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Abstract

Background: Alternative care pathway programs have emerged as potential solutions to alleviate
pressure on ambulance ramping, emergency departments (ED), and hospitals. These programs
prioritize patient-centred care and health promotion, with a focus on meeting the unique needs of
individuals within their communities. This thesis examines factors relating to the functionality of two
distinct alternate care pathway models, focusing on their implementation and integration within the

health service system.

Methods: This thesis utilised a multi-methods approach, following an exploratory sequential
design. The investigation commenced with a systematic review and meta-analysis to pinpoint the
issue of frequent visits to EDs, thereby indicating the necessity for distinct, targeted alternative
care pathways. Subsequently, two unique alternative care pathway programs were examined: the
Community Care program within a hospital-based health service setting, and the international
implementation of community paramedicine. The Community Care program was investigated via a
reflexive thematic analysis approach, followed by a quantitative phase. In contrast, community
paramedicine programs were examined through a structured restricted review of the literature and
a separate qualitative exploration of the international experience. The analysis aimed to unveil
commonalities between the two programs and comprehend the challenges and opportunities
encountered by healthcare providers in the course of implementing these alternative care

pathways.

Results: Through the six publications presented in this thesis the findings revealed several
common experiences. Alternative care pathways often target patients with frequent presentations
to the ED. However, it was found to be important to establish a clear definition of frequent
attendance, as significant variability was found to exist across the literature. These programs are
well-designed to address the needs of patients with frequent presentations but must ensure that
they do not adopt a narrow definition as the potential impact may be reduced. It is crucial that the
programs are prepared to care for a diverse range of health and social needs, as patients with
frequent attendance have varying requirements in these areas. The alternative care pathway
programs investigated in this thesis were found to address the needs of complex patients by
providing care in a community setting, with a focus on health promotion and fostering health
independence. Several other common experiences between the alternative care pathway
programs were found, including a patient-centred approach, serving complex patients, challenges
in integration and communication, and the importance of workforce training and support. However,
challenges also were experienced particularly in integrating these programs into the wider
healthcare system, with issues related to disconnects between different sectors and limited data

sharing, which hindered their effectiveness. Key factors influencing the success of alternative care
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pathways programs included tailoring programs to specific community needs, fostering
collaboration between stakeholders, promoting and communicating program advantages, and

ensuring proper recruitment, training, and data sharing.

Conclusions: This thesis demonstrates the potential benefits of implementing alternative care
pathways in addressing challenges faced by healthcare systems. Healthcare providers should
emphasize a patient-centred approach, tailor programs to specific community needs, cater to
complex patients, improve integration and communication, and invest in workforce training and
support. Due to the infancy of these programs, it will be important to evaluate the impact of these
programs on healthcare utilisation, readmissions, and representation rates for enrolled patients,
and to explore the patient experience when enrolled in alternative care pathways.
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To stand at the bottom of a cliff and attempt to catch people is not the investment

we need to make.
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Chapter 1: Introduction

1.1 Background and overview

The number of patients presenting to Australian public hospital emergency departments (ED) has
increased over the past decade at an unsustainable rate (Morley et al., 2018). Specifically, there
has been an 8% increase in presentations between the years 2015 and 2020 (Australian Institute
of Health and Welfare, 2020a). In terms of raw numbers 8.4 million individuals presented to an ED
in Australia, representing a 4.2% increase from the previous year (Australian Institute of Health and
Welfare, 2020b). This trend is also reflected in jurisdictional ambulance services, as ambulance
demand in Victoria, Australia, alone increased by 5.3% in 2018-2019 (Ambulance Victoria, 2020).
The reasons for this increase are thought to be multifaceted, including but not limited to an ageing
population and an increase in the incidence of chronic diseases (Atella et al., 2019) Despite the
necessity of these visits, the ever-increasing attendance at EDs and hospitals may be placing a
burden on the healthcare system, including ambulance services.

One of the major consequences associated with this pressure is ambulance ramping, a
phenomenon where ambulance crews are unable to offload patients at hospitals (The Lancet
Healthy Longevity, 2022). This situation leads to delays in treatment, reduced availability of
emergency services, and overall strain on the healthcare system. Ramping, a growing issue in
international healthcare systems (The Lancet Healthy Longevity, 2022), is a multifaceted problem
that stems from various contributing factors and has a profound impact on the overall functioning of
the health system. Figure 1 outlines the complexities of factors that contribute to ambulance
ramping secondary to the ED being at capacity. At its core, ramping occurs when ambulance
crews are unable to promptly handover patients to hospital EDs due to access block and limited
capacity (Shannon & Bowles, 2022). As a result, patients experience delays in receiving the
necessary treatment, and the availability of emergency services is significantly reduced, potentially
leading to poorer health outcomes and increased morbidity (Cameron & Campbell, 2003). Several
factors contribute to the increasing prevalence of ramping. While the ageing population and rise in
chronic disease incidence has been mentioned (Asplin et al., 2003), decreasing access to primary
care providers and inadequate community-based services can also lead to increased reliance on
EDs for non-urgent medical issues (Bond et al., 2007; Cowling et al., 2013; Estey et al., 2003;
Moineddin et al., 2011). Inefficiencies within the healthcare system and a lack of coordination
between various healthcare providers can also exacerbate the problem of ramping, as patients
may not be directed to the most appropriate care settings (Blodgett et al., 2021). The impact of
ramping on the healthcare system is far-reaching and affects all stakeholders, including patients,

healthcare providers, and emergency service personnel. Healthcare providers, including doctors,
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nurses, and other staff, may face increased workloads, decreased ability to deliver a high quality of

care resulting in moral injury and subsequent burnout (Kelen et al., 2016).

HOSPITAL SYSTEM
Funding Is there enough money in the system? AGED CARE SYSTEM
Staff Are there enough staff? Are they trained?

Physical space Are there enough beds?

Managing competing demands Elective admissions, surgery etc.
Appropriate after-hospital destinations Can patients go home?
Adequate community-based services Will there be adequate
follow-up?

Inefficient work practices Over-ordering tests. Delays to needed tests

“For profit” rather than “for residents”
Inadequate staffing ratios

Lack of trained nursing staff

Lack of access to acute care
Inadequte planning for palliative care
Lack of discussion with families

Mental health

Hospital ward Intensive care
beds ;t beds at beds at v
capacity capacity capacity Aged care
patient with
acute
| Lack of beds — ambulance transport from one hospital to another | deterioration

Rural / regional patients
needing transfer to
metropolitan centres

A ¥
- Mental health
Patient patients

distress  |«ff=—{ “stuck” in the
emergency Acutely unwell patients “stuck” in the

Demand for
ambulance

emergency department transport /

Require ambulance transport |

+ department

Increased use

of sedation <

and restraint

Medicare Rebate freeze
Reduced consultation time
Reduced after-hours availability

Emergency department
at capacity

Low acuity
patients

STAFF DISSATISFACTION
Poor morale
Occupational violence / aggression
Burnout
Reduced hours
Inability to retain staff

Long outpatient waiting lists
Difficulty accessing specialist advice
The “missing middle” for mental
health patients with complex /
moderate-to-severe illness

waiting times “ramping”
INADEQUATE COMMUNITY SUPPORT
for those facing:
Delays to care | Badl OUtCOMES Homelessness. Poverty. Socioeconomic
disadvantage. Alcohol and other substance abuse.
Domestic violence. Child abuse and neglect.

Figure 1. System based factors contributing to ED capacity and ambulance ramping. Adapted from

source: https://acem.org.au/getattachment/Content-Sources/Advancing-Emergency-

Medicine/Better-Outcomes-for-Patients/Access-Block-(1)/Access-Block/Simon-Craig-diagram-re-

draw-2.jpg?lang=en-AU

Ramping has a significant impact on many areas of health services, but it especially affects
emergency service personnel, like paramedics. When ramping occurs, it often delays the care that
paramedics can provide when working within an ambulance service, making their jobs more
challenging. Additionally, their ability to respond quickly to new emergency calls can be limited
(Kingswell et al.,, 2017). This situation can reduce the overall efficiency and effectiveness of
ambulance services, which is a major concern for the entire health system. Tackling the issue of
ramping requires a comprehensive and multi-pronged approach that addresses its underlying

causes. Long term strategies include increasing investment in primary care and community-based
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services to reduce reliance on EDs, improving the coordination and communication between
healthcare providers to ensure patients receive appropriate care, and exploring alternative care
pathways for patients who do not require hospital-level treatment (Morley et al., 2018). By
addressing these complex and interrelated factors, healthcare systems can work towards

mitigating the impact of ramping and providing more efficient and sustainable care for all patients.

The healthcare system in Australia

To better understand this complex issue of ramping, it is crucial to delve into the structure of the
healthcare system in Australia and examine the interaction that paramedicine and ambulance
services have within that system. The Australian healthcare system is a complex network of
services, encompassing both public and private sectors. It comprises primary care providers, such
as general practitioners (GPs), allied health professionals, and community-based services, as well
as secondary and tertiary care facilities, like public and private hospitals (Willis et al., 2012).
Ambulance services and paramedics play a vital role in providing emergency out-of-hospital care
and transportation for patients.

The primary function of paramedics working within ambulance services is to respond to emergency
calls, assess patients' conditions, provide necessary treatment, and determine the most
appropriate care pathway. This may involve transporting patients to a hospital ED, referring them
to primary care providers, or facilitating access to community-based services via alternative care
pathways. The interaction between ambulance services and the wider healthcare system is
complex and multifaceted. Paramedics must collaborate closely with other healthcare providers,
such as GPs, hospitals, and community services, to ensure the seamless transition of patient care.
This requires effective communication and information sharing among all parties involved.
Ambulance services are also influenced by broader healthcare trends, such as increasing demand
for emergency care, an ageing population, and a rise in chronic disease prevalence (Andrew et al.,
2020). These factors contribute to the growing pressure on paramedicine and ambulance services,
necessitating innovative solutions to address the challenges faced. However innovative strategies
require the ability to work across federal and states systems that are even funded via separate

mechanisms.

Funding in the Australian healthcare system

The funding of the Australian healthcare system is an intricate arrangement involving multiple
stakeholders, such as the federal government, state and territory governments, private health
insurance providers, and individual out-of-pocket payments (Dixit & Sambasivan, 2018). This
multifaceted funding model supports a diverse range of healthcare services, from primary care to
specialized hospital care. At the federal level, the Australian government provides funding for the

healthcare system through the Medicare program, designed to allow universal access to
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healthcare. This includes hospital treatment, community health services, and GP visits. Medicare
offers universal health coverage for Australian citizens and permanent residents, financed primarily
through general taxation revenue and an additional income tax levy, the Medicare Levy (Donato &
Scotton, 2020). The Levy is based on a percentage of an individual's taxable income. These funds
subsidize the costs of various healthcare services, such as GP visits, diagnostic tests, and some
pharmaceuticals under the Pharmaceutical Benefits Scheme (PBS) (Sainsbury et al., 2020). One
key aspect of Medicare is bulk billing, which was intended to support access to primary healthcare.
Under bulk billing, the government covers the cost of certain services, meaning patients do not
have to make any out-of-pocket payments (Angeles et al., 2023). However, recent data suggests
an increase in out-of-pocket payments (Callander, 2023), which may affect access to primary care
services. As of 2022, about 700,000 Australians who were previously receiving all bulk-billed GP
services are no longer doing so (Davey et al., 2023).

State and territory governments fund and manage public hospitals, ambulance services, and some
community health services, drawing funds from federal grants, their own revenue sources, and
contributions from private health insurance providers. They allocate these funds to public hospitals
based on the number of patients treated, the complexity of services provided, and the hospital's
overall performance. Private health insurance providers also contribute significantly to the
Australian healthcare system's funding (Calder et al.,, 2019). Individuals can purchase private
health insurance to cover additional healthcare services not fully covered by Medicare. Typically,
this insurance is divided into "hospital" and "extras". "Hospital" covers private hospital care and
choice of specialists, allowing individuals to bypass public hospital waiting lists for certain
procedures. "Extras" cover services like dental care, optometry, and some allied health services
(Robson et al., 2011). Customers can choose what services they would like additional cover for.

In addition to public and private funding, out-of-pocket payments made by individuals also form
part of the Australian healthcare system's funding. These payments can include the gap between
the Medicare benefit and the actual fee charged by the healthcare provider, co-payments for
pharmaceuticals under the PBS, and payments for services not covered by Medicare or private
health insurance. Despite the complexity of its funding, the Australian healthcare system aims to
provide universal access to high-quality healthcare. However, it faces challenges such as changes

in bulk billing and the balance between public and private health insurance.

It is clear now the healthcare system in Australian is a diverse and intricate network, with
ambulance services and paramedicine playing a critical role in delivering emergency and out of
hospital care and facilitating access to appropriate alternative care pathways when possible (Ross
et al., 2022).
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Governance of Paramedics in Australia

In Australia, paramedics are governed and nationally registered under the Paramedicine Board of
Australia (PBA), which operates under Australian Health Practitioner Regulation Agency (AHPRA).
The PBA is responsible for ensuring that paramedics meet the necessary professional standards
and maintain ongoing education and competency. Registration with AHPRA ensures that
paramedics adhere to a set of guidelines and protocols and uphold codes of professional conduct.
The Code of Conduct for paramedics supports non-transport and the use of alternative care
pathways through a focus on evidence-based decision-making, patient-centred care, and effective
communication (Australian Health Practitioner Regulation Agency, 2022). These principles guide
paramedics in providing appropriate care for patients while considering the broader implications for
the healthcare system (Collings-Hughes et al., 2023). Evidence-based decision-making
encourages paramedics to stay up to date with relevant research, guidelines, and best practices.
This includes the decision to implement non-transport and alternative care pathways when
appropriate, based on the individual patient's needs and the available resources. Patient-centred
care emphasizes the importance of providing care tailored to individual needs, preferences, and
values. This includes considering non-transport and alternative care pathways as viable options
when they align with the patient's best interests and when they have the potential to provide more
personalised and effective care than traditional hospital-based treatment (Yeung et al., 2019).
Effective communication is underscored by the Code of Conduct, emphasising clear, honest, and
respectful communication with patients, their families, and other healthcare professionals. By
adhering to the principles outlined in the Code of Conduct, Australian paramedics can effectively
implement non-transport and alternative care pathways when appropriate (Reed et al., 2022).
However, the non-transportation of patients by paramedics challenges traditional norms of the role

of paramedics and itbés important to understa

Paramedic initiated non-transport

Paramedic-initiated non-transport is when a patient is assessed by a paramedic and after
consultation with the patient, alternative pathways of care are provided (Snooks et al., 2004). The
patients are not transported to hospital removing both the transportation time and the hospital
handover time, which alone has been documented to cause considerable delays to future cases for
paramedics working within ambulance services (Vandeventer et al., 2011). However, a key missing
point in the referral of patients away from transport to hospital is that the transfer of care to
alternative providers and programs, that can adequately meet the needs of these patients in a
timely manner, are currently lacking. A meta-analysis on the outcomes of patients who are not
transported after paramedic attendance found that 21% of patients self-present to ED regardless of
being referred away from transport and emergency healthcare in the first instance (Yeung et al.,
2019). A further 53% are also most likely not being linked in with appropriate care (Yeung et al.,

2019). This has been exemplified in clinical practice with the rates of patients who did not receive
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medical intervention from paramedics increasing at five times the rate of population growth
(Andrew et al., 2020). All the while rates of transport of these patients has not reduced (Andrew et
al., 2020). This again highlights that there is either a lack in service provision or an ability to link
with already available services by paramedics or a mixture of both. Previous literature has
mentioned that alternative care pathways better meet the needs of patients with healthcare
complaints that would be best served in the community and not in a traditional hospital setting
(Delardes et al., 2023). However, there is evidently a gap in the seamless integration of paramedic
services with these alternative care providers, which can hinder the effectiveness of non-transport

strategies.

Alternative care pathway options

For some patients, particularly those with chronic conditions or requiring specialized care, the
hospital environment may not always provide the most suitable setting for care. Alternative care
options, such as community-based care (Peart et al., 2020), hospital in the home (Montalto et al.,
2020), or community paramedicine care (Shannon, Eaton, et al., 2022), can offer personalized and
tailored services that better meet the needs of these individuals in the community setting, ultimately
enhancing patient satisfaction and outcomes (King et al., 2023). To facilitate alternative care
pathways as a true option available within healthcare systems and to paramedics and ambulance
services, strengthening primary and community care is essential. Redirecting patients to primary
care providers or community-based services when health and social complaints have not yet
escalated to urgent matters not only alleviates hospital overcrowding but also reinforces the
importance of a robust primary and community care system (Sturmberg et al., 2023). This more
proactive approach of linking patients in early with primary and community care services can help
identify and address health issues before they escalate, reducing the need for emergency
ambulance attendance and hospital admissions in the long run. However, this seamless integration
particularly between ambulance services and the wider primary and community care system
requires effective collaboration and communication between hospitals, ambulance services,
primary care providers, and community-based services which is no easy task yet is crucial for

identifying the most appropriate care pathways for patients.

Use of alternative care pathways in paramedicine

A practical approach to promoting and utilizing alternative care pathways within the ambulance
system involves incorporating referral mechanisms that engage both paramedics and call-taking
processes to direct patients to the most suitable care. These referral systems allow paramedics to
connect patients directly with primary and community care providers when identified as appropriate
in the community, using clinical practice guidelines or protocols (Ebben et al., 2017), bypassing
EDs when hospital-level care is not necessary. Alternatively, patients who call for ambulance

services or paramedic assistance can be identified during the initial call-taking and dispatch stage
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as potentially not requiring an emergency or urgent ambulance response and can be guided over
the phone or via teleconference to alternative care options that may not involve ED and hospital
attendance (Eastwood et al., 2015). These referral triage systems often involve a multidisciplinary
team of healthcare professionals, including paramedics and nurses, who collaborate to assess
patients' needs and determine the most appropriate care pathway, an overview of this process can
be seen in Figure 2. This cooperative approach ensures that patients receive the most suitable and

timely care while reducing the burden on EDs and ambulance services.

By employing standardized guidelines, coupled with clinical judgement, clinicians within secondary
referral triage systems can evaluate the urgency of patients' conditions and offer relevant advice
and guidance, such as self-care instructions or referrals to primary care providers and community-
based programs, or even suggest self-presentation to the ED through private means (Eastwood et
al., 2019). As this process takes place during the initial patient call-taking stage, it helps to prevent
unnecessary ambulance dispatches and hospital transports, ultimately reducing the occurrence of
ramping. However, it is important to note that while seamless integration of alternative care
pathways with ambulance services and secondary referral systems is essential for a true transition
of care to be achieved, formal evaluations of current alternative care pathway programs that are
being used are limited. This lack of comprehensive assessment underscores the need for further
research and analysis to optimize the effectiveness and efficiency of these alternative care
pathways that are being used by paramedics and referral systems in reducing ramping and

improving patient outcomes.
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Figure 2. Referral Service care pathways. Adapted from source:
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1.2 Problem statement

The healthcare system is under considerable strain, necessitating the exploration of alternative
models of care. This thesis aims to enhance understanding of the impact and implications of
alternative care pathways on national and international healthcare systems by examining two
distinct approaches. Initially, a comprehensive systematic review and meta-analysis of the current
literature is conducted to discern the patterns of frequent attendance to the ED, aiming to identify
key characteristics of patients who frequently present. This establishes a foundation for a deeper
understanding of the demographic and health needs driving high usage of acute health services.
Subsequently, the focus then shifts to the exploration of the Community Care program, employing
both qualitative and quantitative methods. The aim is to delve into the development of the program
and characterise the demographics of its users. Finally, the thesis pivots to a new and promising
model of care: community paramedicine. A systematic restricted review of the current literature
was performed to grasp the scope and potential of this model. This is followed by a qualitative
study to understand the development and structure of community paramedicine programs in

greater depth.

1.3 Thesis aim

The aim of this thesis is to investigate two distinct models of alternative care pathways.

1.4 Research objectives
To achieve this aim, the following research objectives will be addressed:

1. Alternative care pathway programs are often initially designed to focus on patients with
frequent ED presentations and hospital admission. What defines frequent attendance, and
should this be their focus?

Understand the development and workings of an alternative care pathway program.
3. Understand the development and workings of community paramedicine programs as an

alternative care pathway model of service delivery.
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1.5 Conceptual framework

Epistemological and ontological underpinnings

This research is undertaken in an exploratory design using an assumption of ideas. These
assumptions relate to the ontological and epistemological underpinnings of the way the world is
viewed, what is possible to know, and whether reality is discovered or created through the
research process. There are generally two opposing ontological and epistemological views
discussed when considering theoretical and conceptual frameworks. These epistemological views
being constructivism and positivism (Aliyu et al., 2015). Constructivism concerns itself with the
world view that multiple realties exist and that there are knowledges not a single knowledge or truth
(Alharahsheh & Pius, 2020). Positivism considers the world view that there is a single truth, and
the right application of investigation will discover the truth (Alharahsheh & Pius, 2020). These two
opposing approaches have limitations to understanding or exploring health care systems and
health service delivery. When looking to explore why and how systems work it is not possible to
look at the idea that there is a single truth that can be empirically discovered in isolation. We must
acknowl edge and understand that every i ndividua
(Engel, 1977) will impact on their experience and engagement with health care and health care
systems (Allana & Clark, 2018). Yet, there is value to understanding how a system may work from
a single truth through the way each individual person engages with the system. This view will
influence both the system functioning and system effectiveness in achieving its outcomes. This
theoretical underpinning and world view does not specifically fit either in positivism or
constructivism world views. Instead, the ontological underpinning described is best explained

through the view of ontological critical realism.

Critical Realism

Critical realism posits that there is a single real world and truth, but our interpretation of it is
underpinned by context (Allmark & Machaczek, 2018). This context includes human interaction,
cultural and societal factors. Where realism departs from the world view of interpretivism (despite
the belief that one single truth exists) is that overtime, through enquiry, realists believe we can look
to understand the real world through experiential accumulation of knowledge. A leader in realism is
Bhaskar who has stated that criticalr eal i sm i s concerned with Athe r
what we e X (@lnark & nMaehaczek, 2018). This quote adequately describes the
underpinning beliefs of critical realism and the enquiry framework for this exploratory thesis. Critical
realists believe what we experience empirically in our world is the emergence of the mechanism
driving reality which results in actual events we observe that we empirically measure. Figure 3

describes this process well.
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Figure3.Bhaskar 6s depth Realism. Adapted from source:

https://onlinelibrary.wiley.com/doi/abs/10.1111/jan.13523

Complexity theory

This thesis delves into the examination of systems-based change in the delivery of health service-
based interventions. It builds on the ontological and epistemological foundations previously
discussed, recognising that in any examination of healthcare systems and service delivery, it is
essential to consider the role that systems theory plays in guiding scientific inquiry. Additionally,
utilising systems-based theory can aid in understanding the results obtained. Systems theory is
divided into two main categories, simple and complex systems (Sturmberg, 2018). Simple systems
are manageable and not affected by external factors, while complex systems comprise multiple
parts that are predictable (Sturmberg, 2018). An example of a complex system is a car engine,
where each component interacts with another, but can be disassembled and reassembled, still
functioning the same way. However, neither simple nor complex systems accurately describe
healthcare systems. Instead, complexity theory and the concept of healthcare being a complex

adaptive system provides valuable insight.

While complexity theory and the science of complex adaptive systems is a relatively new branch of
systems thinking it is growing in popularity (Covvey, 2018). Complexity theory and complex
adaptive systems emphasise the importance of the connections between components in a system

and less so on the functioning of the individual components. A way to visualise this is to consider a
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mechanical watch. There are multiple components w
role is to allow recording of the passage of time. Each component of the watch is essential,
however, consider the effect of ageing on the cogs and the grinding down of the teeth on the
cogwheels over time through repeated use. The individual components of the watch changes but
the overall function of the clock and the system that is produced continues to satisfy its role of
recording the passage of time. This highlights that what truly matters in a system is the connection
between the components and less important is the structure and function of the individual

components themselves. This belief underpins complexity theory and complex adaptive systems.

Complex adaptive systems are characterised by self-organisation and the concept of emergence.
Self-organisation occurs in complex adaptive systems organically due to the interactions between
components. Components then self-organise through occurring feedback loops, as well as the
interactions within the system. Outside control is often not needed for the system to emerge
(Sturmberg, 2018). Complex adaptive systems represent health care systems well and they portray
the components of a complex adaptive system (Pype etal.,2018). The fAcomponentso o
self-organise around a central purpose and values statement within soft boundaries (Sturmberg,
2018) that is influenced by feedback loops between the system driver components. From this self-
organisation the behaviours and structures of the system emerges. The intricacy of complex
adaptive systems as it relates to the health care system is highlighted through the sub systems
operating within the health care. For example, a jurisdictional ambulance service is its own
complex system that is operating within multiple other health service systems, a system within a

system.

The study of systems, complexity and complex adaptive systems relates well with the underpinning
beliefs of critical realism (Mingers, 2000). These interactions and outcomes are events which we
observe and experience, a regthh realigm (Fgare K3) (Allmark B&h a s k a |
Machaczek, 2018). The study of systems underpinned by a critical realist approach can only be

undertaken using a multi or mixed method approach.

Theoretical framework and the multi methods approach

Traditionally a mixed methods research approach blends both qualitative and quantitative research
designs in a single study to explore, explain, or triangulate a line of inquiry (Creswell & Clark,
2017). On the other hand, a multi-methods approach uses qualitative or quantitative methods at
times in parallel to address different research questions or provide complementary perspectives.
Both approaches are useful in health services research as they enable a deeper understanding of
the 'what' and 'why' when looking to measure intervention or service delivery impact within the
healthcare system (Alavi et al., 2018). Mixed or multi methods research is commonly underpinned

by either a realist or pragmatist philosophical position.
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Pragmatism is underpinned by undertaking research methodologies which are appropriate to
answer the question at hand regardless of whether it is qualitative or quantitative in nature (Allmark
& Machaczek, 2018). Its strength is in its simplicity, but this is also where pragmatism can be
criticised. For pragmatists, once the research question has been answered the cycle of enquiry can
be completed (Maarouf, 2019). The theory has a weakness, it does not encourage ongoing
exploration or questioning. Additionally, it does not facilitate the growth of a knowledge base, as it
does not foster the accumulation of learned experiences into a cohesive body of knowledge. This
is where we argue that the critical realist approach to multi or mixed methods research has
advantages over pragmatism and is why this approach has been adopted within this thesis. As
stated previously critical realism is underpinned by the belief that overtime, we can look to
understand the real world through experiential accumulation of knowledge. The exploratory multi
methods approach used in this thesis aligns well with the cyclical nature of experiential
accumulation of knowledge. Each study contained within this exploratory multi methods thesis is
designed to give insight into the next stage and inform the continual inquiry. With continual cyclical
enquiry we wil/| eventually move towards (nticaoveri:

realist approach, this is shown diagrammatically below in Figure 4.

Puzzle, Conjectural
oroblem D  hcory
Theoretical

position
1

Testing and
Theoretical _ error
position 2 elimination
Figure 4. P o p p e r {rapiricisb model of scientific enquiry. Adapted from source:
https://onlinelibrary.wiley.com/doi/abs/10.1111/jan.13523

Exploratory multi methods design

The exploratory nature of this thesis, being informed by the concepts of critical realism and
complexity theory, has led to an exploratory multi method approach. In exploratory multi methods

design, there can be a primary qualitative phase of research which then leads to and informs a
second quantitative phase of research. The pri ma
i nstrument s, i denti fy wvari abl es (Coeswellp& Coedwel; 2017p r op o s
to be tested quantitatively in the second phase. For the purpose of this thesis, after these initial

phases a further structured review of the literature and a further qualitative phase were conducted

to more thoroughly explore the topic areas. This integrative approach allows for a comprehensive

synthesis of all data, providing insight to the problem from multiple angles. This is conceptualised
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in the below section Thesis Overview. The results within each chapter of this thesis informs the

next.

1.6 Thesis overview

This thesis is presented as a compilation of published works. It is comprised of eight chapters,
incorporating six publications. Building upon the foundational and overarching framework chapter,
Chapter Two features a systematic review and meta-analysis, which was published in the Journal
of Internal Emergency Medicine. This publication summarized the prevalence and impact of
patients who were reported to frequently present to emergency departments, as well as proposed

a definition to guide further research and evaluation.

Chapters Three and Four are two publications that focused on the evaluation of an alternate care
pathway (the Community Care program). In Chapter Three, a qualitative paper published in BMJ
Open, the authors examined the experiences and perceptions of health workers working within the
Community Care program, including the challenges and benefits the program presented. In
Chapter Four, under peer review at the time of thesis submission, an observational cohort study is
presented, which described the cohort of patients enrolled in the Community Care program and
explored key patient characteristics associated with enrolment in the program.

In Chapter Five, an editorial piece published in The Conversation, the authors outlined the crucial
role that alternative care pathways play in the healthcare system, specifically focusing on how
community-based services could alleviate pressure on hospitals in the face of increasing demand.
The role paramedicine could provide in this context was discussed. Further delving into alternative
care pathways, Chapters Six and Seven focus on paramedicine-derived alternative care pathways,
specifically community paramedicine programs. In Chapter Six, a restricted review published in
Health and Social Care in the Community, the authors provided a synthesis of the evidence on the
development of community paramedicine programs globally, including an overview of what
community paramedicine is, as well as the outcomes of these programs. In Chapter Seven, to
establish the current advantages and challenges faced in introducing community paramedicine
programs as alternative care pathways, a qualitative study is presented examining the experiences
of key stakeholders involved in the development and delivery of community paramedicine

programs globally.

Finally, in Chapter Eight, the findings from the previous studies are discussed, with the implications
of the findings and overall thesis conclusions presented. Additionally, recommendations are
provided on the continued development and integration of alternative care pathways by health
services. The components of this thesis are summarized in Figure 5. To provide the reader with a

consistent reference to the overarching components of the thesis, this figure is repeated at the
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beginning of each chapter, with the link between the specific chapter and the core research area

indicated by highlighted colour.

Evaluation of the
Community Care
program

= What does the Community
Care program do and what is
the experience of those working
in the program?
Exploring the factors
associated with enrolment in
the program?

Evaluating community
paramedicine programs

+ What is community paramedicine
& what evidence exists to guide
development?

« What are the challenges and
benefits in introducing and
delivering community
paramedicine programs?

Figure 5. Thesis overview and progression

The problem

- Alternative care programs often

focus on patients with frequent
ED presentations and hospital
admission

« What defines frequent

attendance, and should this be
their focus?

Bringing the lessons
learnt into the realm
of paramedics

- What is the link between the

Community Care program and
the role of paramedicine in
providing alternative care
pathways?

Were to from here?
= What findings from this thesis

can be utilised in the further
development of alternative care
pathways in a community
setting?
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1.7 Summary of Chapter 1

This chapter discussed the increasing demand on healthcare systems, leading to the phenomenon
of ramping, and provided an overview of the Australian healthcare system in the context of this
issue. Subsequently, the concept of alternative care pathways as a viable option to traditional
hospital-based care was introduced with the belief alternative care pathways could contribute to
reducing the problem of ramping. The relationship between paramedicine and these pathways was
also established. The conceptual framework that serves as the foundation for the knowledge
generation in this thesis was outlined, and a clear thesis overview of the research was provided. In
reflecting on the methodologies used, it's important to emphasize my role as the researcher within
the research development analysis and interpretation. While this aspect is referenced in some of
the papers throughout the thesis, it's worth underlining here to set the scene. As a researcher, | am
not just an observer, but an integral part of the knowledge creation process, adding depth and
nuance to the investigation. Informed through complexity theory and critical realist views, this
reflective aspect underscores the research's integrity and contributes to the overall coherence of

the thesis.

Before delving into the investigation of alternative care pathways, it is crucial to identify the patients
who may benefit from these services. The following chapter presents a systematic review and
meta-analysis that summarizes the prevalence and impact of patients who frequently present to

the ED, as these patients are typically the focus of alternative care pathway programs.
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Chapter 2: What defines frequent attendance to the ED, and should
this be the focus of alternative care pathway programs?

2.1 Preamble

Overcrowding and ramping in EDs present significant challenges to healthcare systems worldwide
(Kingswell et al., 2017). Among the factors contributing to this issue, there exists a subset of
patients characterized by high healthcare utilization, those who frequently present to ED. The
nature and extent of this challenge necessitates a thorough understanding of these patients, their
prevalence and impact. However, there is a significant degree of heterogeneity in the definitions
used to classify patients as frequent attenders. The systematic review and meta-analysis
presented in this chapter aimed to determine the prevalence of patients who frequently present to

EDs and the impact they have on ED presentations.

The problem

= What defines frequent
attendance, and should this
be their focus?
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Abstract

Patients who frequently attend to emergency departments are a varying group and have complex health care needs. This sys-
tematic review and meta-analysis aimed to determine the prevalence of patients who have frequent attendance to emergency
departments. A systematic review was performed in line with PRISMA guidelines. A database search was conducted, and
studies were included in the final review if they analysed a population of frequent attendance. Meta-analysis was performed
only on population-based studies to estimate prevalence. The search yielded 2922 nonduplicate publications, of which 27 were
included in the meta-analysis. The most common definition used for frequent attendance was greater than three presentations
a year. The proportion of people who frequently attended as a percentage of the total study population ranged from 0.01 to
20.9%, with emergency department presentations from frequent attenders ranging from 0.2 to 34%. When limiting the defi-
nition of frequent attendance to greater than three visits in a 12-month period, people who frequently attended contributed
between 3 and 10% [pooled estimate 6%; CI 4—7%] of emergency department presentations and between 12 and 34% [pooled
estimate 21%; CI 15-27%] of total emergency department presentations. Meta-analysis found substantial heterogeneity
between estimates [I>>50%]. The prevalence of frequent attendance compared to the total population of patients seeking
emergency care was small, but the impact on emergency department utilisation is significant. Early identification of people
attending for frequent care at an emergency department provides the opportunity to implement alternative models of care.

Keywords Frequent attendance - Frequent flyer - Emergency department - Prevalence - Meta-analysis
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The number of people presenting to hospital emergency
departments has increased over the past decade. Emer-
gency department presentations have increased by 73%
between 2004 and 2008 [1] and more recently 8.4 million
people presented to emergency departments in Australia in
2018-2019, a 4.2% increase on the previous year [2]. Like-
wise, the demand on ambulance services has seen a similar
increase, with a 5.3% increase reported in 2018-2019 in
Victoria, Australia [3]. The reason for these increases are
likely to be multifactorial and drivers may include an ageing
population, an increase in the incidence of chronic diseases
[4] and the use of ambulance services for primary care com-
plaints [5]. Considering consistently increasing demand and
the expense of acute medical services, health-care resource
utilisation is becoming increasingly important as health
costs rise. Health-care services are commonly seeking to
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identify areas of potential financial saving, all whilst main-
taining a high level of medical care. One patient group that
are thought to contribute to the increased demands on our
emergency health services are those who frequently attend
these services [6, 7].

People who use health services in a manner more fre-
quently than others with similar health problems are
described in the literature under many terms ranging from
‘frequent attenders’, ‘frequent flyers’, and ‘frequent users’
[8—10]. Regardless of the definition, people who frequently
attend are utilising health-care services in a way that may
increase emergency department wait time, may be monopo-
lising care required for more urgent cases and may place
additional financial burden on emergency health services
[11]. Other research has suggested that people who fre-
quently attend emergency departments may be presenting
with health conditions that cannot be well treated in pri-
mary health care settings, or require the care out of “normal”
hours [12].

Unfortunately, people who frequently use health services
in this way are often thought to be inappropriately using
health services [13, 14] and often are discriminated against
by health-care clinicians [15]. It has been found that people
who have frequent presentations to emergency departments
may have shared key characteristics. People who frequently
attend emergency departments commonly have chronic
health-care needs and experience social disadvantage and
increased mortality and morbidity [16]. Reasons for their
attendance patterns have been cited as due to a lack of access
to community services, social isolation, deterioration of dis-
ease processes and initial medical misdiagnosis [17, 18].
However, the true impact of frequent attendance on emer-
gency department utilisation is yet to be fully understood.
The primary aim of this systematic review and meta-analysis
was to determine the prevalence of people who frequently
attend to emergency departments. The secondary aims were
to explore the impact of these presentations on emergency
department utilisation and seek to define what constitutes
frequent attendance to the emergency department.

Table 1 Search strategy

Methods

A systematic literature review was completed in line with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis [PRISMA] guidelines [19]. A combination
of medical subject headings [MeSH] and key words formed
the basis for the search strategy. Terms included “frequent
attender”, “regular attender”, “attend often”, “frequent
flyer”, “frequent presenter”, “frequent visit”, “emergency
department”, “emergency medical services”. Please see
Table 1 for a full tabulated search strategy [Table 1]. The
search yield was limited to research involving humans only
within each database and the search terms were adjusted to
suit the idiosyncrasies for each database used. Ovid Med-
line, Evidence Based Medicine [EBM] reviews, Scopus and
CINAHL databases were searched from their beginnings
until November 11, 2019.

Eligibility criteria

Studies were included if they analysed a population of fre-
quent attendance as defined by each individual study author.
For this review, it meant our definition of frequent attend-
ance included study populations that had at least two or more
unplanned attendances [for a related or unrelated complaint
from first attendance] to hospital emergency departments
within the study time frame. We deliberately kept the defi-
nition of what constitutes frequent attendance broad due
to the variability in definitions found in the literature [20].
Exclusion criteria included non-peer-reviewed publications,
opinion pieces, literature reviews, publications not available
in English, studies in which attendance and re-attendance/s
were not to hospital emergency departments, studies that
only included specific disease or subgroup populations and
studies that primarily investigated tools used to reduce fre-
quent attendance as this was outside the scope of this review.

Following initial search yield, duplicates were removed
and studies were independently screened by title and abstract
by two individual authors [BS and MJ] using Covidence

1 attend [ADJ 1 often*, frequent*, regular*, multiple*] or visit* [ADJ 1 often*, frequent*, regular*, multiple*] or present [ADJ 1 often*,
frequent®, regular*, multiple*] or reattend* or revisit or frequent flyer* or re-presen*t [key words]

2 patient* [MeSH and key word]

3 emergency medical service* [MeSH and key word] or emergency medicine [MeSH and key word] or medical staff [MeSH and key word] or
hospital* [MeSH and key word] or emergency department* or emergency service, hospital [MeSH and key word]

4 age [key word] or gender [key word] or gender identity [MeSH] or triage * [MeSH and key word] or diagnosis * [MeSH and key word]
patient discharge [MeSH] or discharge [key word] or patient admission [MeSH] or admission [key word] or mortality [MeSH and key

word]
5 #land#2
6  #3 and #4 and #5

‘@ Springer

Page | 19



Internal and Emergency Medicine (2020) 15:1303-1316

1305

systematic review software [21] and conflicts where consen-
sus could not be met was resolved by a third author [KB].
Full text reviews were also completed independently by two
individual authors [BS and MJ] for final inclusion and con-
flicts resolved by a third author [KB]. Forward and backward
hand searching was completed of reference lists and citing
studies from the list of included studies.

From the final included papers, both study design infor-
mation and the population characteristics of the populations
studied were extracted. We developed a standardised extrac-
tion form based on information from the Cochrane handbook
for systematic reviews [22] and data needed to satisfy the
study aim, and extraction was completed by two independent
authors [BS and RP]. The extraction form consisted of study
design information which included the study type, duration,
location setting [metropolitan, regional and rural], and study
definition of frequent attendance. Population characteristics
that were extracted included total study sample size, frequent
attendance population size, and emergency department utili-
sation rate by people who frequently attended the emergency
department.

Assessment of the studies data and study validity was
undertaken using the National Heart, Lung and Blood
Institute [NHLBI] study quality assessment tools [23]. The
NHLBI tools include items for evaluating potential flaws
in study methods and includes criteria which assess for
sources of bias, confounding, study power, and the strength
of causality in the association between interventions and out-
comes. This tool assists in the identification of potential bias
areas within each studies design, categorising studies into
“poor”, “fair” or “good”. The tool itself is not a tabulation of
scores, but allows the assessor to identify areas of potential
bias and make an overall judgement on the quality of the
study. Quality assessments were undertaken independently
by two authors [BS and RP]. Where initial consensus was
not reached, the third author [KB] made the final decision.

Meta-analysis

Only population-based studies were included in the meta-
analysis to estimate prevalence. The included studies
within the meta-analysis were required to have both the
same definition [or a sub group with the same definition]
for what constituted frequent attendance and for preva-
lence to be reported on a per year basis studies that were to
be included had to have a 12 month reporting period. This
same approach was applied to emergency department uti-
lisation. To perform the meta-analysis of proportions, we
followed the design suggested by Nyaga et.al [24] which
included the use of the statistical package Metaprop.
Metaprop is a function within Stata [StataCorp, Col-
lege Station, TX, USA] that is used to perform fixed and
random-effects meta-analysis on continuous variables or

associations between continuous or binomial variables. We
used the Freeman—-Tukey double arcsine transformation
to stabilize the variances as a part of the meta-analysis.
This process also provides study-specific and pooled confi-
dence intervals within admissible values. A random effects
model was used in cases of significant heterogeneity [25].
Although random effects models are not an absolute
solution to heterogeneity, we believe it is an appropriate
method for this review, as these models assist in control-
ling for unobserved heterogeneity when the heterogeneity
is constant over time and not correlated to the independ-
ent variable. Heterogeneity between studies was assessed
using the I* statistic. We performed meta-analysis of the
pooled proportion with 95% confidence intervals [CIs].
Statistical analyses were conducted in Stata version 13.1
[StataCorp, College Station, TX, USA].

Results

The initial database search yielded 2922 non-duplicate
results. After title and abstract screening of these results,
173 studies remained for full-text review. After full-text
review, 50 studies met the inclusion criteria. Twenty-seven
studies were included in the final quantitative meta-anal-
ysis. This process can be seen in the PRISMA flowchart
in Fig. 1.

Of the 50 included studies, only two studies were pro-
spective in design with the rest being retrospective. All
studies included in the final yield came from an emergency
department context with 38 studies coming from a metro-
politan setting. The country of origin varied with 20 stud-
ies from Northern America, 17 studies from Europe and 13
studies from the Asia-Pacific region. There were 27 studies
conducted within the last decade, the study characteristics
and data extracted can be found in Table 2.

The number of presentations that defined frequent attend-
ance and the study periods used amongst the included stud-
ies varied. The definition of frequent attendance ranged from
two or more visits in the study period, up to 30 or more
presentations over the study period. The most frequently
used definition by included studies was greater than three
presentations over their study period [13/50].

When assessing for bias, 28 of the 50 included studies
rated as “good”, suggesting that these studies results have
the least risk of bias and are valid. All other studies were
deemed “fair”, meaning that they may be susceptible to bias,
but not sufficiently so that their results were discounted. No
studies in the final yield were deemed “poor”. The signifi-
cant heterogeneity amongst studies and the observational
nature of the included studies resulted in bias risks which
resulted in cautious results interpretation.
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2 Records identified through Additional records identified
§ database searching through other sources
ig (n=3538) (n =15)
]
3
\ A 4 A 4
A Records after duplicates removed
(n=2922)
(%)
£
c
g Y
) Records screened Records excluded
(n=2922) (n=2749)
—
(G
Full-text articles assessed Full-text articles excluded, with
£ for eligibility reasons (n =123):
3 (n=173) 56 Specific disease or subgroup
E" population studied only
e 18 Doesn’t discuss frequent
attender population
—_ Studies included in 14 Attendance and re-
qualitative synthesis attendance/s is not to hospital
PN
(n =50) Emergency Departments
13 Primary focus is intervention
evaluation for frequent attenders
s ! 7 Opinion piece
3 e ] 7 Full text not available
g Studies included in 6 Literature Review
= quantitative synt}hesw 1 Opinion piece
(meta-analysis) 1 Publication not available in
(n=27) English
—

Fig. 1 PRISMA flowchart of results

Population characteristics

The population sizes varied [191-45,200,000 patients], with
the largest overall study population reported in Hunt et.al
[26]. Total population numbers of people who frequently
attended ranged from 10 to 3,500,000 patients. The propor-
tion of people who frequently attended as a percentage of
the total study population ranged from 0.01 to 20.9%. In
studies reporting the proportion that people with frequent
attendance had as a proportion of total emergency depart-
ment presentations, the numbers ranged from 0.2 to 33.9%.
Pooled prevalence estimates were grouped by study defini-
tion of what constituted a person who frequently attended.

@ Springer

Pooled prevalence of people with frequent
attendance

Twenty-one studies provided data suitable to investigate
the prevalence of people who frequently attended emer-
gency departments and, subsequently studies included
in the meta-analysis all had a period prevalence of
12 months. When studies used a definition of frequent
attendance of greater than three visits in a 12-month
period, people who frequently attended contributed to
between 3 and 10% [pooled estimate 6%; CI 4-7%] of
the total emergency department population. As the defini-
tion of frequent attendance increased, pooled prevalence
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Prevalence of Frequent Attendance
FA
Study ES (95% Cl) Pop/Total Pop
>3 Presentations
Byrne (2003) B 0.0310 (0.0292, 0.0329) ~ 1070/34497
Hardie (2015) 0.0997 (0.0952, 0.1044)  1652/10363
Hunt (2006) 0.0774 (0.0774, 0.0775)  3500000/45200000
Kim (2018) - 0.0486 (0.0472, 0.0500)  4553/93762
Kirby (2011) 0.0773 (0.0733, 0.0816)  1222/15806
Liu (2013) £ 3 0.0383 (0.0368, 0.0398)  2496/65201
Locker (2007) E 0.0368 (0.0355, 0.0382)  2764/75141
Riggs (2003) 0.0603 (0.0573, 0.0635)  1356/22492
Subtotal (M2 = 99.9040%, p = 0.0000) —— 0.0566 (0.0408, 0.0749)
>4 Presentations
Chan (2018) - 0.0295 (0.0285, 0.0305)  3227/109383
Fuda (2006) [ ] 0.0380 (0.0377, 0.0383)  64062/1684834
Moe (2013) - 0.0313 (0.0286, 0.0343)  445/14223
More (2009) » 0.0175 (0.0167, 0.0185)  1453/82812
Walker (2015) - 0.0054 (0.0046, 0.0063) 15228184
Subtotal ("2 = 99.8672%, p = 0.0000) - 0.0225 (0.0129, 0.0347)
>5 Presentations
Leporatti (2016) ] 0.0111 (0.0106, 0.0117)  1643/147864
Matsumoto (2017) 0.0795 (0.0734, 0.0860)  S66/7121
Quity (2016) —-— 0.0272 (0.0239, 0.0309)  227/8340
Subtotal (2= .%,p=.) —— 0.0341 (0.0066, 0.0815)
>6 Presentations
Doupe (2012) - 0.0227 (0.0218, 0.0236)  2400/105687
Kim (2018) [ ] 0.0096 (0.0090, 0.0102)  897/93762
Van der linden (2014) [ ] 0.0048 (0.0042, 0.0054)  244/51272
Subtotal (M2=.%,p=") - 0.0112 (0.0035, 0.0232)
>7 Presentations
Markham (2011) [ ] 0.0073 (0.0067, 0.0080)  540/73629
Moe (2013) - 0.0078 (0.0065, 0.0094)  111/14223
Subtotal (2= .%,p=.) [ 0.0074 (0.0068, 0.0080)
>11 Presentations
Althaus (2013) ] 0.0006 (0.0004, 0.0009)  23/37400
Solakoglu (2018) [ ] 0.0009 (0.0008, 0.0011)  117/124574
Subtotal (2= .%,p=.) (] 0.0009 (0.0007, 0.0010)
I I
0 05

Proportion

Fig.2 Prevalence of frequent attendance

decreased [Fig. 2]. Once a definition of frequent attend-
ance was greater than six presentations in a 12-month
period, the pooled prevalence of those who frequently
attended contributed to less than 1% of the total emer-
gency department population. Meta-analysis found sub-
stantial heterogeneity between estimates [I> > 50%] that
was likely due to differences in the study design, patient
demographic and sample size [Fig. 2].

Pooled prevalence of emergency department
utilisation

Twenty-five studies provided data suitable to investigate
the prevalence of emergency department utilisation by
those who frequently attend. Subsequently, all studies
included in the meta-analysis had a period prevalence of
12 months. When studies used a definition of frequent
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