
registration system, unlike countries such as the United Kingdom (Russell 2005). Australians
are not registered. A recent phone survey of 1200 adult Australians found the majority of
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Australians routinely attend the same general practice, and most of them always choose to see
the same GP (Menzies-Nous 2012).
In the doctoral study, 26% of those completing the non-responders survey did not consider the
practice that sent the letter to be their ‘usual’ general practice. Understanding individual
practice demographics is likely to be an important factor in ensuring patients do gain access to
prevention-orientated services by a least one practice.
Conclusion
The non-responder experiences highlight the need to better prepare general practice to
undertake practice redesign for CVD prevention, and better educate the community about
CVAR and the role of general practice in supporting them to reduce their risk. Using the
trans-theoretical stages of change, patients were not ready to change. Many of the people just
weren’t ready or had other health or life priorities. Mazza and colleagues (2011) propose that
to create a more prevention-orientated general practice, patients will need to be actively
involved in the practical and conceptual shift. Improving patient activation for CVD
prevention involves not only increasing specific knowledge and skills about how to make
changes to lifestyle, but also boosting the motivation and confidence to make any changes and
work in collaboration with health care providers (Hibbard et al. 2004).
6.4.3 HeartLink participant health and wellbeing outcomes
There were four sources of data collected to provide a detailed understanding of participant
outcomes. Data sources included: patient experience data from a survey, clinical outcome data
from electronic health records, and health and wellbeing data from a survey. Semi-structured
interviews were also held with participants, with the outcomes of these interviews reported in
section 6.1.
Method
A copy of the satisfaction survey is provided at Appendix 11. Surveys were sent to the 57
HeartLink participants identified as being referred to the Lifestyle Advisor. The health and
wellbeing survey examined behavioural risk factors and used a range of validated measures. It
was provided to each HeartLink participant at baseline and after 12 months in the program. A
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copy of the health and wellbeing survey is provided at Appendix 12. The survey included
measures of fruit and vegetable consumption, with participants asked to report their number
of serves of both fruits and vegetables. A visual guide was provided to aid participants to
determine serve sizes.
Self-reported physical activity data were collected using the standard questions from the
Active Australia Survey (AIHW 2003). Health-related quality of life is an important patientcentred outcome measure for health interventions. The SF12 was used for this assessment
(Ware et al. 1996). Self-efficacy to make change was measured using the generalised selfefficacy (GSE) scale (Schwarzer & Jerusalem 1995). Medication adherence was measured
using the 4 item Morisky scale for each CVD medicine type (Morisky et al. 1986) Intention
for lifestyle change measure was based on the trans-theoretical model of behaviour change.
Results
Participant Experience
There were 19 responses received (33%). Participants reported that they were very satisfied
(61%) or satisfied (33%) with the coaching service. Most participants reported that they
received good support from their Lifestyle Advisor to set goals, and identify activities, to
reduce their CVD risk. Consistent with improved readiness for change, participants reported
improved motivation and confidence in making health behaviour change and all respondents
reported that they had made positive changes to their lifestyle to reduce their risk of heart
attack and stroke. Most people preferred to consult with their Advisor face to face at their GP
practice (74%) or a combination of face to face at GP practice and phone (21%) over other
settings. All respondents agreed (53%) or strongly agreed (42%) that they would recommend
the Lifestyle Advisor program to other people. Some respondents noted areas for
improvement such as more frequent monitoring of progress throughout the intervention and
better integration with other health professional services, particularly their GP.
Participant health and wellbeing outcomes
There were 117 patients returned to their general practice for a CVAR assessment. Of these,
57 people were referred to the HeartLink program by their GP. Seven people did not attend
the first session with the Lifestyle Advisor. A total of 22 people completed at least three
sessions with the Lifestyle Advisor, considered completion of the program. Table 14 outlines
the pre-post, test changes in clinical CVD risk factor measures for HeartLink participants.
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Data were available for 22 patients who completed the program. The clinical risk factor data
found positive changes in all measures, but statistically significant changes were found for
systolic blood pressure, total cholesterol, TC/HDL ratio and mean population CVD risk score.
The statistically significant improvement remained using intention to treat analysis (using the
last available measure carried forward). The change in CVAR represented as a reduction in
population risk reduced from 5.13% (95% CI 2.7–7.6%) to 2.26% (95% CI 1.0–3.5%).
The study was not designed to compare therapeutic (pharmacotherapy) and the lifestyle
modification intervention, but rather their combined effects in a primary care setting with
enhanced support for both aspects of management. The CVD risk reduction outcome is thus
attributed to the overall intervention, including individual pharmacological management and
lifestyle modification.
Table 14: Changes in clinical CVD risk factor measures (over 12 months)

Measure
Weight (kg)
Waist circumference (cm)
BMI (kgm-2)
Systolic BP (mmHg)
Total cholesterol (mmolL-1)
HDL (mmolL-1)
TC/HDL ratio
CV risk (%)
CV risk (%) (ITT)

Paired differences
Mean
SD
2.57
2.22
0.47
10.44
0.49
-0.04
0.60
5.13
2.26

7.36
8.74
2.73
22.05
0.94
0.16
1.02
5.45
4.40

95% CI
Lower
Upper
-0.78
5.91
-2.00
6.43
-0.81
1.75
1.72
19.17
0.12
0.86
-0.10
0.03
0.20
1.00
2.71
7.55
1.01
3.51

Df
20
18
19
26
26
26
26
21
49

P-value
0.125
0.284
0.451
0.021
0.011
0.239
0.005
< 0.001
0.001

a

Differences reported as baseline – follow-up values for all measures: SD – standard deviation; CI –
confidence interval; df – degrees of freedom; BMI – body mass index; BP – blood pressure; HDL –
high density lipoprotein; TC – total cholesterol; CV – cardiovascular; ITT – intention to treat.

The outcomes of the participant health and wellbeing survey are provided in Table 14. The
response rate to the survey was low, with only 14 (28 %) participants completing both a preintervention and a post-intervention survey. All of the participants who completed the
program and provided data were male and older adults (×=68 years, SD 4.06 years). No
participants identified as Aboriginal or Torres Strait Islander.
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Fruit and vegetable intake
Participant fruit 1.54 to 1.84 (p=0.358) and vegetable 2.14 to 2.29 (p=0.696) intake did
increase, but this was not significant. Vegetable intake was lower than the recommended five
serves a day at baseline.
Low vegetable intake is consistent with the broader population, with only 7.0% of Australians
meeting the guideline for daily vegetable intake in 2014/15 (ABS 2015).
Health Related Quality of Life
The cohort of HeartLink participants started with a low physical health related quality of life.
There was no significant change in either the Mental Health Component Scale, 52.73 to 52.56
(p=0.640), or the Physical Health Component Scale, 40.28 to 41.73 (p= 0.936) as the result of
the study.
Generalised self-efficacy
The baseline mean GSE was 3.25. The mean GSE at baseline for the general population of
adults is usually found to be around 2.9 (Scholz et al. 2002). So, as a group they did not have
low self-efficacy. Again, there was no significant change in the GSE scores with the mean
score after the intervention being 3.28 (p=0.868).
Physical activity
As presented in Table 15, almost a third of participants (30.8%) who were insufficiently
active remained so after the intervention, while 15.4% of this group became sufficiently
active. Almost half of the participants were sufficiently active before and after the
intervention, with some in this group (7.7%) reducing their activity level after the
intervention.
Table 15: Self-reported physical activity
Post
Pre

Insufficient
Sufficiently active for health

Insufficient
30.8%

Sufficiently active
15.4%

7.7%

46.2%

chi-square (1) = 3.74, p = .053

Completers versus non-completers
A comparison of the completers and non-completers is provided in Table 16. While there was
some differences between the two groups none of these differences were statistically
significant.
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Outcome data not reported
The response rate to the survey was too small to measure any changes in patient ‘stages of
change’ for CVD related health behaviours and the questions related to CVD medication
adherence.
Table 16: Comparison of outcomes for intervention completers and non-completers
Did not
complete Post
(n = 16)

Completed
Post
(n = 14)

M

SD

M

SD

P

Age (years)

64.25

8.14

68.00

4.06

.130

Serves of vegetables

2.44

1.50

2.14

0.95

.533

Serves of fruit

2.34

1.40

1.57

1.07

.104

PCS

42.28

12.93

40.28

13.49

.681

MCS

55.39

7.90

52.73

11.76

.468

General self-efficacy

3.10

0.32

3.25

0.40

.253

n

%

N

%

Male

13

48.1%

14

51.9%

Female

2

100.0%

0

0.0%

High school or below

9

64.3%

5

35.7%

Cert or Diploma

4

44.4%

5

55.6%

Bachelor or above

3

50.0%

3

50.0%

Employed

7

63.6%

4

36.4%

Retired

9

47.4%

10

52.6%

50,000 or below

5

38.5%

8

61.5%

>50,000

6

60.0%

4

40.0%

Insufficiently active

8

53.3%

7

46.7%

Sufficiently active

8

53.3%

7

46.7%

Not adherent

1

100.0%

0

0.0%

Adherent

10

58.8%

7

41.2%

Not adherent

2

100.0%

0

0.0%

Adherent

3

37.5%

5

62.5%

T-tests

Chi-square tests
Gender
.157

Education Level
.621

Employment status
.389

Income level
.305

Physical activity levels
1.000

Med adherance_B_groups
.412

Med adherence_C_groups
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Discussion
The very low number of patients with complete risk factor data recorded in their electronic
records is an important study finding and indicates the large shift in practice is required to
increase the uptake of the CVAR approach in Australian general practice.
These findings were consistent with similar outcomes in a recent Australian study (Turner et
al. 2017) suggesting poor risk factor identification and risk factor data capture are likely to be
a systemic issue across general practice. Of the patients who could have a CVD risk score
calculated and were sent a recall letter, many did not respond, highlighting the need for a
focus not only on data improvement, but also on ways to improve patient engagement with
CVD prevention. Sixty patients who did respond to the recall were subsequently not referred
through to the LA service. GPs were provided the option of not referring if not clinically
appropriate, or for any other reason they considered relevant. A qualitative study which
examined the view of doctors and nurses about their experience of recruitment to a trial and
found many were uncomfortable about aspects of patient eligibility and the effectiveness of
intervention, however these issues were not reported as part of the trial (Donovan et al. 2014).
In the doctoral study, there may have been some impact on referral numbers as the result of
GPs not wanting to address the issue of CVD risk with patients or not wanting to refer them to
the coaching intervention, particularly given the known ambivalence to the CVAR approach
by Australian GPs (Heeley et al. 2010). The specific reasons for non-referral to the
intervention by GPs were not captured in this study but would be an area for future research.
The characteristics of the study sample are likely to have influenced the outcomes of the
study. All participants who completed the HeartLink intervention were male and older adults
(×=68 years, SD 4.06 years). This bias towards older men in the sample is to be expected as
there were high numbers of older men identified as being at high CVD risk in the initial
patient data because of the influence of age and male gender as variables in the CVD risk
algorithm. As a group, the participants reported high levels of generalised self-efficacy (GSE)
and low levels of physical health related quality of life at baseline. The high levels of GSE are
consistent with people choosing to actively respond to information about their CVAR risk and
agreeing to participate in an intervention. Poor quality of life related to physical health could
reflect the older age of the participants. A study of Australian adults found norms for the
Physical Health Component Scale of the SF-12 were statistically significantly lower in older
people (Avery 2004).
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Conclusion
HeartLink led to a range of positive outcomes for participants and feedback from those who
participated, and those who chose not to, provided rich data to inform future interventions.
The intervention provided practitioners working in general practice with an opportunity to
learn how to work in a system redesigned towards prevention. The lessons from the health
coaching aspect of the intervention contribute to a better understanding of the potential role of
this emerging workforce.
6.5

Chapter Summary

This chapter provided an overview of the data collection and analysis phase of the doctoral
study. In the following chapter, all of these outcomes are brought together using a case study
approach, to provide an integrated, ‘whole system’ understanding of the data.
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Case Study Interpretation and model
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funding
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Figure 10: Research phases of the doctoral study - interpretation and model
development phase

Chapter 7 discusses the interpretation and model development phase of the doctoral study.
Findings from across the study are integrated and presented as an exploratory case study. The
research questions and case study propositions are revisited. An enhanced CCM provides a
further synthesis of the study findings. This section has been developed into a manuscript
which is provided in this section. This manuscript is currently under review.
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7.1 Case study manuscript: Can a complexity lens provide focus for a model of
cardiovascular disease prevention in primary health care? The MoFoP Study
Introduction
The increasing burden of chronic disease globally has led to increased calls to broaden the
scope of primary health care (PHC) systems to better integrate prevention (Beaglehole et al.
2011). While the need to re-orientate health systems towards prevention was established over
30 years ago in the Ottawa Charter for Health Promotion (WHO 1986), progress has been
limited and is an area proven highly resistant to change (Ziglio et al. 2011). Poor adherence to
evidence-based guidelines for cardiovascular disease (CVD) prevention in Primary Health
Care (PHC) in Australia is one example of this (Heeley et al. 2010).
The Model for Prevention study (MoFoP) (Volker et al. 2014) examined how to improve
health and process outcomes for CVD prevention and to enhance understanding about why
this area has been resistant to change. The study examined a CVD prevention intervention
delivered in PHC, framed by the Enhanced Chronic Care Model (ECCM) (Barr et al. 2003).
The ECCM is an enhanced Chronic Care Model. The CCM is a framework for organisation
level change in PHC to deliver best practice care for the management of chronic disease
(Bodenheimer et al. 2002). The ECCM uses a socio-ecological lens to consider the multiple
levels of influence on individual behaviour (Barr et al. 2003). This was achieved by
integrating the original Chronic Care Model with the Ottawa Charter. The ECCM, rather than
the original CCM, was chosen to frame the intervention as it more effectively frames a
prevention-orientated intervention.
While the ECCM has been used less frequently in research studies than the original CCM,
there are examples of its effectiveness to frame system reorganisation in PHC towards
improved prevention outcomes, particularly in Canada where the model was developed
(Ministry of Health and Long-Term Care 2007, Delon & Mackinnon 2009). Ockene and
colleagues (2011) identified the potential value of the ECCM to specifically inform improved
CVD prevention. The intervention, conducted at the level of a general practice within a PHC
setting, identified patients potentially at high CVD risk using a clinical auditing tool to apply
the Australian CVD risk algorithm to patient electronic health records.
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Patients identified as having a CVD risk of greater than 15% (high risk), were recalled to their
general practice for a CVD risk assessment and offered enhanced support for CVD risk
reduction, including access to a health coaching service delivered at the general practice by a
Lifestyle Advisor (LA). The LA provided advice and support to access community based
LMP services. A range of strategies were also implemented to build the capacity of
community-based LMP providers: professional development, networking events and access to
an online service directory to be promoted to the general practice.
The study examined the effectiveness of the CVD prevention intervention and the feasibility
of translating the approach into real world practice. Previous CCM informed studies have
been criticised for failing to better capture implementation processes and the context in which
interventions are delivered (Kadu & Stolee 2015). A case study approach was used to present
an integrated presentation of the mixed methods findings and generate an in-depth
understanding of the whole system (Crowe et al. 2011, Yin 2009). The ‘whole of system’
perspective integrated the perspectives of patients, general practice staff and communitybased sector Lifestyle Modification Providers (LMPs) and relevant Allied Health Professional
(AHPs). In line with Yin’s case study methodology, propositions were developed to examine
the overarching, system level outcomes of the study (Yin 2009). Propositions provide
direction regarding the evidence needed to understand the complex and interrelated aspects of
systems change and a measure of the overall case study patterns (Yin 2009). The first
proposition stated that ‘the ECCM can successfully frame reorientation of PHC for improved
CVD prevention’. The second proposition focused on how a complexity perspective is an
alternative lens for understanding and creating change in health care (Martin & Sturmberg
2009, Van der Vlegel-Brouwer 2013). In a CAS, agents are autonomous, but can interact and
learn. These feedback loops drive the evolution of the system. Such systems self-organize and
co-evolve and this leads to non-linear and adaptive behaviour with emergent outcomes.
The aim of this paper is to provide a narrative of an explanatory case study narrative and
direction for the transformation of PHC systems for improved CVD prevention outcomes.
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Method
The MoFoP study used mixed-methods with integration of the data using an overarching
single, embedded case study design (Yin 2009). Using the ECCM as a basis, the role and
capacity of the community-based lifestyle modification workforce to support PHC in the
management of CVD and behaviour change for risk reduction were examined. The feasibility,
effectiveness and sustainability of this augmented approach to care were examined along with
broader implications related to reorientation of PHC towards prevention. The study is
bounded to six Australian general practice clinics which had opted in to a program to enhance
CVD prevention, and the community based LMP services available to their patients.
Qualitative and quantitative evidence was drawn upon and analysed in line with study
propositions. An overview of the data types and data sources is provided in Table 17. The
study design is described in Figure 11. Ethical approval for all components of the study was
obtained from the relevant Human Research Ethics Committee (Project number 11-141).
Table 17: Study data types and data sources
Data Types

Data Sources

Clinical/patient
data

High risk CVD patients recalled (n= 456) Responded to the recall (n=117), Referred to
HeartLink n=57), completed HeartLink (n= 22).

Surveys
Focus groups
Interviews

Experience survey – Intervention patients (n= 19) and non-responder patients, (n= 46).
Lifestyle modification providers (n=14) and allied health professionals (n=20).
Intervention patients (n= 9), non-responder patients (n=12), general practitioners (n= 11),
practice nurses (n= 12), practice managers (n= 6) and lifestyle advisors (n= 2).
Various data collected across the intervention.

Process data

Detailed descriptions of the study protocol have been reported elsewhere (Volker et al. 2014,
Volker et al. 2016, Volker et al. 2017). A summary of the case study data collection and
analysis has been provided below.
Quantitative data
Cardiovascular risk data for patients aged between 45 and 75 years from the six general
practices participating in the study were collected from general practices at baseline and at the
12-month follow-up. Participating intervention patients completed surveys on health and
wellbeing attitudes and behaviours at both time points. Data were collected throughout the
study period from December 2011 to August 2014.
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Patient demographic, clinical CVD risk assessment data and specified health and wellbeing
outcomes were obtained at baseline and after the intervention period. Descriptive statistics
were applied to process data. Changes in CVD risk were reported at the total general practice
population level but also analysed by each general practice. Primary analysis on CVD risk
was conducted on an Intention to Treat (ITT) basis.

Figure 11: MoFoP study design
Qualitative data
To examine the feasibility of the intervention being embedded into usual practice, semistructured interviews were held with key stakeholders in general practice including: General
Practitioners (GPs), Practice Nurses (PNs) and Practice Managers (PMs); the Lifestyle
Advisors (LAs); and intervention patients.
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Interviews were also conducted with the general practice patients who were eligible but did
not respond to the intervention recall. Focus group discussions were held with community
based LMPs and AHPs. General practice staff and intervention patient interview transcripts
were analysed using Normalisation Process Theory (May & Finch 2009), a mid-level theory
developed to understand and evaluate the processes by which complex interventions are
embedded into practice. Focus group and interview data from the non-responders and
community sector providers (AHPs and LMPs) were analysed thematically using a mixed
deductive and inductive approach (Boyatzis 1998). The analysis for the case study used
pattern matching. The pattern matching technique tests the empirically derived pattern from
each method against the propositions (Almutairi et al. 2014). Data from the case study were
examined against the ECCM components and complexity characteristics.
Results
Proposition one
The first proposition posited that the ECCM could be used as a model to re-orientate PHC
towards CVD prevention. Outcomes related to the effectiveness of the study are summarized
in Table 18. The model provided a framework for a comprehensive range of strategies with
outcomes achieved in each ECCM component. Of the 133,020 people in the practice
population, the eligible population was only 29,018 (22%). Of the eligible patients, a CVD
risk assessment could only be calculated for 4,753 (16%) people because of data missing from
required fields. The data quality improvement activities undertaken, such as data cleansing
and archiving inactive patients, achieved small improvements in the completeness of CVD
risk data achieved (1%-17% across practices). Decision-support processes were improved
with clinical audit software and CVD risk calculators were used to identify individuals
potentially at high risk and were used to communicate risk to patients who attended a recall
visit. All patients identified to be potentially at high CVAR (n=456) were also provided with
detailed education material on CVD risk and guidelines-based management with their recall
letter. The re-design of service delivery focused on integrating enhanced health behaviour
change support including an expanded role for the PN and provision of a Lifestyle Advisor
service. This service re-design was generally well accepted by patients and by practitioners in
the practices.
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All intervention patients participating in the health coaching activity were satisfied with the
services and reported positive changes to their lifestyle. The community sector linkage
strategies provided a starting point for improved integration of services. The networking
events provided a forum to commence communication between providers and the addition of
LMP and AHP services to an existing health services online database provided a platform for
improved identification of existing services. Health service organisation (reorientation of
health services) whole of organization mechanisms to allow for a prevention-orientated
system, a reduction in population CVD risk of 2.26% (5.5% for treated only analysis) and
funding secured to continue to the Lifestyle Advisor service.
A wide range of factors were identified that influenced the implementation of intervention
and are likely to impact the feasibility of the approach being embedded into usual practice and
scaled up. These are summarised in Table 18. Most of the practitioners agreed there was
potential to use clinical information systems and existing guidelines and tools more
effectively. While some practitioner groups reported possessing limited CVD prevention
knowledge, most were motivated to improve their knowledge and skills. All health care
provider groups considered CVD prevention to be part of their role, and patients generally
expected their general practice to address prevention issues. The study revealed a skilled and
motivated community-based workforce for CVD prevention that was under-utilized and
poorly integrated into the mainstream delivery of general practice.
There is a perception by GPs and PNs that prevention is hard work, takes time, costs money
and is not seen as a priority. Poorly integrated software made the work of assessing CVD risk
cumbersome and thus less likely to be used. Lack of linkages between health and community
stakeholder was evident and prevented greater collective action. PHC policy and related
financial arrangements were considered to reward treatment-orientated and not prevention orientated services and were viewed as the fundamental barrier to sustainability of CVD
prevention intervention in PHC. The feasibility aspects were summarised into five key
success factors to provide a framework to direct future policy and practice reforms. These
include: building the value proposition for prevention, creating local health intelligence,
developing the CVD prevention workforce, enhancing relationships across all stakeholder
groups and seeking more supportive policy.
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Table 18: Intervention effectiveness, feasibility and key success factors
ECCM
component
Decision
support

Effectiveness (health and process
outcomes)
• Processes for assessment and
management of CVAR developed in
each practice1
• 456 (9.6%) of eligible patients with a
CVAR assessment were potentially at
high CVAR were identified2
• 57 patients were referred to the
intervention program2

Information
systems

•
•

Delivery
system design/
re-orientate
health
services

•
•
•
•
•

SelfManagement
support/
develop
personal skills

•
•
•

Community
Linkages
/healthy
public policy/
strengthen
community
action/
supportive
environment

•
•
•

Data quality processes established in
each practice1
Eligible patients with complete data
(to complete a CVAR assessment)
improved between 1% and 17%
within practices. 2
413 patients potentially at high risk
for CVD provided with detailed
information on CVAR management2
117 patients provided health
behaviour change brief intervention
by PN2
50 patients participated in the
Lifestyle Advisor service2
Development of mechanisms for
CVAR assessment and management
in each intervention practice1
Mean reduction in population CVD
risk 2.26%2 .
CVD prevention workforce trained in
health behaviour change including
PNs (15), GPs (6) LMP/AHP (14)1
Professional development delivered in
all practices1
94% intervention patients satisfied,
100% changed lifestyle3
Two community sector networking
events held1
Online database of community-based
LMP and AHP providers developed1
Policy and funding implications of
intervention findings provided to
government1

Feasibility (factors influencing implementation) and
key success factors (in italics)
Poor knowledge of CVAR management by some practitioners,4,5
(Develop workforce)
Patients not willing to engage in CVD prevention4,5
(Improve value proposition)
Practitioners not routinely integrating guidelines-based practice into
usual practice1,2,3,4,5,6
(Develop workforce, Better health intelligence)
CVAR assessment and management decision support not
streamlined5
(Better health intelligence)
Limited incentive for managing patient populations for CVD4,5,
(More supportive policy)
Practice management staff skilled and motivated4
(Develop workforce)
No shared information systems between health and community
sectors1,4,5
(Better health intelligence)
Limited practitioner skills in CVAR management and health
behaviour change4,5
(Develop workforce)
Positive patient relationships with general practice/GPs5,6
(Enhance relationships)
PN workforce interested in having greater role in CVD prevention5
(Develop workforce)
Perception that CVD prevention has limited value4,5,6
(Improve value proposition)
Business goals direct operation away from prevention focus4,5
(Improve value proposition/Supportive policy)
Adequate CVD prevention workforce available3,4,5
(Develop workforce)
Limited access to affordable LMP programs/AHP services4,5
(Supportive policy)
High perceived cost of AHP/LMP service delivery4
(Improve value proposition)
Health coaching accepted by patients/practitioners5,6
(Enhance relationships)
PNs interested in developing health behaviour change skills5
(Develop workforce)
Limited and poorly targeted funding for LMPs/ AHPs 4
(Supportive policy)
Limited information sharing between health and community
providers3,4,5
(Better health intelligence)
Policy context complicated and not system orientated4,5
(Supportive policy)
Motivated and skilled LMPs and AHPs3,4
(Develop workforce)
Underutilised LMPs and AHP workforce3,4
(Develop workforce/Improve value proposition)

Data sources: 1) Intervention process data 2) Practice clinical data 3) Patient survey data 4) LMP and AHP focus
groups 5) Practice staff and LA interviews 6) Patient interviews
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Proposition two
To test the second case study proposition, that a complexity perspective is an alternative lens
for understanding how the system operates and thus how best to achieve different emergent
behaviour from the system with data from all sources considered against three key complexity
characteristics; agents are autonomous, interact and learn, feedback loops drive the evolution
of the system which self-organizes and co-evolves and this leads to non-linear and adaptive
behaviour with emergent outcomes.
Agents are autonomous, but interact and learn
A range of agents (stakeholders) were identified as part of the CVD prevention workforce.
These agents operated autonomously, either as individuals or within their employing
organisations, and used a range of different business models. Interdependency between the
agents was based sometimes on formal linkages, such as direct employment, but connections
were mostly informal. There was limited personal contact between practitioners operating
within general practices and those outside general practice. One LMP provider described her
frustration with her many unsuccessful attempts to communicate with general practitioners
saying, ‘We have forms that we have to fill out and we actually send a copy to the GP with a
little cover letter to say that one of their clients is coming to our class. I haven’t had one
reply, not one reply from a GP. I’ve had a couple from a practice nurse but that’s all’ (LMP
focus group).
For the patients, participation in the intervention was commonly linked to a strong
relationship with a GP, as one patient put it, ‘I have a good relationship with my GP, and we
talk about things. She keeps prodding me a bit, do more of this, less of that’ (Intervention
patient interview). On the other hand, the poor response rate to the intervention invitation for
a CVD risk check highlighted that many people chose not to engage with the intervention.
Investigation of the non-participants revealed that a lack of relationship with the practice was
an issue for some patients; while for others CVD risk was not considered important enough to
act. One man said, ‘I consider myself to be reasonably fit for my age because of what I do and
so I didn't do anything about it’ (Non-responder interview).

133

Feedback loops that drive self-organisation and co-evolution
During the intervention, the system was dynamic, responding to ongoing change with
workforce turnover found to be the most influential feature. This change was both negative,
with corporate knowledge being lost, or positive, as was found in one practice where a staff
member with expertise in CVD led to a higher level of engagement with the intervention. A
GP from that practice said, ‘Having [a nurse] here is a bonus and her background in
cardiovascular means she wouldn’t have let anything cardiovascular slide past us’ (GP
interview). All practitioner groups worked within a constrained and complicated policy and
funding environment which influenced the organization of service delivery. One PM
explained what she believes to be the influence of business models on prevention-orientated
practice saying, ‘What drives them [GPs]? Is it the dollars that drive them, or is it the human
health issue that drives them… if practice organizations are focusing on the dollar, I don't
believe that they are keen [on prevention] ... it's using a lot of resources that are not funded’
(PM interview).
While all GPs considered remuneration for activities was not adequate, they were the only
practitioner group receiving direct government rebates for CVD prevention-related services.
Many community-based AHPs and LMPs struggled to maintain viable businesses.
Government funding or patient rebates were small, short term and highly contingent on
factors such as coverage type or client group. Poorly targeted government funding damaged
some businesses, as one LMP provider explained, ‘There are always classes that are
subsidized through grants or government subsidy. People will gravitate to those classes and,
as soon as funding stops, and the charges have to go up, people find the next class that’s
offered for free or for $3 a session elsewhere. I think this whole system of government subsidy
for service makes the whole playing field very, very difficult, particularly when you’re dealing
with the low-income groups’ (LMP focus group). The low response to recall demonstrated
that there is currently not enough incentive for individual patients and general practice to selforganise to create prevention-orientated general practice services.
Non-linear adaptive behaviour and emergent outcomes
The system displayed the non-linear characteristic of a CAS. There was a high level of
heterogeneity between the six practices in the re-design of services in the study.
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Some introduced opportunistic risk factor assessment while patients wait to see the GP, while
others introduced more proactive systems, where all new patients were seen by a practice
nurse for a CVD risk assessment. Some practices increased PN led activities, while others
remained GP led. One PN explained, ‘At the initial consultation they are the things that
should be asked [by the doctor] before the doctor even starts, alcohol intake or smoking…
those sort of things. Because nobody else has the access, the nurses only see a few patients’
(PN interview). While some practice-based improvements were created by the intervention,
there remained very little systematic CVD prevention across the system. Practitioners and
patients interviewed expressed the need to improve the value proposition of prevention to
increase stakeholder willingness to invest time and effort. One GP said, ‘I think what people
need is some incentive to engage in early prevention and that incentive is always money’ (GP
interview).
Discussion
The MoFoP case study provided a detailed examination of a whole-of-system CVD
prevention intervention in PHC. The case study propositions developed in the early stages of
the research were revisited and confirmed by the overall pattern of the study findings. The
ECCM framed intervention led to improved processes and health outcomes. Further
examination of the case study through a complexity lens was both explanatory, providing a
greater understanding of the context and implementation aspects of the intervention, and
normative, informing future action. The six ECCM components successfully framed a
comprehensive approach to CVD prevention in PHC.
The decision support, delivery system re-design, self-management support and clinical
information system components informed a range of useful strategies which provided the
foundations for better integrated and coordinated CVD prevention services. While all
components contributed to this systems-based approach, the clinical information systems
component, which is fundamental to identifying patients at high absolute cardiovascular risk,
proved a particularly important area for future work to address (Peiris et al. 2015). Hung and
Shelley (2009) found that effective clinical information systems were the CCM component
most strongly correlated with prevention-orientated service delivery in PHC.
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The community-focused CCM components which include building linkages between health
and community sectors, creating supportive environments and developing supportive policy,
proved more challenging areas to influence within the 12-month intervention period.
Activities related to these areas often fall outside of the usual practice of PHC practitioners,
demonstrated by the repeated omission of this component from previous CCM informed
studies (Baptista et al. 2016). To attempt to address this shortfall, the authors chose the
ECCM, a community-orientated version of the CCM, to frame the study intervention. The
specific strategies to address this area included the introduction of the health coaching service
to improve the linkage between general practice and community-based lifestyle modification
services. However, the potential to improve ‘clinic to community’ linkages was impacted by
the small number of accessible providers of LMP programs, with the case study revealing a
disempowered and underutilised community-based sector (Volker et al. 2016). Building the
capacity in the community-based sector to enable a ‘whole of system’ approach to CVD
prevention is vital as population health outcomes cannot be achieved from activities within
General Practice alone (Jenkins et al. 2010).
Another important element of the community linkages component is supportive policy and
funding mechanisms. Most study participants felt that existing policy and funding models
constrain, rather than support, adaption of PHC towards more integrated and comprehensive
CVD prevention-orientated care (Volker et al. 2016, Volker et al. 2017). Lessons from the
implementation of the Patient Centred Medical Home internationally suggest that
reorganising PHC to be more integrated and prevention-orientated requires change to be
incremental, with improved funding mechanisms, better support for practitioners to
collaborate and re-organise services and, over time, the creation of new incentives for larger
paradigm shifts towards person-centred PHC, fully integrated within health care
neighbourhoods (Nutting et al. 2011).
To implement complex interventions, such as the intervention described in this study, May
and colleagues suggest there is a need for enough structure, to provide direction, but also
enough ‘plasticity’ to allow users to operationalise change in their setting (May et al. 2017).
The CCM has been criticised for being too linear, not reflecting the complexity behaviour of
the health system (Paina & Peters 2011, Tsasis et al. 2012).
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In the MoFoP case study the ECCM provided the ‘structure’, providing guidance to the core
elements of re-organising towards improved CVD prevention in PHC. Additionally, the CAS
lens provided a framework for thinking through a ‘plastic’ change process in each unique
context. The CAS helped to describe the dynamic nature of the PHC system and revealed
potential leverage points to support new activities. Rowe and Hogarth (2005) suggested that
rather than trying to engineer or plan the change process in a CAS, the focus should be on
creating conditions within which change will emerge. In the case study, these conditions for
change were captured as the key success factors. The success factors included: improving
information sharing and developing a more systems aware and prevention literate PHC
workforce, building relationships that encourage greater interactions between all stakeholders
across the sector and highlighting the importance of inter-professional education. Supportive
policy and funding reforms that better support and incentivise a systems-orientated approach.
Finally, the work patients and providers need to undertake CVD prevention activities was not
perceived to be financially rewarding and the health outcomes not worth the effort of
participation (Volker et al. 2017). Building the value proposition for CVD prevention for all
stakeholders was considered fundamental to developing a shared vision for CVD. To further
synthesise these case study findings, and contribute to the further evolution of the CCM, an
enhanced CCM was developed. The model builds on the foundations of the CCM, and
ECCM, and integrates key complexity components.
A complexity-informed CCM is illustrated in Figure 12. The new model highlights that all
system agents (health professionals, community-based providers and individuals) need the
capacity to do the work required to self-organise and co-evolve new ways of working.
The model thus includes the CCM components of decision support, delivery system redesign,
information systems and self-management support for each stakeholder group. The shared
prevention-orientated work of all stakeholders encourages more health promoting activity to
emerge and influences the PHC system behaviour. The more prevention-orientated system
behaviour influences feedback loops in the system. Feedback loops are a feature of a CAS
that either drive change (i.e. positive feedback) or ‘lock in’ existing system behaviour and
stifle change (i.e. negative feedback) (Plsek &Wilson 2001). The ambivalence towards CVD
prevention related activities expressed by GPs in the case study is an example of a negative
feedback loop that reinforces the treatment orientated status quo. One GP said:
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You’ve got patients where you know if they keep on going, they will eventually have a
heart attack. You can tell them and they’ve got all sorts of excuses why they can’t
change their lifestyle. Once they’ve had that heart attack, it’s all possible. It’s the
same sort of thing. You can talk and talk and talk but it doesn’t have the impact. (GP
Interview).
Improving the experience of CVD prevention activities for the GP workforce is one way to
create more positive feedback loops. Introducing practice-based LAs was an element of the
intervention which aimed to increase prevention-orientated activity in the general practices
and was well received by GPs and patients. If these health coaching roles could be continued
it would be an opportunity to change the everyday experience of CVD prevention in general
practice. In time, the negative attitudes towards prevention-orientated activities expressed by
the study participants, could be replaced with more positive feedback, building the value
proposition of CVD prevention for all stakeholders. Placing ‘shared value’ at the centre of the
complexity-informed CCM, reflects its role as the core attractor of the system around which
all agents and interactions integrate, align and realign (Sturmberg et al. 2010). As parts of the
PHC system re-organise, and new approaches to CVD prevention will become embedded in
parts of the system and more visible, leading to tipping points where system wide practice
change is more likely to occur (Paina & Peters 2011). As more prevention–orientated
behaviour emerges from the system, the model proposes this will positively influence the
external environment to be more supportive of CVD prevention in PHC and become more
responsive to calls for policy and funding reform to scale-up and sustain these activities.
Strengths of this study were the completeness of the systems studied and the use of a mixed
methods design. Engaging a broad range of stakeholder views and collecting multiple types of
data gave both formative and summative understandings of process and outcomes. One
limitation was that the study took place in a highly educated and affluent city. However, the
General Practice demographics varied and included some practitioners who provided services
to disadvantaged groups. The data for the case study was collected over the period of 2013 to
2015. Since then, the authors have published aspect of the study, with time to reflect and
consider the case study as a whole as presented in this paper. While it is acknowledged that
the data reported provides only a snapshot for a specific point in time, and being a complex
adaptive system, aspects of practice are likely to have changed.
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However, given the range of data collected over the period of the study, the consistency of
key themes across the data, and consistency of findings with other research, the reported
outcomes of the case study are likely to remain highly relevant to contemporary PHC in
Australia. With regards to the research methods, each element of the mixed methods design
had inherent limitations. Where possible attempts were made to manage these limitations, and
these steps have been detailed elsewhere (Volker et al. 2014, Volker at al. 2016, Volker et al.
2017). Additionally, the context of the study, in a real-world setting, introducing study
limitations that were not able to be controlled for by study team. For example, recruitment of
only ‘exemplar’ practices could have improved intervention recruitment and outcome data,
but perhaps the study outcomes are more relevant and actionable in the real-world setting.
Conclusion
Drawing on the findings of the MoFoP study, this paper provides a detailed explanation of the
potential benefits of using the ECCM and complexity thinking for improved CVD prevention
in PHC. Transformation of the current treatment-orientated PHC system is difficult as the
sector remains highly resistant to change. The reworking of a familiar organizational change
model for chronic disease, with the addition of a complexity lens, provides an opportunity for
new ways of thinking through these challenges. We aim to promulgate debate and action in
this important area of health and community sector reform. Complexity thinking provides a
‘refreshing lens’ through which to see, and understand, healthcare organisations (Anderson et
al. 2005). Gaining a better understanding of contemporary PHC system behaviour should help
in achieving better health and wellbeing outcomes for our communities.
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Figure 12: Complexity-informed Chronic Care Model
The model is a modified version of the original ECCM with elements of complex adaptive
system. Abbreviations: Decision Support (DS), Delivery Systems Design (re-orientate health
services) (DSD), Information Systems (IS) and Self-Management Support (develop personal
skills) (SMS).
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7. 2

Revisit of research questions

The case study approach allowed for the integration of study findings, providing an in-depth
and ‘whole system’ understanding of the intervention outcomes. As noted in the previous
section the overarching propositions were used to understand the systems level patterns across
the study. The research questions directed the development, and evaluation, of the
intervention approach. These questions are revisited in the next section.
7.2.1

Research question outcomes

How effective in reducing CVD risk across PHC was the HeartLink pilot in the Australian
Capital Territory (ACT), Australia?
There were a range of health and process outcomes achieved by the study. There was a small
reduction in CVD risk achieved for the intervention participants. However, the inability to
recruit adequate numbers of participants owing to poor data quality prevented more definitive
measurement of the outcomes on the effectiveness of health coaching intervention. Overall
the study, as a pilot, provided useful data which demonstrated the value of further research to
examine the intervention approach.
How feasible is the HeartLink approach with regards to (1) organisational readiness (2)
available resources for delivery across key stakeholder groups and (3) wider
implementation of the intervention?
The feasibility of implementing the HeartLink approach was examined in detail from data
collected across the study. While all of the provider groups reported that they were interested
in doing more work in the CVD prevention area, the ability for practices to scale up their
CVD prevention activity was limited due to a range of factors, most significantly the lack of
systematic CVD risk factor data collection. Resource limitations for CVD prevention in PHC
were identified by all stakeholder groups across the study, impacting the feasibility of the
intervention approach being used in the real-world setting. Current funding mechanisms do
not provide incentives for providers, or consumers, to create a PHC system redesigned
towards prevention.
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Overall, the study highlighted the many structural barriers that impede a move towards a
prevention-orientated PHC, but also revealed a range of opportunities to leverage more value
from the existing system.
What are the critical success factors for implementation and sustainability of CVD
prevention in primary health care?
Five critical success factors emerged from the case study examination as noted earlier in this
chapter. These factors identify the areas for future efforts towards improved CVD prevention
practice in PHC and include:
•

An improved value proposition for CVD prevention;

•

Better local health intelligence;

•

Enhanced relationships between all stakeholders;

•

A PHC workforce that has skills to leverage added value to the system; and

•

A more supportive policy environment.

7.3 Chapter Summary
This chapter presented the case study used to bring together the findings from across the
doctoral study. The doctoral study propositions and research questions were revisited.
Emerging from the study data were five critical success factors for the implementation and
sustainability of improved CVD prevention in PHC. The following final chapter uses these
critical success factors as a framework for the thesis discussion and recommendations.
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Chapter 8 -

Discussion and recommendations

‘For pragmatists the only sensible yardstick by which to judge a piece of knowledge is
whether that knowledge is useful for a given interest’ (Cornish & Gillespie 2009).
Chapter 8 discusses the key findings arising from the doctoral study. This section discusses
the doctoral study outcomes in the five cross-cutting success factors introduced in the
previous chapter. These factors provide the building blocks of the successful transformation
of PHC in Australia for improved CVD prevention outcomes. Recommendations for further
action based on these findings are provided. The strengths and limitations of the doctoral
study as a whole are considered and the role of ‘researcher as instrument’ is discussed. Areas
for further research based on the doctoral study findings are presented.
8.1 An improved value proposition for CVD prevention
‘It is a hard sell and that is why it should be free.’
The need to improve the value proposition of CVD prevention, and a prevention-orientated
PHC system, was a key theme identified throughout the study. The concept of ‘value’ in
healthcare was defined by Porter (2010) in his seminal article, as clinical outcomes (health)
achieved relative to resources spent (cost). This concept of value has been widely adopted by
countries around the world as a way to improve treatment while constraining the increasing
cost in healthcare. Safeer (2017) suggested that the role of chronic disease prevention in the
current, as healthcare ‘value’ equation has remained largely unexplored and that health care
delivery systems are redesigned to take full advantage of ‘lifestyle as medicine’, chronic
disease outcomes will improve and expenditure will reduce. In the doctoral study, it was the
cost burden, rather than the cost savings, of CVD prevention-orientated activities that
dominated the views of most stakeholders. GPs considered prevention-orientated activities to
have a lower financial return compared to treatment-orientated activities (Volker et al. 2017).
Practitioners also felt that patients did not want to, or could not afford to, make ‘out of
pocket’ payments for prevention-orientated services delivered by AHPs and LMPs.
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Current funding models have made AHP services, such as private provider dietetics, too
expensive for many people in the community (Pearce-Brown et al. 2011). LMP providers
reported difficulties in keeping their costs affordable, particularly for their lower income users
(Volker et al. 2015).
Cost is only one element of the value equation, being relative to the health outcomes achieved
from the activity (Porter 2010). Many participants in the study considered CVD prevention
was ‘hard work’ for both practitioners and patients, often leading to little health outcome. The
use of the Normalisation Process Theory to examine the intervention process revealed the
range of new work to be undertaken by all stakeholder groups, across social and
organisational aspects, to implement HeartLink (Volker et al. 2017). The study outcomes
indicate that it is likely that the ‘burden of treatment’ for patients engaging in CVD
prevention may have been underestimated (May et al. 2014). While attempts were made to
support the patients to participate in HeartLink, and to provide an easy and streamlined
experience, there remained considerable work of ‘patient-hood’ in order to participate in the
intervention. This included updating their lipid levels, making appointments and attending a
GP appointment when not feeling unwell. There is a need for greater acknowledgement of the
work required to undertake these activities and greater consideration when designing models
of care of how this work will impact in engagement in CVD prevention.
This finding supports the need to build the outcome component of the value proposition for
CVD prevention, and the perception of required actions as a worthwhile activity. Consumers
can be reluctant about services that may be needed, but not necessarily wanted (Berry &
Bendapudi 2007). This is a likely scenario for CVAR assessment and management, given its
relatively recent introduction into Australia and the fact that people generally do not feel
unwell, even when at high CVAR. Therefore, improving consumer involvement is vital if
they are to be value ‘co-creators’ in health care (Janamian et al. 2016). The importance of
consumer involvement and building consumer capacity to participate in system change was
reflected in the doctoral study model with the patient at the centre of the model and the
inclusion of specific patient-focused strategies for each CCM component.

144

The application of value co-creation in health care involves a paradigm shift across the entire
system (Batalden et al. 2015). It is not only patients who need to better value CVD
prevention. These activities need to be a higher priority for practitioners. In the doctoral
study, for many general practice staff prevention-orientated work was not considered to be as
important as treatment-orientated services (Volker et al. 2017). Additionally, many GPs are
not convinced of the merit of the CVAR approach (Bonner et al. 2014). The communitybased providers reported a lack of GP interest in the lifestyle modification services they
deliver (Volker et al. 2015). A lack of professional interest in prevention and health
promotion activities has been identified as a barrier to GP participation in preventionorientated care, including the provision of guidelines-based care for CVD risk (Harris et al.
2013, Rubio-Valera et al. 2014). As was discussed in Chapter 7, improving the everyday
practitioner experience of CVD prevention to create a more positive view of prevention is
fundamental to improving the value proposition of these activities. The introduction of a
practice-based health coaching service in HeartLink made health behaviour change support
more accessible and visible. The doctoral study demonstrated that these services can be well
accepted by all stakeholders and improve the consumer and practitioner experience of
prevention activities (Wolever et al. 2011).
Central to developing these high value services that meet the needs of all stakeholders is to
collect high-quality data and share information to inform service planning (Janamian et al.
2016). The next section addresses this need for the development of local health intelligence to
inform CVD prevention service development.
8.2 Better local health intelligence.
The importance of well-developed information systems to addressing chronic disease in PHC
is well established and is a core component of the original CCM (Wagner et al. 2001).
Systematic risk factor data collection to allow CVAR calculation is a key element of
evidence-based CVD prevention (Peiris et al. 2015). In the doctoral study, a CVAR score
could be calculated for only a small number of eligible patients (16.4%). The capacity to
identify people most at risk for CVD is important, as it is this group that has been shown to
benefit most from CVD risk reduction interventions (Gidlow et al. 2014, Artac et al. 2013).
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A more targeted response, focused on those with a higher risk, avoids the inefficiencies of
providing health checks to the general population, and ineffectiveness and expense of
providing interventions to those at low risk (Nelson & Doust 2013, Dalton et al. 2014).
Beyond the need for improved CVD related clinical data capture in general practice is the
need to share data from across health and community-based sectors (Karwalajtys &
Kaczorowski 2010). Merging community and health services data provides a more detailed
picture of health needs at a local level, allowing measurement of community-level
associations (Roth et al. 2016). Sharing this information with the community and
demonstrating the contribution to addressing local need is important for establishing the
‘social licence’ to use patient data for population health purposes (Kukafka et al. 2007, Carter
et al. 2015). Information sharing between stakeholders could provide practical support by
leveraging existing community resources to improve service delivery and service viability.
One example from the doctoral study was the LMP provider identifying the high cost of
venue hire as a major barrier to service delivery, particularly for lower cost programs. An idea
was generated out of the study that government or privately-owned venues with vacant space
during each day could log the availability on an online system that flags the empty spaces to
eligible providers. This could rapidly scale up the provision of affordable LMPs in the
community.
The potential benefits to population health and service integration of improved data capture
and quality and shared information across the PHC systems are compelling. However, as the
doctoral study showed, achieving buy in from practitioners, particularly GPs, will be
challenging. When the HeartLink intervention was first promoted to all eligible general
practices in the Australian Capital Territory, there were no practices interested in
participating. While six practices did eventually agree to participate, there was varied interest
and engagement by individual staff across the practices. As one of the Lifestyle Advisors put
it, ‘there was no real curiosity factor about how things are going’. Salmon and colleagues
(2007) found GPs in their study felt little intrinsic, clinical or professional value in
participating in research and suggested that payment for participation would be a way to
increase the perceived value of these activities. Paying GPs to engage in the data quality
improvement activities required for a population approach in PHC is called for by doctor
groups (AMA 2017).
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Given the low level of CVD risk factor data capture found in this study, and others (Turner et
al. 2017), it is likely that additional resources will be needed to scale up the data collection
and data sharing processes that underpin improved local health intelligence. Any additional
resources need to be carefully targeted and informed by a good understanding of the types of
work that need to be done to improve clinical information systems. For example, the doctoral
study found that practice managers and administration staff were a critical workforce for
improving clinical information systems. Initiatives that only focus only on GP incentives may
miss opportunities for more accelerated change. Providing professional development to
improve data management and analysis skills of the non-clinical staff could be a low cost, but
high return, investment (Volker et al. 2017).
Most PHC data in Australia remain within the organisations where they are generated, the so
called ‘walled garden’, and not shared with other providers, users and even policy makers or
funders (AIHW 2014). However, recent policy changes to the implementation of My Health
records, to an ‘opt out’ rather than ‘opt in system’, are likely to increase the number of shared
records (DOHA 2017). While increasing number of practitioners having access to common
data platforms has the potential to improve care co-ordination and integration of services
across the system, the willingness to actively use this information to re-design care around
patient needs requires relationships and trust between all stakeholders (Platt & Kardia 2015).
The need for high quality relationships at all levels of the PHC systems in order to achieve
improved CVD prevention outcomes is a key theme across the doctoral study (Volker et al.
2015, Volker et al. 2017).
8.3 Enhanced relationships between all stakeholders
From a complexity perspective, human agency, the work of individual agents and the
interactions between them are key elements of adaptive change and evolution within a
complex system (Marchal et al. 2014). Anderson (2001) cautioned public health practitioners
not to over emphasise structure at the expense of agencies. HeartLink introduced
opportunities for patients to engage in new types of relationships with general practice staff.
Enhancing the practice nurse role to provide health behaviour change support provided a
platform for different discussions less focused on procedures, and more on improving health
(Volker et al. 2017).
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The introduction of a health coaching service provided a ‘high touch’ service, with more
frequent contact and a focus on developing the personal connection between patient and
provider. These types of relationships between patients and providers, mediated by trust and
continuity, have been identified as a key element of prevention related engagement with
general practice (Mazza et al. 2011). While the GP-patient relationship will always be central
in the current general practice model, the doctoral study demonstrated alternative ways to
build the social network within a practice, which could help to improve uptake of, and
adherence to, CVD prevention activities.
Poor quality relationships between GPs and community-based providers were identified as a
key barrier to a CVD prevention-orientated system in the doctoral study (Volker et al. 2015).
The influence of traditional hierarchies on linkages between general practices and other
providers has been shown to impact the quality of relationships (McDonald et al. 2012,
Gaboury et al. 2009). Low quality, or non-existent, connections particularly between AHP
and GPs, has been recognised as a barrier to integrated and comprehensive PHC (Cant &
Aroni 2007, Middlebrook & Mackenzie 2012).
A review of reforms to create or enhance teamwork in PHC in Australia, Canada and the US
found that underpinning these barriers are entrenched role boundaries and power structures
(Harris et al. 2016). In the private health sector, with many independent practitioners,
effective teamwork and genuine inter-professional practice are challenging. There are high
levels of autonomy and a lack of prescribed team structures that exist in a government health
service when practitioners may have trained (e.g. in a hospital or community health centre).
The trend of co-location, where independent or contracted practitioners work in the same
physical location, was reported by a number of AHPs in the study. The benefit of co-location
for AHPs in improving relationships between themselves and GPs attracted mixed views.
Some participants noted a positive effect on referrals but not on the quality of the
interdisciplinary relationships. Others supported the view that co-location in reality is just
‘renting a room’, with contracted AHPs not considered a member of the practice team (Harris
et al. 2016).
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HeartLink introduced a novel health coaching workforce (Lifestyle Advisors) to general
practice. This was a new practitioner group, with few professional relationships with other
PHC providers. The Lifestyle Advisors reported that many GPs and PNs lacked an
understanding of their role and, for some, there was not much interest in learning more about
it. As one LA said, ‘The staff really weren't interested, but they were on board because they
had to be’. Liddy found PHC practitioners need to develop a good understanding of the role
of health coaches to support referral and ensure the best use of these new services (Liddy et
al. 2014).
Improving health professional and patient understanding of the potential contribution of
health coaches, enhancing the credibility of this role and improving relationships with other
providers are needed for the potential contribution of this workforce to be realised. GPs were
not considered to be a partner, or ally, by many of the community based AHP and LMP
providers. Rather they were considered as a powerful group mostly disinterested in their role
or service (Volker et al. 2015). The fee for service payment systems for GPs and ‘for profit’
nature of the general practice sector combined to establish competition between general
practices and other potential providers of services (Volker et al. 2017). This competition
provides an additional barrier to building relationships and more integrated services with one
GP saying, ‘GPs are terrified that somebody is going to take all their patients, even though
their books are closed’.
Most of the LMP and AHP providers participating in the doctoral study were working in
isolation, with limited networks between themselves (Volker et al. 2015). On the other hand,
these providers often had very strong relationships with the individual participants of their
programs (Volker et al. 2015). AHP and LMP providers could benefit from developing higher
quality relationships between themselves. Increasing these linkages would also allow existing
patients of each provider to connect with an expanded health provider network. The denser
the connections between stakeholders, at all levels in a CAS, the more likely the system will
change in a positive direction as these connections leverage system performance (Lanham et
al. 2009).
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To bring a range of diverse stakeholders across PHC closer together there is a need to develop
a common understanding of what the group want to achieve and agreement on how to work
towards this shared vision (Tsasis et al. 2012). Bringing professional and consumer groups
together and developing the trust needed for successful collaboration, particularly in a
predominantly commercial environment, will take time (Edgren & Barnard 2012). Research
into the implementation of the Patient Centred Medical Home model in the United Kingdom
and United States has found that creating integrated, multidisciplinary services, not only takes
time, but also money and the need for people to learn to work creatively, and collaboratively,
across organisational boundaries (Sinaiko et al. 2017, Kumpunen 2017). Plsek and Wilson
(2001) suggested that improving connections within a complex adaptive system was likely to
be more effective if the ‘natural attractors’ in a system were recognised and supported (i.e. the
values or behaviours that people or organizations are drawn towards) rather than trying to
enforce connections with formal structures. A practical way to nurture these new types of
‘cross organsational’ networks could be via the Communities of Practice (CoP) model, a wellrecognised framework for building new networks within existing systems. Lave and Wenger
(1991) first described CoPs as a group of people who have common goals and a shared way
of talking and doing things in a horizontal rather than vertical structure. CoPs deliver
horizontal accountability (Wenger & Wenger-Trayner 2015), provide a platform to share
ideas and encourage action on community building efforts (Taplin et al. 2008) and the
implementation of evidence-based practice (Ranmuthugal et al. 2011).
Another important relationship for HeartLink was the collaboration with a university partner.
The university contributors provided expert support for study design, data collection and data
analysis. Leveraging this type of research support is a win-win for all stakeholders. The
community benefits with access to expertise and resources and universities benefit by
enhancing their reputation as an ‘engaged’ institution in a competitive high education market
(Smith et al. 2013). University collaborations can also offer an additional research workforce
with strategic mobilisation of university students seeking ‘work integrated learning’ and
research skills providing additional capacity which can address some of the barriers to
translational research activity in busy private sector environments.
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8.4 A PHC workforce that has the skills to leverage added value to the system.
To improve CVD prevention outcomes, there needs to be a workforce that can participate
confidently and effectively in CVD prevention activities and be able to lead the system
transformation towards more prevention-orientated behaviour. In the doctoral study, most
practitioner groups felt they needed more knowledge about the content of the CVD prevention
guidelines and more skills to realign existing services to deliver guideline-informed care.
As discussed in Chapter 6, a systematic failure to adopt a CVAR approach to CVD prevention
was found in the study (Volker et al. 2017). The practical elements of poor software
integration, and busy work environments, were reported as a major barrier to a CVAR
approach (Volker et al. 2016). These findings are consistent with other studies where issues
related to redesigning workflow (particularly in practices with high staff turnover), missing
data, incorrect data and key data (such as blood pressure measurements) being stored in open
text notes, were also found (Bayley et al. 2013, Peiris et al. 2015). It was likely, although not
reported, that there was resistance by GPs participating in HeartLink to the entire concept of
adopting a CVAR approach to CVD prevention (Jansen et al. 2014).
Well-functioning clinical informatics is fundamental to improved CVD prevention. Improved
clinical information systems require a range of specific knowledge and skills. In the doctoral
study the Practice Manager workforce was identified as the group well placed to be trained to
provide greater leadership in this area (Volker et al. 2016). Information system stewardship
by this group is a natural extension of this group’s current scope of practice and consistent
with the aspirations for a more professionalised practice managers workforce (APMA 2015).
These functions are analogous to emerging ‘practice coaching’ or ‘practice facilitation’ with
generic skills in organisational change, but content expertise in PHC improvement (Grumbach
et al. 2012). Practice coach competencies are already established and would provide a useful
framework for developing professional development initiatives for Practice Managers and
their administrative staff (Grumbach et al. 2012).
A core aim of the HeartLink intervention was to enhance the capacity of general practice to
deliver health behaviour change. PNs have been identified as having a key role in supporting
lifestyle modification activities in Australian general practice (Schutze et al. 2012).
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The doctoral study confirmed that PNs are interested in expanding their role to undertake
more CVD prevention work, but many felt they needed to improve their knowledge and skills
in health behaviour change and provide more opportunities to apply their skills into everyday
practice (Volker et al. 2017).
A novel aspect of the HeartLink intervention was the introduction of a specialist health
behaviour change workforce into general practice. The role of health coaches, particularly in
the mainstream health sector, is an evolving one. The development of formal competencies to
improve the quality and consistency of these roles is still in its early stages (Wolever et al.
2016). The study provided some insights about the emerging role in contemporary general
practice. Unfortunately, because of the small numbers of participants, there was a limitation to
measuring some outcomes of the health coaching intervention. Participants valued the health
coaching service and all reported that they had made positive changes to their health
behaviours as described in Chapter 6. Practice staff welcomed the additional service for their
patients and were positive about the service being provided on site at their practice (Volker et
al. 2016). The Lifestyle Advisors felt the new health coaching role aligned well with their
previous experience, providing opportunities for them to extend their scope of practice and
become a more legitimate participant in the mainstream health system. As one Lifestyle
Advisor said, ‘they had more confidence in what we do because we were actually in the
medical centre’.
Wolever and colleagues (2016) noted that emerging professions, such as health coaches, start
with pioneers who develop and test a new set of competencies and establish applications of
this work in different contexts. In Australia, the health coaching workforce is not yet well
defined, or recognised, and thus faces numerous barriers when trying to integrate its services
with mainstream health service providers. For example, in HeartLink the Lifestyle Advisors
were fitness leaders, and were not considered to be Primary Care Clinicians by the (then)
Medicare Local. This prevented membership of the Medical Local, restricting access to
professional development and other opportunities available to meet and network with other
PHC providers. While the health coaching role mostly remains on the periphery of the
mainstream health system, moves towards outcome-based funding models and an increasing
focus on consumer experience in healthcare, should bring a significant growth in the health
coaching industry (May & Russell 2013, Main & Slywotsky 2014).
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These changes to the funding environment and consumer expectations could provide an
opportunity for health coaching to be better integrated into new models of care that better
meet consumer demands, disrupting the status quo by competing with traditional approaches
to patient care.
The knowledge and skills to deliver the clinical and behavioural care elements of CVD
prevention were not the only areas of practice identified in the study as requiring additional or
enhanced professional competencies. The need for entrepreneurial and business skills to
develop new and more viable services models was an area that emerged from the study. The
poor financial viability of CVD prevention activities was noted by all practitioner groups.
General practice staff reported being overcapacity with the demand for treatment services
which dominated their time. These services were considered more lucrative, so they felt
unable to play a more active role in CVD prevention. On the other hand, most AHPs and
LMPs reported working well under their capacity, in businesses that were not financially
viable. For example, dietitians were identified as a key CVD prevention workforce in the
exploratory phase of the study, yet practice staff reported that they generally do not refer to
private dietetic services given the high ‘out of pocket’ costs. A 2013 study found two thirds of
private practice dietitians earned less than $60,000 a year (Ball et al. 2013). For comparison,
the average weekly earnings of adults in Australia was $78,832 in 2016 (ABS 2017). Not
surprisingly, the dietetic workforce has the highest attrition of all health professions. The
proportion of dietitians in Australia working as a dietitian after graduation is less than 45%
with a mean of expected years of service of only 14.9 years (compared to speech pathologists
at 30.3 years) (Segal et al. 2016). Failure to secure private sector business success was
identified as a key factor in the high attrition (Segal et al. 2016). This situation presents a
large opportunity cost, and a poor return on investment, for government, the community and
the practitioners themselves.
The need for PHC practitioners to develop greater business acumen was pre-empted when
Glasgow and colleagues (2001) first proposed a role for the CCM in prevention, highlighting
the need for a greater focus on the development of new business models owing to limited
government reimbursement. Practitioners need new skills related to developing and growing
more viable, and sustainable, businesses (Hernández et al. 2014).
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Business models from the sharing economy, and social enterprise movements, may provide
useful direction on how to grow, and sustain, new PHC service delivery models. For example,
the co-operative model which is an emerging PHC, where patients join as members of the
non-profit service, is an emerging social enterprise approach (Co-operative Development
Services 2014). Co-operative models for general practice are in the early stages of
development in Australia. While current PHC policy focuses on the needs of the ‘for profit’
sector new business models which include co-operatives, are worthy of further examination.
Creating a PHC workforce who can develop and practise these professional competencies will
require support from a range of groups. Universities will need to develop new curricula,
working with new colleagues to develop interdisciplinary programs and develop partnerships
with new sectors to offer work-integrated learning opportunities that better align with
emerging work environments. Professional associations will need to support their members to
expand and deepen these new skill sets rather than restrict practice to ensure the ongoing
relevance, and competiveness in the market, of their professions. The risk of established
professions being slow to adopt the new scope of practices is that other groups may start to
envelope their traditional roles and scope. This task may become more urgent if third party
payers start purchasing prevention-related services from ‘non-traditional’ providers, such as
health coaches (Australian Healthcare and Hospital Association 2014).
Most PHC practitioners participating in the study, while noting their need for further
knowledge and skills, agreed that the largest barrier to them delivering high quality, and
sustainable, CVD prevention services was the current policy and funding environment. A
recent government inquiry into Chronic Disease Prevention and Management in Primary
Health, noted that the ‘desire to improve the system was the overwhelming message received’
(Commonwealth of Australia 2016). While there is great ‘desire’, this has failed to translate to
greater action in prevention. In response to ongoing criticisms of government on continued
lack of progress in support for public health, Nicola Roxon (who was a Health Minister for
Australia), said, “It can be easier to criticise a government for not acting on your issues than
to ask whether you’ve done all you can to help them take that decision. From the perspective
of a former minister, I want to urge researchers, advocates and clinicians to assess whether
they have done all they can to create a fertile environment to encourage government
leadership. When they do, governments will provide leadership” (Roxon 2017).
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8.5 A more supportive policy and funding environment.
The need to creating a more fertile environment for a more supportive policy and funding
environment for CVD prevention in PHC was a major finding of the study. A major limitation
of the current policy settings for CVD prevention in PHC is not considered through a systems
lens. Applying a complex adaptive system framework to policy and funding would be bottom
up and emergent, away from the top-down approaches (Martin & Strurmberg 2012). With this
approach, the focus would move to modifying contextual factors, increasing system capacity
and offering flexibility to best leverage the system (Edgren 2008). Begun and colleagues,
(2003, p 286) argued that a failure to create better integrated, system-oriented, healthcare was
the result of ‘overstructuration and over-control in uncertain and dynamic environments’.
Failure to consider health policy through a systems lens has a range of negative consequences
(Swanson et al. 2012). One consequence proposed by Swanson and colleagues (2012) with
particular relevance to the doctoral study findings, is the potential to erode the capacity of
those who are ‘left out’ when a planned and linear approach to policy and planning is taken.
This was consistent with the experience of the many of the LMP providers and AHPs in the
study (Volker et al. 2015). When policy is designed around narrow goals and indicators,
Swanson and colleagues (2012) found that the focus for those working in the system is to
work strictly within these limits and this in turn encourages participants to ‘game the system’
for individual gain, without consideration of the outcomes of the system as a whole. The nonGP participants in the doctoral study felt that general practice service delivery models mostly
aim to maximise GP incomes, with less consideration to the impact of the service model on
the viability other health and community services, or on population health outcomes (Volker
et al. 2015, Volker et al. 2017).
Changing existing policy norms will be difficult, with powerful lobby groups supporting a
status quo. For example, the Australia Medical Association opposed most recent attempts for
PHC reform and engaged in turf protection against other health profession attempting to
expand their scope of practice (Russell 2015). Working from a shared vision of a health
system that better meets the needs of the community, local level actors could more effectively
influence change.
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PHC policy may be developed at the national or state level, it is implemented at the local
level, delivered by a complex network of actors (Crammond & Cary 2016). This situation
provides opportunities to influence outcomes by all actors at any level, including users
(patients), if the focus moves to changing existing policy narratives, from the ‘bottom up’.
Lipsky’s referred to on the ground providers as ‘street level bureaucrats’ (Lipsky 2010). He
suggested that those who deliver, or implement, policy are already actively shaping how
policy is implemented at the local level. This is consistent with a CAS perspective where
independent agents and their interactions are drivers of system behaviour (Gilson et al. 2014).
They become ‘activists for change’ as a way of creating a shift in power dynamics (Alvaro et
al. 2011). The complexity-informed CCM model developed to communicate the findings of
the doctoral study (Chapter 7) presents a view that increased prevention-orientated system
behaviour will over time influence the broader social and political environment. This
changing environment, one that demands a health system that helps keep people well, will
provide the ‘fertile ground’ for supportive policy and funding settings for CVD prevention in
PHC.
8.6 Areas for future research
The exploratory nature of the research design, and the breadth and depth provided by the
systems approach, generated many research findings. As such, the research has also generated
many new questions worthy of further examination. As highlighted by the doctoral study, the
best outcomes for CVD prevention in PHC will be achieved by future research that takes a
system level perspective, rather than focusing on just this one element. What is needed is
research that works with patients, and the broader community, to co-design and test new
strategies that improve engagement with CVD prevention activities. The role of health
coaches in general practice is an area worthy of further examination, in particular, the
potential expanded role of the large fitness leader workforce to undertake this work. Another
area of potential research interest is the emerging population health role of practice managers,
with further examination of the most effective way to build the capacity of this workforce to
support prevention-orientated PHC. Considering the importance of financial models to the
work of CVD prevention and the likely increase in demand for these types of activities as the
burden of chronic disease in Australia continues to grow.
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Future research should be undertaken to determine the cost benefit of CVD prevention
services delivered by AHP and LMP providers, including analysis of the impact of a
continued lack of investment in these workforces. Future implementation studies should trial
not only new models of care, but also new business models and funding mechanisms to
provide greater knowledge about sustainable service models and the evolving role of
government and the market in this area of healthcare. All of these areas for future research
areas are consistent with the high-level policy aspirations of the current reform agenda for the
PHC sector in Australia. In particular the development of Primary Health Networks and the
Australian version of the ‘health care home’. A greater focus on these research priorities,
particularly if viewed and acted upon through a complexity lens, could assist in moving these
aspirations towards reality.
8.7 Strengths and limitations of this doctoral study
Consistent with the nature of exploratory research, this doctoral study has identified many
more questions that need to be answered. It has also produced unique and useful data sets that
provide some directions for improving CVD prevention behaviour in PHC. As with all
research studies there were limitations, and these have to be acknowledged. Case study
approaches have often been criticized for their lack of generalizability and rigour. A sound
research design has been developed that followed a logical process and published
methodological approaches. The multiple sources of data and the addition of the preexperimental component added rigour by allowing cross-validation to support the
interpretation of the study findings. In complexity-informed case study research, Anderson
encourages the researcher to shift ‘foreground and background’ multiple times during a
research study (Anderson et al. 2005). Practising such a shift enabled the doctoral student to
examine case study elements with greater reflexivity.
The HeartLink intervention itself had limitations including the ‘opt in’ aspect of practice
sampling and the fact that the intervention occurred in one relatively small city of
approximately 400,000 people. The focus groups from the community-based sector had
limitations associated with this methodology. The views and attitudes of participants may not
reflect those of similar practitioners elsewhere. However, the aim of the approach was to gain
an in-depth understanding of the issues rather than trying to achieve generalizability.
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Focus group discussions allow multiple perspectives to be voiced and participants may feel
encouraged to share their experiences in a homogenous group (Smith 2008). The focus group
method has its limitations in uncovering all possible viewpoints (Stewart et al. 2007). As with
all ethical research, all interviews and focus groups relied on voluntary participation (Hennick
2014) and this is not something all potential participants necessarily feel comfortable with.
This self-selection involves the risk that not all unique viewpoints and insights into the
research question are revealed. In the focus groups views are shared. Potential participants
who may have been apprehensive about participating as business ‘competitors’ were in the
groups and they may not have wanted to share their personal experiences. As such, the
findings of this thesis must be interpreted cautiously.
The doctoral student would have preferred to conduct all patient interviews face to face for
consistency. However, many of the patients opted for phone interviews for their convenience.
The same protocol was used for the interviews regardless of administration method. There is
no evidence that phone interviews are not as high quality as the face to face interviews
(Novick 2008). An important feature of this study that must not be overlooked was the fact
that one of the stakeholder groups interviewed was doctors (GPs). The position that doctors
hold in Australian society would lead them to be considered an ‘elite informant’ interviewee.
Elite informants are considered to have professional influence within a hierarchy, or in
relative terms to the researcher herself (Harvey 2011). This power position risks the quality of
the data, given the privilege of the GPs compared to the researcher and the other stakeholders.
GPs currently have more power than any other group to enact change to improve CVD
prevention in PHC but, as was noted many times in the study, they have limited incentive to
change from the status quo (Battilana 2006).
GPs are less likely to pursue change or promote innovation in relation to CVD prevention
because the current model works in their favour. Thus, the information they chose to share in
focus group interviews may have been constrained (Hardy & Maguire, 2008). Interviews with
practice staff were very difficult to arrange. While it may have increased participation and
facility to interview the practice staff on the phone, evidence suggests that phone interviews
may lead to less detailed and poorer quality responses (Sturges & Hanrahan 2004).
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Obtaining face to face interviews, particularly with GPs, required a great deal of time waiting
in practice reception areas but enabled the doctoral student to orientate the doctors to the
research (rather than relying on them to read an information sheet or other material) and
demonstrated a level of commitment to gaining their opinion on the part of the doctoral
student. In this study, questions related to the implications of their approach to practice related
to financial and patient outcomes were potentially sensitive. This sensitivity was likely to
have been heightened at the time of the study given the then government had just announced a
new Medicare co-payment, with many GPs reporting their concern about General Practice
remuneration arrangements and their business viability (Gratten 2015). A challenge with elite
interviews is the potential for the researcher to ‘skirt around’ direct or sensitive questions with
influential subjects (Harvey 2011). Being mindful of all of these issues, the researcher
engaged in a professional way with interviewees, reinforced in the interview that their
contribution was highly valued, using confident body language all of which was designed to
help build a level of mutual respect and more successful interviews (Holt 2010). Finally,
given the case study is limited to the Australian PHC context, not all findings will be relevant
in other health systems. However, given that many of the findings of the study are consistent
with global challenges faced in progressing the chronic disease prevention agenda, many of
the findings will resonate with, and have relevance for, those working in PHC across the
world.
8.8 Researcher as instrument
The role of the researcher in influencing the research process itself, or ‘researcher-asinstrument, is important to examine in any doctoral study. The background, values and role of
the researcher influence how the researcher relates to the subject matter and people studied
(Kayrooz & Trevitt 2005). While the pragmatic philosophical grounding for the doctoral
study has been introduced, Greene and Hall (2010) suggest that social inquiry is framed not
only by such philosophical assumptions, but also by disciplinary perspectives, substantive
theories, experience, values, and beliefs. Onwuegbuzie (2012) proposed that having
awareness of your ‘mental model’ allows for a more comprehensive framing to approach
social research. My ‘mental model’ when approaching this doctoral research was informed by
a wide range of factors as introduced in the preface of this thesis, including my background in
healthcare and my involvement in the development and implementation of the intervention.
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Critical self-reflection is an important component of any research and, for a novice researcher,
was particularly important. Boden, Kenway & Epstein (2005, p 70) point out that
inexperienced researchers are often not made aware of the ‘muddle, confusion, mistakes,
obstacles, and errors’. The use of ongoing reflection can make the untidiness of the research
process more visible to the researcher and develop more integrated study outcomes rather
than present a discourse of the research as a neat and linear process (Ortlipp 2008). I used
reflective journaling throughout the study to facilitate this critical reflection. Ortlipp (2008)
summarised the importance of reflective journals in making experiences, thoughts and
feelings about the research process more visible. The writing process of this thesis also
provided an opportunity to test ideas and integrate my thinking as the study evolved. The
process of writing encouraged creativity and connections to be made between and across the
study findings, helping me to think as system (Jasper 2005).
8.9 Conclusion
‘The world is brimming with indeterminacy, pregnant with possibilities, waiting to be
completed and operationalised’ (Shalin, 1986, p. 10).
This final chapter provided the key findings from across the doctoral study and proposes a
range of strategies towards a PHC sector that can better undertake comprehensive CVD
prevention. Early in this thesis, the size of the burden of CVD in Australia was described
(Beaglehole et al. 2011) and the enormity of the challenge and global lack of progress in
reorienting health systems towards prevention was outlined (Ziglio et al. 2011). Previously
‘sound’ economic arguments for a greater focus on chronic disease prevention in PHC are
becoming increasingly compelling, as health system expenditure related to chronic diseases,
in particular CVD, continue to rise in Australia (AIHW 2014).
The HeartLink intervention was a small-scale study that provided an opportunity to examine
in depth the implementation of a complex intervention in a real-world setting. The mixed
methods approach, collecting quantitative and qualitative data, was used to provide a
comprehensive understanding of the intervention implementation and outcomes.
Quantitative data confirmed the limited CVD risk factor data capture in general practice, a
fundamental impediment to a CVAR approach.
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The qualitative data explored the work of general practice required to undertake a system
approach to CVD prevention and the context of the intervention. The views of communitybased AHPs and Lifestyle Modification Providers provided valuable perspectives, not often
captured in the broader health system debates (Phillips 2015). These findings were integrated
to provide a ‘whole of system’ perspective using a case study approach. Using a case study
encouraged whole-of-system thinking and provided a robust way to integrate study findings.
The ECCM (and its CCM elements) proved a useful framework for the development of a
comprehensive intervention and the CAS lens introduced new thinking on how to better
leverage existing capacity and improve the value proposition for CVD prevention. This
doctoral study contributes a range of new ideas and perspectives to reinvigorate discussion
and debate in an area that has proven highly resistant to change. The complexity-enhanced
CCM model developed from the findings of the doctoral study provides a new, yet familiar,
framework that can unite practitioners and patients in designing new solutions to improve
CVD prevention in PHC.
The study reinforced the many challenges of re-orientating health systems towards prevention
that others have described (Ziglio et al. 2011). These challenges, particularly the policy and
funding impediments, are significant, with powerful interests invested in the maintenance of
the status quo (Russell 2015). The doctoral study highlights many opportunities to introduce
disruption to the existing PHC system, to better utilise existing capacity to drive system
transformation. The short to medium term implications of not leveraging this existing
capacity and of resisting new funding models are continuation of the large ‘evidence to
practice’ gap and continued threat to the viability of existing community-based AHP and
LMP provider services.
The longer-term impacts of this failure are likely to be increased spending on the more
expensive elements of the health system, increasing morbidity and mortality from CVD and
the reduced viability of some professions. Consistent with the pragmatic worldview of the
doctoral study, the outcomes are not an end point, rather a contribution to knowledge creation
and the ongoing process of transformation of healthcare in Australia.
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This appendix has been removed due to copyright restrictions.
This appendix is available as:
Volker, N., Clancy, T., Cochrane, T. & Davey, R. (2014). HeartLink Final Report. Canberra:
Centre for Research & Action in Public Health, University of Canberra.
Links to this chapter:
Print

https://library.canberra.edu.au/discovery/fulldisplay?docid=alma991004
742469803996&context=L&vid=61ARL_CNB:61ARL_CNB&lang=en

Summary
HeartLink aimed to improve outcomes for patients identified as having a high risk of developing
cardiovascular disease (CVD) and those patients with existing CVD. HeartLink was a
collaboration between ACT Medicare Local (ACTML), the University of Canberra and the Heart
Foundation ACT and was funded by the ACT Health Directorate. The project took a
comprehensive approach to the prevention and management of cardiovascular disease through
systematic absolute risk identification and co-ordinated management of patients.
The HeartLink project collected a range of data which informed the development of consistent,
comprehensive and effective approaches to prevention and management of chronic disease
(using CVD as a case study) in primary health care in the Australian Capital Territory (ACT).
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HeartLink participant satisfaction survey

Questions
1 Since joining the HeartLink program my understanding about my heart attack and stroke risk is
(please circle best response):
Worse

somewhat worse

about the same

somewhat better

better

Comments

2 My Lifestyle Advisor helps me to set specific goals to reduce my risk of heart attack or stroke
(please circle best response):
Strongly agree

agree

neither agree or disagree

disagree

strongly disagree

Comments

3 My Lifestyle Advisor has helped me to identify activities that I can do to reduce my risk of heart
attack or stroke (please circle best response):
Strongly agree

agree

neither agree or disagree

disagree

strongly disagree

Comments

4 My motivation to make lifestyle changes to reduce my risk of heart attack or stroke since joining
the HeartLink program (circle the number of the scale where you fit right now)
No change in my motivation

Now very unmotivated -5

-4 -3

-2

-1

0

1

2

3

4

5 Now very motivated

Comments
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5 My confidence that I can make the lifestyle changes I want to make to reduce my risk of heart
attack or stroke since joining the HeartLink program has:
No change in my confidence

Now not confident -5

-4 -3

-2

-1

0

1

2

3

4

5 Now very confident

Comments

6 I have made positive changes to my lifestyle to reduce my risk of health attack and stroke since
joining the HeartLink program.(please circle best response):
Strongly agree

agree

neither agree or disagree

disagree

strongly disagree

Comments

7. I prefer to consult with my Lifestyle Advisor (please circle only one)
Face to face at my GP practice
A combination of face to face at my GP practice and by phone
Only by phone
Face to face at a community centre (not my GP practice)

8 How satisfied are you with the Lifestyle Advisor service (please circle best response):
Very satisfied

satisfied

neither satisfied or unsatisfied

no satisfied

very unsatisfied

Comments

9 I would recommend the Lifestyle Advisor service to other people (please circle best response):
Strongly agree

agree

neither agree or disagree

disagree

strongly disagree

Comments

10. Any other comments
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PARTICIPANT QUESTIONNAIRE
The purposes of this questionnaire are to collect a range of information about your health
and wellbeing. There are no right and wrong answers, just answer each question the
best you can. When you complete the survey please place it in the envelope provided
and give it to your Lifestyle Advisor at your first visit.
You will be given another one of these questionnaires again in 12 months time. This will
help us to find out if Heartlink has been a good program and has helped people to improve
their health. The questionnaire is completely confidential, the researchers will not know
your name or be able to identify you.

SECTION 1
The next few questions are about any physical activity that you may have done in the last
week.
1. In the last week, how many times have you walked continuously, for at least 10 minutes,
for recreation, exercise or to get to or from places?
Times
2. What do you estimate was the total time that you spent walking in this way in the last
week?
Please answer as hours and/or minutes.
Minutes

Hours

3. In the last week, how many times did you do any vigorous gardening or heavy work
around the yard or house, which made you breathe harder or puff and pant?
Times
4. What do you estimate was the total time that you spent doing vigorous gardening or
heavy work around the yard or house in the last week?
Please answer in hours and/or minutes.
Minutes

Hours
325

Appendix 12

For the next questions exclude household chores, gardening or yard work:
5. In the last week, how many times did you do any vigorous physical activity which made
you breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis).
Times
6. What do you estimate was the total time that you spent doing this vigorous physical activity
in the last week?
Please answer in hours and/or minutes.
Minutes

Hours

7. In the last week, how many times did you do any other more moderate physical activities
that you have not already mentioned? (e.g. gentle swimming, social tennis, golf)
Times
8. What do you estimate was the total time that you spent doing these activities in the last
week? Please answer in hours and/or minutes.
Hours

Minutes

To what extent do you agree or disagree with the following statements about physical
activity and health? (Place a tick in one circle)
9. a) Taking the stairs or generally being more active for at least 30 minutes each day is
enough to improve your health.
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

b) Half an hour of brisk walking on most days is enough to improve your health
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

c) To improve your health it is essential for you to do vigorous exercise for at least
20 minutes each time, three times a week.
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Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

d) Exercise doesn’t have to be done all at one time – blocks of 10 minutes are ok.
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

e) Moderate exercise that increases your heart rate slightly can improve your health.
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

10. I enjoy doing physical activity or exercise.
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

SECTION 2
This next section asks about how many serves of fruits and vegetables you usually eat.

1. How many serves of vegetables do you usually eat each day? ( a serve is ½ cup of cooked
vegetables or 1 cup of salad)
Number of serves
2. How many serves of fruit do you usually eat each day? (a serve is 1 medium piece fruit or
2 small pieces of fruit or 1 cup of diced pieces)
Number of serves
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SECTION 3
This next section asked you about your general health. For each of the following
questions, please select one option that best describes your answer. (Place a tick in one
circle).
1. In general, would you say your health is:
Excellent

Very Good

Good

Fair

Poor

2. The following questions are about activities you might do during a typical day. Does your health
now limit you these activities? If so, how much?
a. Moderate activities such as moving a table, pushing a vacuum cleaner, bowling or playing
golf.
Yes
limited
a lot

Yes
limited a
little

No not
limited at
all

b. Climbing several flights of stairs.
Yes
limited
a lot

Yes limited
a little

No not
limited at
all

3. During the past 4 weeks, how much of the time have you had any of the following problems in
your work or other regular daily activities, as a result of your physical health?
a. Accomplished less than you would like.
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time

b. Were limited in the kind of work or other activities.
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time
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4. During the past 4 weeks, how much of the time have you had any of the following problems
with your work or other regular daily activities as a result of any emotional problems (such
as feeling depressed or anxious)?
a. Accomplished less than you would like.
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time

b. Did work or other activities less carefully than usual.
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time

5. During the past 4 weeks, how much did pain interfere with your normal work, (including
both work outside the home and housework)?
Not at all

A little bit

Moderately Quite a bit

Extremely

6. These questions are about how you feel and how things have been with you during the past
4 weeks. For each question, please give the one answer that comes closest to the way you
have been feeling. How much of the time during the past 4 week?
a. Have you felt calm and peaceful?
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time

A little of
the time

None of the
time

b. Did you have a lot of energy?
All the
time

Most of the
time

Some of
the time
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c. Have you felt downhearted or depressed?
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time

7. During the past 4 weeks, how much of the time has your physical health or emotional
problems interfered with your social activities (like visiting with friends, relatives etc.)?
All the
time

Most of the
time

Some of
the time

A little of
the time

None of the
time

SECTION 4
This section asks a few questions about taking your medication for blood pressure and/or
cholesterol. Do you currently take pills for your blood pressure cholesterol? If yes, please
complete the questions in this section.
If you don’t take any medication please move onto section 5.
1. Do you ever forget to take your blood pressure and/or cholesterol medicine?
YES

NO

2. Are you careless at times about taking your blood pressure and/ or cholesterol medicine?
YES

NO

3. When you feel better, do you sometimes stop taking your blood pressure and/or cholesterol
medicine?
YES

NO

4. Sometimes if you feel worse when you take your blood pressure and or cholesterol medicine
do you stop taking it?
YES

NO
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SECTION 5
In this section there are questions looking at how you respond to certain life
situations. As with the previous questions there is no right or wrong answer, just
answer the question best you can. (Place a tick in one circle).
1. I can always manage to solve difficult problems if I try hard enough.
Not at all true

Hardly true

Moderately true

Exactly true

2. If someone opposes me, I can find the means and ways to get what I want.
Not at all true

Hardly true

Moderately true

Exactly true

3. It is easy for me to stick to my aims and accomplish my goals.
Not at all true

Hardly true

Moderately true

Exactly true

4. I am confident that I could deal efficiently with unexpected events.

Not at all true

Hardly true

Moderately true

Exactly true

5. Thanks to my resourcefulness, I know how to handle unforeseen situations
Not at all true

Hardly true

Moderately true

Exactly true

6. I can solve most problems if I invest the necessary effort.
Not at all true

Hardly true

Moderately true

Exactly true

7. I can remain calm when facing difficulties because I can rely on my coping abilities.
Not at all true

Hardly true

Moderately true

Exactly true

Moderately true

Exactly true

8. I can usually handle whatever comes my way.
Not at all true

Hardly true

9. When I am confronted with a problem, I can usually find several solutions.
Not at all true

Hardly true

Moderately true

Exactly true

Moderately true

Exactly true

10. If I am in trouble, I can usually think of a solution.
Not at all true

Hardly true
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SECTION 6
This section relates to your stage of readiness to change your own behavior with respect to
some lifestyle factors thought to be good for your health. Please indicate which answer
best describes your current stand-point with regard to each of the following statements.
(Place a tick in one circle).
1. I take moderate physical activity on most days of the week
No, and I don’t
intend to

No, but I intend to
in 6 months

No, but I intend to
in the next month

Yes, but for less
than six months

Yes and I have
been for more
than 6 months

Yes, but for less
than six months

Yes and I have
been for more
than 6 months

Yes, but for less
than six months

Yes and I have
been for more
than 6 months

2. On average I eat 2 serves of fruit each day
No, and I don’t
intend to

No, but I intend to
in 6 months

No, but I intend to
in the next month

3. On average I eat 5 serves of vegetables each day
No, and I don’t
intend to

No, but I intend to
in 6 months

No, but I intend to
in the next month

4. I limit my intake of take-away foods such as pies, pizza, hot chips, fried fish, hamburgers and
creamy pasta dishes, to once a week.
No, and I don’t
intend to

No, but I intend to
in 6 months

No, but I intend to
in the next month

Yes, but for less
than six months

Yes and I have
been for more
than 6 months

5. I limit my intake of salty, fatty and sugary snack foods, such as crisps, cakes, pastries, biscuits,
lollies and chocolates, to once a week.
No, and I don’t
intend to

No, but I intend to
in 6 months

No, but I intend to
in the next month

Yes, but for less
than six months

Yes and I have
been for more
than 6 months
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6. Either I’m a non-drinker or am a light drinker (less that 2 standard alcohol drinks per day).
No, and I don’t
intend to change

No , but I intend to
be in 6 months

No, but I intend to
be in the next
month

Yes, but for less
than six months

Yes and I have
been for more
than 6 months

I smoke , but I
intend to quit in 6
months

I smoke, but I
intend to quit the
next month

Yes, I have quit
but for less than
six months

Yes I have been
Smokefree for
more than 6
months or have
never smoked

7. I don’t smoke.
I smoke and I
don’t intend to
quit

SECTION 7

This is the final section of the questionnaire.

1. Age

2. Sex
Male

Female

3. What is the highest level of education you have reached? If still in education, select your current
level? (Place a tick in one circle)
Never attended
school

Year 8 or below (age
around 14)

Year 9

Completed high school
(Year 10)

Certificate or
Diploma

Bachelor degree

Masters degree

PhD or equivalent
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4. What is your current employment status? (Place a tick in one circle)
Unemployed

Part time domestic
duties

Full time domestic
duties

Volunteer

Student

Retired

Self employed

Part time employee

Full time
employee

5. Please indicate the annual household income band that best describes the gross (total before tax)
annual income of your household (Place a tick in one circle)
Don’t know

Under $10,000

Under $24,000

$25,000 - $50,000

$51,000-$75,000

$76,000- $100,000

$101,000- $150,000

Over $150,000

Thank you for taking the time to complete this questionnaire!
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