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ABSTRACT

Collaborative technologies including web, mobileplagations, social media and
smart devices are driving new models of healthedrere providers and consumers
can connect together in virtual communities thatlifate real-time communications
and encourage consumers to take a greater rdbe imanagement of their health.

As technology enabled care models evolve, it wéitdme imperative for program
researchers and evaluators to quantify their ingpactd to answer the many
efficiency and effectiveness questions that difiestakeholders are likely to pose.

The primary aim of this study was to develop a famrk that would enable the
health and socio-economic benefits of technologbtad health care (e-Healthcare)
models to be evaluated from the perspectives ofipecs, recipients and funders.

To achieve this aim, a multi-dimensional framewonkcorporating Information

Systems and Health Economics theory, was develapedrefined through input
from multiple case studies. These studies inclualedustralian Research Council
(ARC) case using Health technologies to minimiseaesessary hospitalisation of
elderly patients; an Australian E-Health Researeht® (EHRC) case using Tele-
Health to deliver cardiac rehabilitation servicesid a regional Australian care
collaboration case involving multiple care proveléom different disciplines.

In each of these cases, the positive impacts otathicare models were clearly
evident, with outcomes including increased access services, increased
participation, better health outcomes, improvectyabind quality and more cost-
effective use of resources.

The learnings from this study are many, includingtteven where it can be clearly
demonstrated that the e-Healthcare model can prasighificant benefits and is a
preferred choice by users that this does not gteeaibs continued operation and
main stream uptake.

This study will contribute to the literature by prding a framework and
methodologies for evaluating and comparing the fisnand costs of service-
Healthcare models. It will also assist researcheisetter understand how the level
of collaboration between providers and with reaipgampacts on care outcomes and
the delivery of sustainable care, in an increagiagleing society.
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CHAPTER 1 - INTRODUCTION

1.1 Background

Health and aged-care costs are expected to alnoogtiedin the next 40 years for
federal and state governments, says the BusinesacCmf Australia, which has
called for a debate on the nation’s priorities. &&&sh commissioned by the council
suggests that on present rates of population granthageing the cost of care to
governments in Australia will surge to 14.5 pertcehgross domestic product by
2049-50 from &er cent in 2009-10 (Business Council of Austréti@l 1).

An ageing population, combined with a rapid inceeas chronic disease is placing
unprecedented demand on limited health resourcéhk, more than half of all
potentially preventable hospitalisations from stldahronic conditions. In 2007-08,
19.24 (per 1,000 separations) were for chronic tmms$ such as diabetes, asthma,
angina, hypertension, congestive heart failure (JCHIRd chronic obstructive
pulmonary disease (COPD) (AIHW, 2009). The CenfarsDisease Control and
Prevention (CDC) estimated that, in the United &tatthe number of people
diagnosed with diabetes increased from 5.8 mililo@980 to 15.8 million in 2005;
and as of 2009, 23.6 million people have diabelational Center for Health
Statistics, 2011).

By 2051, the percentage of people over-the age5Soin6Australia is projected to
double (ABS, 2003). The largest increase projectecd the over 85 group which
will rise from 1% in 2002 to between 6 and 9% bysP0a massive 500-700%
increase (AIHW, 2006). This cohort is more likety éxperience frailty and will
impact greatly on the cost of health services irsthalia (MacMillan et al., 2001)
and (Stuttle, 2008). In response, new models @& aeg urgently required.

The current ageing population and increasing immdeof long-term conditions

presents the health sector with a major challe@gin older people are living with

more than one long-term condition and have bothicdl and social problems.

Caring for these people consumes a large proporiohealth and social care

resources. Better streamlined care would ensureftbetiveness and safety of care
for the frail aged population (Stuttle, 2008).

Older people commonly present to hospitals with tipk&, complex conditions.
Because of the bottlenecks in Accident and Emenrgetepartments and for
expedience, they tend to be admitted because ielnsichave insufficient time to
explore other options and the patient’s suitabifdy these (Soar et al., 2008). In
response, health professionals, policy makers asiitutions in many countries are
increasingly recognizing the need to respond teehweith complex health needs and
are initiating new models of service delivery desgid to achieve better coordination
of services across the continuum of care (Conr&hértell, 1996).

Modest admission reductions or length of stay (L@&Jings can be achieved by
effective application of hospital discharge plamnifKumar & Grimmer-Somers,
2007). Hospital in the Home (HITH) involves the yigion of acute, sub-acute and
post-acute treatments by health care professioaala patient's usual place of
residence as a substitute for inpatient care redeat a hospital.




“Hospital Avoidance” or reducing avoidable admissids a field that the research
team has been researching in both grant-suppodselarch as well as research
commissioned by state Departments of Health. Iidica are that the savings from
Hospital Avoidance can be significant. Each episadeHospital Avoidance,
involving resettling back into a person’s home aw$uring the provision of all
appropriate services, saved the cost of half of lovepital bed-day per avoidance,
potentially offering massive savings for hospitaitgl state health departments (Soar
et al., 2007a).

Home care has been identified as a less costlgnatiee to institutional care and is
often preferred by patients (Melby, 2005; Robins®899). Unlike hospital care
where systems, process and resources are certdrdlse delivery of home and
community based care requires providers from mleltgsciplines, with different
systems and cultures to converge together in thigedg of care. Providing cost
effective, quality home based care requires prasideom multiple disciplines to
integrate the coordination and delivery of caresThquires the disparate systems of
multiple providers to integrate together so thdbrimation can be shared between
them.

Effective integration of care requires (as a minmuhat health care professionals
share information about — and with — patients giregriate points in the care or
treatment process. This will only be possible ik thecessary infrastructural
arrangements — such as shared patient recordsnetgiollaboration, and a clear,
transparent incentive structure are in place (\Wirglk & Bansler, 2007).

In 2010, the Australian Government committed $48bt@ e-Health initiatives over
the subsequent two years, which it claims wouldrowe patient safety and help cut
waste and duplication within the health system ¢falin Government, 2010).
These initiatives including unique identifiers fé&roviders and Consumers, a
Personally Controlled Electronic Health Record (PBg and Systematized
Nomenclature of Medicine Clinical Terms are aimedaster collaboration and data
sharing across all disciplines.

Recent studies have shown that an increase innpdualthcare practitioner (HCP)
interaction is linked to the successful treatmert management of diabetes (Levine
et al.,, 2009). Patients generally enjoy better theahen managing diabetes using
software products that modify behaviour, than thede do not (The Diabetes
Control and Complications Trial (DCCT) study at tdational Institute of Health),
(National Institute of Health, 2000). A steppedecarogram for depressed primary
care patients led to substantial increases innreswit effectiveness and moderate
increases in costs. These findings are consistéht twose of other randomized
trials.

The announcement by the previous Prime Ministekugtralia, Kevin Rudd in May
2010, of a flexible and pragmatic funding programthe care of diabetes sufferers
augurs well for the development of the long-moatedealth system in Australia.
The Pharmaceutical Society of Australia (PSA) lasylbeen pointing out that e-
Health is the only truly cost effective way of mgmay many medical conditions
(Pharmaceutical Society of Australia, 2005).




1.2 The Research Context

Previous studies, as referenced above, show alaiwwrebetween the provision of

care and the outcomes achieved for persons wittmahconditions. They also show
that the level of collaboration between membera oére team can clearly impact on
the cost-effectiveness and quality of care outcofoegersons with chronic and

disabling conditions.

Collaborative technologies including web, mobilepsjpsocial media and smart
devices are driving new models of healthcare wipeowiders and consumers can
connect together in virtual communities that faatk real-time communications and
encourage consumers to take a greater role in #magement of their health.

In the context of this study, e-Healthcare is dedias the combination of health care
services, technology and information systems tavelelremote and home based
care.

As new e-Healthcare models emerge, it will becomgeirative for program
researchers and evaluators to quantify their ingpaictl to answer the many
efficiency and effectiveness questions that varstakeholders are likely to pose.

Question 1 “How will the e-Healthcare model providemore cost-effective
services and better care outcomes for older persoasd persons with chronic
and disabling conditions?”

AND

Question 2  “What are the barriers that will inhibit its uptake?”

1.3  Study Purpose

The complexities involved in changing from essdiytia face-to-face care delivery
model to a technology enabled Healthcare (e-Healé)amodel that either fully or

partially facilitates the delivery of remote caege immense. In the context of this
study, remote care refers to services delivered atistance via web, mobile,

telephone, in-home and personal technologies tplpem their own homes or

community setting.

The purpose of this study was to measure the impafce-Health technologies on
the provision of community based care to older gessand persons with acute and
disabling conditions.

This study also aimed to demonstrate how the l|efekollaboration between
providers and recipients within a Healthcare comityumpacts on the outcomes of
the service model.

1.4  Contribution to Knowledge

This study will contribute to the literature by pring a framework and
methodologies for evaluating and comparing the fi#snand costs of technology
enabled health care (e-Healthcare) service mottelgll also assist researchers to
better understand how the level of collaborationwken providers and with
recipients impacts on care outcomes and the dglieérsustainable care, in an




increasingly ageing society. The findings from teigdy also have the potential to
inform and guide future policy decisions in the igesand implementation of e-
Healthcare strategies.

The methodologies and techniques utilised to devie evaluation framework and
methodologies will add to the body of knowledgenformation systems design and
potentially contribute to the better design and lenmgentation of home-based care
services. This study was not directly related t® dutcomes of individuals, but it

does incorporate a number of elements that supgperttheory that the level of

interconnectivity within a care model can subsalhtiimpact on the outcomes of
individuals receiving care.

1.5 The Research Framework

To achieve the aims of this study, a framework vesgiired that could capture the
complex economic, system and social perspectivesa ofechnology enables

Healthcare (e-Healthcare) model. In the contexhisf research e-Healthcare service
models have three core components:

Collaborative technologies, including web, mobilgs, social media and
smart devices;

Health care services provided by health and afiredessionals; and
Information services incorporating data, images @mmunications.

These three components can combine together irrietywaf ways to enable the
delivery of care to people in their own homes anowinity setting.

The researcher initially developed a multi-dimenalocconceptual framework, based
on the (Delone & McLean, 2003) IS success modelt ifcorporated Information
Systems theory and Health Economics theory. Tlaisyéwork was then used as a
basis for evaluating the impacts of three e-Healthservice models, during which
time it was refined to take into the accounts thecsic requirements of each case.

Information systems (1S) is the study of compleragninetworks of hardware and
software that people and organizations use to aolfdter, process, create, and
distribute data (Archibald, 1975)

Health economics is a branch of economics concemigd issues related to
efficiency, effectiveness, value and behaviouri@ production and consumption of
health and health care. This theoretical backgrasrmaced within the framework
of the evaluation of health care programs using-etisctiveness, cost-utility and
cost-benefits analysis.

1.6 Research Approach

This study focused on evaluating the impact ofatmirative technologies in the
delivery of health care, firstly through an extemsiliterature review and then
through the search for and development of a theatetramework to guide the
research.

Creating a framework and methods that can be usemohdasure the costs and
benefits of moving to a remote model and the imgd#ais will have on providers,
consumers and other stakeholders can be a challenge




To meet this challenge, the researcher has draem the literature and his own
experience in developing and implementing healtfe a@lutions, cost accounting
and business analysis to create an initial cone¢tamework. The researcher has
then completed an extensive search of the litezaturefine his methodologies and
used the framework and methodologies to evaluaée tbtases studies

An initial conceptual framework and methodologibased on an adaptation of the
updated Delone and McLean (2003) IS Success framkewod the researchers
previous experience, was refined through multigeecstudies using e-Healthcare
technologies. These studies included an AustrdRasearch Council (ARC) case
using Health technologies to minimise unnecessavgpitalisation of elderly
patients; an Australian E-Health Research CentHR(E) case using Tele-Health to
deliver cardiac rehabilitation services; and a oagl Australian care collaboration
case involving multiple care providers from diffetedisciplines. To guide the
research, a Multiple case study Design was adoptad, (Yin, 2003), as shown in

The first stage defined the purpose of the studytae related theories that
the researcher / investigator is seeking to expliwe selection of cases that
can be related to the theories and identifying laow from whom data were
collected.

The second stage involved preparing the data ¢mlteprocess for each case
study and analysis of the data collected.

The third stage focused on the analysis of each sagly, both individually
and collectively, and how the learning’s from tleses can be used to refine
the theory and associated methodologies.
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Figure 1-1 Case Study Method adapted from Yin (2003
SOURCE:(Gulsecen & Kubat, 2006)




During the course of these studies, the evaludtimmework was refined and the

learnings re-applied to the other studies. Eachhefstudies were analysed both
separately and collectively, which clearly evidahdbe impacts of collaborative

technologies on care outcomes including; increasambss to services, increased
participation, better health outcomes, improvectyabind quality and more cost-

effective use of resources.

1.7 Methodology

The research approach chosen demanded a methodthagywould enable
alternative care models to be evaluated and cordpard the learnings from this to
be utilised to refine the framework and methodaegi

A mixed methods approach incorporating Action Reseanethods (Act, Observe,
and Reflect) combined with case study methodolagptured both qualitative and
quantitative data, which was then used to valittagramework.

Data collected included assessments, surveys, \@iger, semi-structured
interviews, and focus groups, statistical outpusifthe studies and operations data.
Operations data included service inputs and outpatsrvention types, resources,
costs, service volumes, processes, manual proceds@dication of activities,
barriers to service delivery, stakeholder perspestiissues and problems, quality of
care indicators, hospital attendances, Lengtha@y 8hd comparative costs.

For each of the case studies, there was a pragéalesshment, letters of invitations
to become involved in the research, formalisatidnresearch protocols, data
requirements, inclusions and exclusions, confi@dititi and ethics considerations.
Throughout the studies, direct contact was only endg the Researcher with
providers of care services and other stakeholdetsyith the recipients of care.

During the course of the studies, feedback andrtepeere provided as required by
each stakeholder. Coded protection of identity wsead for all statistical outputs,
and information on each project was only disserethab approved stakeholders, as
per advised by the project managers.

Transcripts from workshops and interviews and thauation results of case studies
were made available to stakeholders via the Proyeslb site. Anonymity of
participants _was _ensured through a process of codéstences. Comparative
evaluations undertaken between studies will be naa@déable to all stakeholders
involved, upon request.

1.8  Study Outline

1.8.1 Chapter 1: Introduction

The chapter provides an introduction to the stadlpwing the reader an overarching
view of the whole thesis.

1.8.2 Chapter 2: Literature Review

The literature review highlights the challengesrigahe health care services, with
rising demand from an ageing population, highettaimses of chronic disease,
complex and antiquated funding models and incrghsirestrictive privacy and




security policies. It then explores the potentiahé&fits that have been achieved by
providing technology enabled home-based care, hiffieudt these are to measure
and the barriers to uptake and mainstream usageonitiudes with a review of
evaluation methods, tools and measures which are uked as a basis for suitable
evaluation frameworks.

1.8.3 Chapter 3: Theoretical Framework

This chapter used the research findings from ttezaliure review to investigate
frameworks that may be suitable for evaluating thgact of collaborative
technologies. After a lengthy review, an initial nceptual framework and
methodologies, based on an adaptation of the updéone and McLean (2003) IS
Success framework and the researchers previousienpe, was selected. This was
later refined through multiple case studies usktfpalthcare technologies.

1.8.4 Chapter 4. General Methodology

This chapter outlines the general methodology, Wwiacted as a guide for each of
the case studies, including project establishmdata collection, processes, cost
calculations and benefits calculation. The methogiplwas extensively updated over
the course of the cases.

1.8.5 Chapter 5: Error! Reference source not found.

The first case study evaluated how collaboratidwben community care providers,
assisted by technology had a positive impact orddiiwery of care to older persons
in the Murray Mallee region of South Australia. T&@re multiple service providers
for the 3 types of community packages across sgiome of the Murray Mallee. The
demand for services is greater than the supplyaokgges, and so services maintain
a file of referrals from which they select clieats vacancies occur.

1.8.6 Chapter 6: CASE STUDY 2

The second case study was an Australian ResearahcCqARC) project that
focused on minimising the unnecessary hospitatisatif older persons through the
development and implementation of an e-Healthcasleition to facilitate the
delivery of care in the community. This study cdnited significantly to the
understanding of the barriers to uptake of e-Healt solutions and care models.

1.8.7 Chapter 7: Error! Reference source not found.

The third and primary case study was a CSIRO AlisteaHealth Research Centre
project that focused on the use of a Telehealthtisol to provide an alternative to
hospital/centre based rehabilitation program foopbe who have suffered a
myocardial infarction. This study contributed sigrantly to the initial conception,
constructs and methodologies developed for theathtzare evaluation framework.

1.8.8 Chapter 8: Results and Discussions

This chapter reviews the outcomes for each casly stad draws conclusions on the
constructs and the process leading to the finahdraork. It concludes with a
summary discussion of the major findings.




1.8.9 Chapter 9: Conclusions

This chapter provides concluding remarks for thedgtand briefly revisits the
practical use of the framework and suggested futesmarch opportunities; the
contribution of the study, its applicability, limtions and implications for theory.




CHAPTER 2 - LITERATURE REVIEW

There is evidence that improving collaboration kesw providers and recipients can
result in better care outcomes, better access, roosé-effective services, and
improved quality of care outcomes for persons wtitonic and disabling conditions
(Soar et al., 2008).

There is also evidence, that for some service® dalivery at a distance can be as
to face care is needed it does not need to beaedl fo face (Sarela et al., 2009a).
Web, mobile apps, social media and remote devicentdogies can collectively
facilitate collaboration by individuals who may Becated in vastly different

developed to address the health needs of commsiaiteeind the world.

2.1 Searches

This literature review considered a range of prinsudies that explore the demands
on the health system and the strategic shift tovelebn increasing level of home
based care, as an alternative to institutional aaeehospital or residential facility. It
then considered primary studies and expert opiniothe key enabling technologies
that are driving this shift and the difficulties measuring the benefits, costs and
quality aspects of these emerging care modelsudied were randomised controlled
trials and quasi-randomised controlled trials whehnology enabled home based
care models have replaced or reduced the needaddityf (hospital or residential)
based care.

Also considered, were relevant conference repodspaoceedings, as well as expert
opinion texts and commentaries. The review strategiuded primary published
studies. An initial EBSCOhost MegaFILE Complete rebawas performed
(including Cumulative Index to Nursing and Alliede&lth Literature, Australian
New Zealand Reference Publications, Health Busirgge, and Health Source
Academic). (EBSCOhost databases and discovery odmiies are the most-used,
premium online information resources for tens obukands of institutions
worldwide, representing millions of end-users).l&wing this terms identified and
synonyms used by databases were used to com@et®mad comprehensive search.

A second search using all key words of home based, cemote care, e-Health,
eCare, video consults, assistive technologies, itabsn the home, hospital
avoidance, medication management, collaboratioltalmarative care models, client
portal, patient portal, mobile health, aged caheouic illness, disabilities, integrated
technologies; and index terms was undertaken a@bstatabases. An analysis of
the key words, text words contained in the titled abstract and index terms used to
describe the article was completed.

Third, the reference lists of all articles werersbhad for additional studies.

Reference lists of articles retrieved were handcbea, as well as a range of
literature from health, legal, ethical and emergeservices.

Grey literature was sourced using a number of hatesites such as Google
Scholar and personal email communication with agtlod relevant studies




and known researchers in the field were Iinitiateene appropriate.
Selection criteria papers were retrieved if thegved information about
consumer attitudes or experiences or perceptioas$tive technology.

The main themes to emerge from the literature vevi@sed some dimensions in
relation to the independence, terminology, natioaad international trends in
relation to e-Healthcare and acceptance of heakhtschnologies. The emergent
themes provided the framework for this literatueeiew, including:

Trends towards providing home based care as amaitiee to hospital care;
Roles and successes of e-Healthcare technologies;

Changing trends, social media and collaboration;

The need for evaluation;

Cost Benefit modelling;

Barriers to implementation;

Solution development and Information System (I&ptty; and
Collaboration theory.

2.2  Trend towards Providing Home Based Care
as an Alternative to Facility Based Care

Current models of care coordination are inefficiantl with use of hospital services
spiralling upward from around 50 years of age (Szaal., 2007a), new models of
client management are urgently required. In Austraatients over 65 years account
for 46% of acute hospital bed days and 33% of lalkpeparations, even though
they represent only 12% of the total populationg Rustralian Institute of Health
and Welfare, 2006). By 2051, the percentage of 6%erin the Australian population
is projected to double. The largest increase vélirbthe over-85 group from 1% in
2002 to between 6 and 9% by 2051; a massive 508 7400rease (The Australian
Institute of Health and Welfare, 2006). This cdhisr more likely to experience
frailty, and their increase in the population viffipact greatly on the cost of health
services in Australia (MacMillan et al.,, 2001). Alse population ages, general
practitioners are seeing more patients with mtipbmplex and chronic conditions,
who are often treated by a team that consists dtfipteuclinicians of whom the rest
of the team know little.

2.3 Reducing the Risk of Unnecessary
Hospitalisation

Aged patients commonly present to hospitals witltiple, complex conditions and
tend to be admitted because clinicians have irgafft time to explore other options
and the patient’s suitability for these (Bruen, 200Frail aged people are often
poorly managed in emergency departments of hosmatatheir needs do not comply
with a straightforward diagnosis and planned mamege approach. Better
assessment strategies and protocols need to seditily the health sector. This in
turn may require higher involvement by allied heajroups (Gonski, 1997). One
third of problems presented in primary care gengrattice and hospital emergency
departments are now chronic in nature (Britt et2405).




2.4 Role and Success of Health Technologies

Globally, governments are considering strategieetiice demand on hospitals by
providing e-Healthcare for the aged and chronianitiere they reside. There is a
paucity of research about effective ways to achteie In Australia home care has
been identified as a less costly alternative ttititgonal care and is often preferred
by patients (Melby, 2005; Robinson, 1999).

In Australia, the Federal and State Governmentsals® increasingly interested in
ways to reduce avoidable hospital admissions ofatlped, and several trials have
been sponsored (South Australia, Northern Territorgt the ACT). Because of this
paucity of research, the effectiveness of thessegires are unknown, but what is
certain is that general practice and other commymiactitioners will shoulder the

responsibility for the treatment of these people.

In 2005, a national workshop sponsored by the Aliatr Department of Health and

Ageing (DOHA) on hospital admission minimisationtbé aged, identified a lack of

consistent and reliable identification of candidafi@ hospital avoidance as a major
barrier to admission minimisation. This is becafsstralia has:

Laborious manual processes of organising servidsmultiple providers;
An inefficient manual processing of referral regegand

An inefficient sometime non-existent tracking of\dee delivery to ensure
that patients, particularly those with high risknddgions, have been attended
to in a timely manner.

Despite the identified need to reduce the fragntemtaof care for the aged
population and facilitate referrals between prokgsdéColeman et al., 2004) in
Australia this is in its infancy. Information aneb@munication Technology (ICT) is
expected to provide the tools to streamline cliniearkflow and effectively

coordinate decision making and communication betwewiltidisciplinary care

teams (Conrick, 2006). To date the reality has bewny trials, with some
successful, but many that have not been, and adheknational approach to this
strategy.

2.5  Technology Challenges

Unlike hospital care where systems, process anduress are centralised, the
delivery of home and community based care requmewiders from multiple
disciplines and organisations to collaborate anordioate the delivery of care. In
Community care, different systems and practicesbioed with privacy concerns
and silo mentality, often results in poorly coowrted activities, duplication, errors
and wastage, all of which impact on the qualitgeidvices delivered.

In 1996, chronic disease in Australia was estimétegtcount for around 80% of the
total burden of disease, mental illnesses andyirgarmeasured in disability adjusted
life years (The Australian Institute of Health and/elfare, 2006). The
Commonwealth’s Medicare funded GP Management R@R$1P) and Team Care
Arrangements (TCA) (Items 721 & 723) were intendsda partial response to this
need having been designed to encourage more sgstame planning for patients
with chronic disease. Anecdotal evidence is thateahas been only limited take-up
of these Medicare items within general practice.




The National Health Alliance repeatedly urged gowegnts to provide a properly
resourced and integrated health care system for ahped. They stated that

integrated collaboration to aged care across tlee ttare settings-health, community
and residential care facilities (The Australiantimge of Health and Welfare, 2006).

2.6 Challenges for People Living Independently
at Home

Challenges for people living independently at homeude undertaking normal
activities of daily living which increase in diffity in circumstances where
individuals have multiple health conditions (Godgfret al., 2010; DeRuyter, 1995).
In these instances the performance of self-care poag further challenges to both
recipients and providers of care. For example viddals with osteoarthritis have a
high rate of co-morbidity with chronic conditionsuch as hypertension,
cardiovascular diseases, obesity, and respiraieeasdes (Godfrey et al., 2010).

Both the number of conditions and their severity associated with limitations in
activities and increased pain (Mihailidis et alQ08). Similarly, individuals with
diabetes and co-morbid mental health conditionsh s depression, testify to lower
medication adherence and greater difficulties menggipeir medical care (Bayliss et
al., 2007; McCreadie & Tinker, 2005; Mihailidis at., 2008). Integrating self-
management tasks for coexisting and often intargaliseases is complex (Bayliss
et al., 2007) and may reduce an individual's anthieir family's ability to perform
self-care activities.

Cognitive impairment is also important when consig supporting older
community dwelling people. According to (Bewernék al., 2009), nearly 14% of
people over age 71 have some form of dementia, piévalence increasing to
nearly 40% of those over age 90. As dementia pssgs it impacts a person's
independent functions and can increase the burdecaregivers. Bewernitz et al.
(2009) has suggested that the use of assistiveae{AD) can help individuals with
dementia live more independently.

Older individuals with cognitive impairment ofterave difficulties using assistive
technology devices, because the devices are nign@elsto address their needs. The
development of "smart devices" has potential inséisg older adults with cognitive
impairment (Bewernitz et al., 2009).

Many older people living in the community are agsisby community health
professionals, who may include community healthsesy physiotherapists or
occupational therapists. These professionals, #sawethers such as social workers
and carers, work in a field where there is a hitfelihood of adverse events,
conditions and unmet needs. These adverse eveciigdén falls, difficulties in
managing medications, incontinence, social isatatifear of crime, depression,
cognitive decline and associated challenges suckaaslering and safety concerns
(Soar & Youngjoon, 2007).

Previous work by the research team Hegney et @DGR has found that the aged
and community sector workforce — and particulaipse in rural and remote




communities — often does not have access to seit@l infrastructure, support and
training to assist them in their work.

Improved coordination across sector boundaries ipriarity for aged care.
Throughout their journey, from General PractitianefGPs) to hospital, to
community care, to residential care, the frail agedson frequently experiences a
range of care providers who do not appear to beeawfprevious (or concurrent)
treatments.

2.7  Technology Enabled Care Programs

As health care becomes increasingly participatony eollaborative, digital-social
health has the potential to transform the patieapuface from being mere
passengers to responsible drivers of their hedth.empowered, educated, and
responsible patient, family and community is theworen motivated and better
positioned to access information and understandirtipications of lifestyle and
health care options. Once they have more suppartkaowledge, they are better
positioned to leverage social health platforms poead what they learn, create a
larger social health support team, and eventualBkenchoices that improve
individual health as well as the health of theirldilen, families and communities
(Chai, 2012).

Collaborative technologies can have a substantiphtt on the delivery of care as

and_share information, quicker and more seamleSgigse tools include shared
Electronic Health records (EHRS), shared documesasiire messaging, person-to-
person workflow procedures, document managemedéoyimobile and web apps
and personal portals. Such abilities become vatuainice they enhance interaction
among care teams, located in various locationspanchit for them to work jointly,
and to share information and strategies. Also, fEynit live meetings to take place
in the technological way rather than the physicay\({Boulos et al., 2006).

Collaborative technologies associate people togethéhe processes that alter the
way they perform and how they provide their serwicEhe design of presence
technologies enables people to view if anyone isesgible and reachable for
communications across different channels. In aalid®rld, a GP consulting with a

patient, could see if the patient’s specialist waxailable to discuss an urgent
concern, simply by looking on their PC or tabled ainthe specialist were available,

arrange for an immediate discussion, instead alisgrthe person to the emergency
department. With these technologies collaboratiecones more reachable and
faster. The tools of collaboration offer more pieat and attractive choices,

providing a diverse way of solving the problemsommunications latency (Boulos

et al., 2006)

Decreasing the delay in sharing and connectinghfairination becomes more and
more significant in the today’s fast-paced worldheTcloud is a rapidly emerging
vehicle that can significantly reduce the time affdrt of establishing collaborative
technologies. Cloud computing encourages provitteesvaluate their core business,




regarding what they do best and how they can ermalmaw technologies. With the
initiation of cloud computing, the technologiescollaboration become the tools that
make it easy for firms, and their workers to workaototal new plane (Boulos et al.,
2006).

A key form of collaborative technology is video. elitechnologies of Video
collaboration are reinventing the place of work ggrmitting the people to meet,
efficiently, virtually and reliably starting at ndaany spot on the globe. It has been
widely acknowledged that video collaboration assstsinesses importantly through
decreased travel, improving group collaboration aAodding trust. These benefits
have come out as uniformly significant factors thave not been generally studied
(CISCO, 2010).

Innovative technology care programs are able tm stee tide of increasing costs of
health care and demand, by utilizing in home obegrappliances in tandem with

the programs of care management. There are that@dés in the technology enabled
care model; first a patient in the housing settisggond the provider association
augmented by the members of the care team andahiElectronic Medical Record

related to the Patients’ Personal Health Recordofide, 2008).

In Britain a mobile information technology in prinyacare settings enabled a total of
13,278 acute hospital bed days to be saved by edaagmission/ assessment
processes (Lowe, 1998). On presentation to hospiitalpatient receives a thorough
medical assessment that indicates if they neee @mdmitted immediately or may be
suitable for home based care. British researchsedl on community assessment
centres but the work validated a central assesso@nite as leading to admission
avoidance (Evers, 2008). On many occasions, contynoarses were called to treat
patients at home without need for them to go tghak According to Stuttle (2008)
the need for healthcare staff to focus on maintgirthe independence of older
patients is paramount.

During the period 2003 to 2006, the Advanced Comtgu@are Association
(ACCA) was funded by the Government of South Adstr coordinate short-term
community based services. A primary aim of the iserwas to reduce avoidable
hospital admissions by targeting the identificateomd referral to community care
services of likely hospital candidates at the G&ctice, residential care facility and
outpatients (Soar et al., 2007b). ACCA comprise@ @bnsortium of locally based
community providers who collectively delivered attative to hospital care for
17,000 candidates during the three year periodeAdomponent in the success of
the ACCA program was the use of Information and @mmication Technologies
(ICT) to address the barriers previously statedinmyroving the referral process to
multiple community providers and enabling serviadiwiery to be tracked. This
program demonstrated a proof-of-concept technolsglution that reduced the
complexity of making a referral to community seevimrganisations. The technology
solution provided a business-to-business portdléhabled referrals from hospitals,
health practitioners, and residential care faeditto be electronically received by a
contact centre that interfaced with a wide rangecommunity based service
providers (Whittaker, 2008).




2.8 Electronic Health Networks

The potential benefits obtained from implementiriglettronic Health Networks”
(EHN) have been widely proclaimed from Governmemi®und the world.
Information and communications technology (ICT)lwittegrate the disparate parts
of the health sector, facilitate portable electconealth records and bring together
databases that will be accessible by multiple sergroviders, and give patients
greater access to health information (WAVE Advis&wgard, 2001). Research on
organisational communication has consistently shthahworking across functional
boundaries and sharing knowledge is extremely aiifff because knowledge is
always localized, embedded and invested in pradigrewn & Duguid, 2001,
Carlile, 2002; Wenger, 1998). This has had an dimgeeffect on the connectivity
between health care providers with a silo mentabtyisting between them
(Whittaker, 2008).

2.9 Integrated Technologies

Most of the studies in technology integration haeen condemned for being ad hoc
and theoretical, motivated more by the technoloffprdances rather than the

anxieties of subject matter and pedagogy. It iu@dgthat the transmission of
multimedia turns to minimize the studying into thienple content, since it is too

complex to convey complex content through multimmgtiuber, 1990).

There is substantive evidence that providers oltiheare who choose a greater level
of integration, through the use of technologiedl perform higher than providers of
healthcare who are choosing a lesser level of tdoly integration. It is in the
service of healthcare that more uncertainty andaldity can be found at the point
of service compared to any other economic actilityx Benton, 2006).

The greater the level of integration of technolsgi@nd the greater the use of these
technologies in each stage of the delivery of healte leads to a higher ability to
deliver more cost-effective, high quality healtreeaFhe providers of healthcare that
have the greatest level of integration of technglage posited to be greater in terms
of the capabilities with the uppermost level of gieparedness of the medical record
by the way of storage of information and accesthéoinformation that assist better
quality and apt clinical decision making (Kelly, 9. The UK National Heath
Alliance urged governments to provide a propergotgced and integrated health
care system for the aged, stating that communitiast ensure that all artificial
barriers between care settings are removed or eedso that a structure can be
created where all elements of health care serviees well integrated and
coordinated. There needs to be a funded and ineebranfrastructure for
collaboration in care across the three care ssattifgspital; community; and
residential care facilities (Wu et al., 2011).

Integration presupposes what Timmermans and Bed@3(2denote compatibility
standards, i.e. negotiated agreements about wlthhaw to share and exchange
information across multiple local settings and eyst (Ellingsen & Monteiro, 2006).
Unfortunately, the term “Integration”, is more aftéhan not, perceived as being
predominantly technical and excludes the sociotipali aspects of integration.
Winthereik and Bansler (2007) highlight that infaton systems for health care
have so far primarily been developed to supportdbeputerization of patients’
records and work flows within individual health earganizations. Opposed to this,




the development of ICT systems to facilitate inédgd care must support
communication in highly heterogeneous networksed#ltimcare professionals, home
care workers and patients — across institutionedamizational and professional
boundaries. Research on organizational communicias consistently shown that
working across functional boundaries and sharingwkadge is extremely difficult
because knowledge is always localized, embeddedraedted in practice (Brown
& Duguid, 2001; Carlile, 2002; Wenger, 1998).

Effective integration of care requires (as a minimuhat health care professionals
share information about — and with — patients giregriate points in the care or
treatment process. This, will only be possible lie tnecessary infrastructural
arrangements — such as shared patient recordsnetgiollaboration, and a clear,
transparent incentive structure are in place (\Wirglk & Bansler, 2007).

New health care models are rapidly evolving in dieivery of aged and disability
care driven by consumer demands, funding modelskfaree, technology, quality,
transparency and accountability. These changesdaveng innovation and the
emergence of a number of new care/ business models.

2.10 Collaborative Technologies

In a broad sense, collaboration requires indivislualorking together in a

coordinated fashion, towards a common goal. Acc@hiplg the goal is the primary
purpose for bringing the team together. Collabweatiechnologies help facilitate
action-oriented teams working together over gedgragistances by providing tools
that aid communication, collaboration and the pssceof problem solving.

Additionally, collaborative technologies may sugpmroject management functions,
such as task assignments, managing deadlines aretistalendars (Schrage, 1990).

2.11 Changing Trends, Social Media and
Collaboration

In terms of health and social care, collaborate@hhologies enable care providers,
care recipients and family and other carers to telmocommunicate, share
information, monitor conditions and participate the care service (Ocker &
Yaverbaum, 2001). The most commonly known collatieeaechnologies are:

Tele-Care, which enables the, health status ofep@&ti at home to be
monitored remotely, using a combination of an ermecy call service
combined with alarms, sensors and other equipnme@rsupport functional
independence (Cook, 2008; National Health SysteriS)\ 2009);

Tele-Health, which utilises video and data sharmghe delivery of clinical
services to patients by providers who are physidatiated at a distance;

Web 2.0 and mobile sociable technologies and ssuéivare, which are
enablers in health and health care, for organizaticlinicians, patients and
laypersons. They include social networking seryicedlaborative filtering,

social bookmarking, folksonomies, social searchireeyy file sharing and
tagging, mashups, instant messaging, and onling-plaler gaming; and

Electronic Health Records, which enable healthaimital information to be
transferred, or shared between providers and quiests.




2.12 Tele-Care

There are many definitions for Tele-Care. Accordioghe Department of Health

report, BTIE (Building Tele-Care in England), Télare is explained as the

equipment that has been offered to support an ichav in her / his home and

tailored to meet their requirements. This couldabeeasy as the basic community
service of an alarm, which is capable of respondimgng an emergency and offers
regular contact over telephone (Adler & Ziglio, 39

Tele-Care is a term for providing isolated caretfa elder and physically less able
individuals, offering the reassurance and careirequo permit them to stay living
in their own homes. The use of sensors, backedyuactive monitoring can offer
support for individuals with illnesses includingndentia, or people at the high risk
of falling. Tele-Care varies from that of Tele-H&ahnd Telemedicine. Tele-Care is
referred to the idea of facilitating people to stagependent at their own houses by
offering person — centred technologies to supplet individual or their carers
(Beyer et al., 2008). Over the past decade a wadge of technology assisted (AT)
care services have evolved, aimed at enabling tcabe delivered safely and cost
effectively to persons in their own home insteadnofin institutional setting. The
terminology around assistive technology can vaeatly and encompasses a variety
of specific equipment. Assistive technology hasnbdescribed as ‘any device or
system that allows an individual to perform a tésat they would otherwise be
unable to do, or increases the ease and safetywhiith the task can be performed
(McCreadie & Tinker, 2005; Cowan & Turner-Smith989.

Tele-Care is one form of assistive technology is#s a combination of alarms,
sensors and other equipment to support functiondependence (Cook, 2008;
National Health System (NHS), 2009). Tele-Care ma$eto a personal emergency
alarm supported by a response centre with commadylable and low-cost
peripherals such as flood and extreme heat serssiissensors, movement detectors
and door-exit sensors. Typically with Tele-Caree thiser will wear a Personal
Emergency Alarm button on a pendant or wrist bdrad they can use to send an
alarm signal through their base-station, usuallynezted to the home telephone, to
an operator at a response centre.

Other devices can also be connected to the basens(Repartment of Health and
Ageing, 2009). For instance, a bed occupancy sarsobe used to monitor when a
person gets out of bed at night, and if they doratirn within a certain period, an
alarm would be raised. The bed sensor can be linkdbdan automatic light sensor,
so that when the person gets out of bed the lighiston and allows them to
immediately see where they are going. Similarlyprdexit sensors will detect if
someone opens the front door and movement deteeitbrprovide an alert if the
person then leaves their home at a time that nbghhappropriate (Department of
Health and Ageing, 2009).

The development of AT has greatly progressed awesiigations on the suitability
and user acceptance continue (Faife, 2007; Marst@9; Wilson et al., 2006). The
Queensland Smart Home Initiative established Quaed's first ever demonstrator
smart home with assistive technologies in placeetthance home care and
independence for people with chronic iliness. emook Queensland’s first project
to share patient clinical information across sectaf care-acute, primary,
community and aged care. The findings of this atile suggest that more attention




needs to be paid in tailoring technology to thefgrences of the older age group
(Hegney et al., 2006). Elderly participants had ediattitudes toward technology,
with most demonstrating interest in specific tedbges, for everyday use.
Caregivers were similarly interested in specifipay of technology, especially to
assist with activities of daily living (Harris, 200

Emergency call systems, health status, and actmdgitoring were rated as useful
or very useful, whilst videophones were rated asllizauseful. Intrusion into one's
privacy was the most prominent concern. Regarda@agsf in old age, people were
mostly afraid of diseases and loss of independehoas observed that clients
would entrust their medical data to their physisiaather than relatives or caregivers
(Marschollek et al., 2009). This study may conttéto systematic analyses of users'
perceptions and preferences concerning assistaléhhenabling technologies.

Recently, the development of AT has greatly proggdsand investigations on the
suitability and user acceptance continue (Faif®720The Queensland Smart Home
Initiative established Queensland’s first ever desti@tor smart home with assistive
technologies in place to enhance home care andoemdence for people with
chronic illness (Hegney et al., 2006). It undert@@keensland’s first project to share
patient clinical information across sectors of eacate, primary, community and
aged care. The findings of this initiative suggest more attention needs to be paid
to the tailoring of technology to the preferencéshe older age group (Hegney et
al., 2006).

Consideration for the use of Tele-Care is currelirilyed to the many challenges the
aged and community care sector in Australia isnfgacisuch as rising consumer
demands, rising costs and regulated revenues, arogkfivailability and skill levels,
and also the challenges of providing services actlos vast geographical spread of
the aged care population (Wilson et al., 1995; éfars et al.,, 2010; Soar &
Youngjoon, 2007). These challenges make it incnghgidifficult to meet the needs
of the ageing community dwelling population (Depaht of Health and Ageing,
2009) A study in 2007 by Chiu and Man (2004) eveddawhether an additional
home training program on bathing devices would ouprthe rate of use, personal
independence, and service satisfaction of oldettadho had experienced stroke
and found that in many cases participants becanre mdependent and felt safer
using assistive devices following training and supp

The effectiveness of Tele-Care has been demorstogt®arkins et al. (2008) who
found that the USA Veterans’ Administration’s immlentation of home Tele-Care
had reduced hospital admissions by 19%, hospital d&ys by 25% and re-
admissions by 25%.

2.13 Tele-Health

Broadly, Tele-Health is a collaborative technoldagst encompasses the delivery of
health care services at a distance, using infoonatnd communications technology.
There are numerous definitions, but here we reJaildhealth as the delivery of
clinical services to patients by providers who phgsically located at a distance
(Sood et al., 2007). In this respect, Tele-Headtlsynonymous with telemedicine,
and is a distinct subset of e-health, which encasgs all the uses of information
and communications technology supporting healthrafated fields (Al-Shorbaji &
Geissbuhler, 2012). Tele-Health contains severalatites of delivering health care




services, which can be divided into synchronoueeal-time applications including.
video consultations and asynchronous or store-anwaird applications, including
the transmitting of still images or physiologicaitd (Tulu et al., 2007).

Telehealth has most potential for people with clor@onditions such as diabetes,
heart failure, chronic obstructive pulmonary digeas multiple conditions. It uses
equipment to monitor people’s health in their ovamie. Equipment can be used to
monitor vital signs such as blood pressure, bloxggen levels or weight. These
measures are then transmitted to a clinician whoatserve health status without
the patient leaving home. The clinician can mondaity readings to look for trends
that could indicate deterioration in condition -dantelligent software can monitor
readings and alert clinicians when appropriate.diteg that are out of the expected
range trigger an alert for the clinician. Tele-Heakolutions offer a way of
delivering tailored care for patients with longneconditions, which helps improve
quality of life and reduce avoidable hospital adsiuss.

By using Tele-Health equipment individuals can tke same measurements that a
nurse or GP would take thereby avoiding frequesitwito the surgery or the need
for home visits. Measurements, that monitor the’sggrogress are automatically
sent through the telephone line and can be reddeogurse or GP from their desk at
the surgery. Tele-Health is an engaging concepalme it has been proposed as an
all-in-one solution for several difficult problents health care delivery, namely lack
of access to care for rural and disadvantaged gramal-distribution of specialist
services, the rising costs of health services,thacheed to deliver more care direct
to the home for the aging population with chronisedses (DeVany et al., 2008;
Bashur & Shannon, 2009; Tracy et al., 2008). Deméod extending video
conferencing to mobile devices is seen to be expipdays chief executive officer
of LifeSize Communications (Buechler, 2012). Mdyilis enabling companies to
get closer to their customers, partners and empktlerough enterprise-class visual
communication.

Over the past few years there has been a rapichsixqpaof video technologies, with
more than 100+ million users of Skype, but surpgbi the use of Tele-Health video
technologies has not become mainstream and ublishfis not matched predictions
(Wade & Eliott, in press). Studies noting the feglwf Tele-Health to be adopted at
the expected rate emerged from the late 1990s, lawthuptake (Paul et al., 1999;
Tanriverdi & lacono, 1999), uneven diffusion (Ghgset al., 2002), and failure of
pilot projects to translate into ongoing servicBar(ow et al., 2003; Kerr & Norris,
2004; Zanaboni & Wootton, 2012; May et al., 2003).

Reports of underutilization appeared across a rasfgelinical areas, including

psychiatry (Grealish et al., 2005; Hailey et ab0®Q), rural health (Robinson, 2002;
Gagnon et al.,, 2006), military medicine (Lam & Maaokie, 2005), pathology

(Dennis et al., 2005) and palliative care (Whitetral., 2009). When the numbers of
tele-consultations conducted by individual servieese measured, they typically
ranged from a few hundred to a few thousand epss@dgear (Lamminen et al.,
2001; Dillon et al., 2005; Hailey et al., 2009). ioers of sites and services
increased over time, but continued to be a veryllsirection of total health care

activity (Grigsby et al., 2007). Zanaboni and Wontt(2012) characterizes
Telehealth as an immature technology that hasestall

The technology of Tele-Health benefits in many wajsle-Health adds a new
concept in healthcare, where the patient is rema@hsulted by the physician. The




ability to provide spontaneous video enabled cdaashds been found to substantially
decrease hospitalisation and appointments to therg@ncy Department, at the same
time as providing better quality of life to patientTele-Health also provides
advantages to the patients where usual delivesgfices of health is pretentious by
distance and can be deficient in access to loeiglst clinicians (Olmeda, 2000).

The Department of Health’s Whole System DemonstrgtéSD), UK commenced
during May 2008. This was the greatest randomisesnenation of Tele-Care and
Tele-Health in the whole world, including 6191 eatis and 238 GP practices
traversing three sites, namely Kent, Newham andn@alt. In this trial, Three
thousand and thirty people, with complications ulthg Chronic Heart Failure
(CHF), Diabetes and Chronic Obstructive PulmonarigeBse (COPD), were
incorporated. The trials were assessed by the hiiyeof Oxford, Nuffield Trust,
Imperial College London, London School of EconomiC&y University London,
and University of Manchester. It is inferred frotrettrials, that with the help of
Tele-Care and collaborative care models, there 46% decrease in the rates of
mortality, 20% decrease in the emergency admissits? decrease in the Accident
and Emergency (A&E) visits, 14% decrease in thectele admissions, 14%
decrease in the days in the bed, and 8% decredse aosts of tariff (Norris, 2002).

This disjunction between expectation and realitg peompted much commentary
and numerous policy recommendations (Jennett eP@04). Researchers began to
investigate why the implementation of Tele-Heal#is lneen so difficult, and what is
needed for successful uptake, typically constrgdists of barriers and enablers that
are perceived as influencing the outcome of TelaHHeservices. Three reviews of
such research collectively indicate that the emablevere well-functioning
technology, user training, planned change with pi@vparticipation, development
of protocols, acceptance by health care providergport for provider collaboration,
use of a business model, and supporting policylagidlation (Broens et al., 2007;
Jarvis-Selinger et al., 2008; Obstfelder et alQ7)0 Barriers cited were technical
problems, lack of technical support, lack of usabilprovider concerns about
quality and ethic-legal matters, absence of prdspdack of a business model, and
regulatory barriers in licensing and standards.

2.14 Social Technologies and Personal Portals

Over the past five years, there has been an egplasithe uptake of collaborative
and social technologies, fuelled by Facebook, BwnitSkype, linked-in and other
services, and_also by the enabling hardware, wblghhones, applications and
connectivity. The proportion of older Australiarged 65 years and over who use the
internet remains well below that for younger ageugs, however, their usage has
increased significantly — from 30% in 2007 to 4092009 (Haukka, 2011) (Sheizaf
& Noy, 2002). A growing number of older persons aosv utilising this medium to
stay in touch with family and friends, especialip$e who are isolated.

Web and mobile sociable technologies and socidvaoé are enablers in health and
health care, for organizations, clinicians, paseand laypersons. They include social
networking services, collaborative filtering, sdcidookmarking, folksonomies,
social search engines, file sharing and taggingshoas, instant messaging, and
online multi-player gaming. Mashups, in web develept, are webs, or web
applications, that use and combine data, presentati functionality from two or
more sources to create new services.




In recent years, a large number of applicationspépmave evolved that enable
individuals to set health and wellbeing goals, rdcexercise, weight and other
statistics and measure their own progress. One @easithe Nokia Wellness Diary,
which has been utilised by the CSIRO E-Health Rete@entre (EHRC) for their
cardiac rehabilitation trial. Additionally, Socialechnologies can reduce the
isolation factor, particularly for those living hbme alone. As the population ages
and more people are living alone, social isolaiarong older people is emerging as
one of the major issues facing the industrialisedidvbecause of the adverse impact
it can have on health and wellbeing (Findlay, 2003)

2.15 Health Apps and Games

Health applications provide a source for users Wketo use technology to monitor
their exercise, diet, body and their whole welldgei All the health apps will be
ranked according to its popularity worldwide. Soaighe different health apps are
follows: The Wellness Diary, developed by Nokiaakles users to track their
exercise, including steps, distance travelled,thrasée and other data via their mobile
phone, which is then uploaded automatically to sqealised web portal. The web
portal also enables the user to set goals, vietrigs and receive hints on how to
remain healthy. WebMD is a health app offering infation on health, tools for
managing health and also support to those persbosneed advice. SparkPeople is
another health app that offers tips on the heattth autrition and provides the
resources that are free. The health app MedHelplenaisers to access education
and monitoring services.

2.16 Electronic Health Records

Electronic Health Records (EHRs) compile and steetronic health information
for whole populations and or individual patienteeTEHR is a digital record that can
be communicated across various health care settlEgRs may comprise of a
variety of data, including medication, demographiesmunization status, medical
history, allergies, radiology images, personalsstikie the weight and age, billing
information and laboratory test results (Habib, @01

Effectual and well-organized communications amamg patient's care team, and
including the patient, can ensure suitable cornedpnce among the professionals of
health care and the physicians, reduce duplicatieliver improved coordination of
care, and improve the security of the patient. Aoorporated electronic health
record is extremely advantageous in the sharinfp@information among members
of the team (Patients First, 2007).

Many countries have recently introduced EHRSs topsupcare in emergency and
unscheduled settings and improve coordination of,dacluding The UK, Canada,
USA and Australia. In Australia a Personally Colg Electronic Record
(PCEHR) has been implemented by the Australian igowent, commencing from 1
July 2012. Note that EHR’s do not necessarily neelde country wide. In fact, in
the main, EHRs are small scale technologies impiéegdeon a community basis.
Electronic Communities of Care are community basedgrated networks that
enable providers, from different disciplines andaisations, to electronically share
information, coordinate activities, and interfacethwcare recipients and their
families or carers (Briffa et al., 2009).




2.17 The Benefits of Collaborative Technologies

The case for investing more in Tele-Care and Telheo as to derive benefits for

carers’ consumers, carer provider organisations @aré funders appears to be
straight-forward yet investment in these technaegremains exceedingly low.

There is some evidence emerging internationallysiggest these can decrease
hospital admissions, provide care at lower costiveleconsumer satisfaction, and

improve work-force productivity, better assist comers in self-care, and many

other benefits. In Australia 9% or 552,000 hosp#admissions were found to be

potentially avoidable, with almost one third of sleooccurring in the 75 years and
over age bracket (Glover et al., 2007).

The Quality in Australian Health Care Study by Wiiset al. (1995) found that
16.6% of admissions of people over the age of Gisyavere associated with an
“adverse event”, which resulted in disability oloager hospital stay for the patient.
Of these adverse events, 51% were considered peblenas they were caused
through health care management errors. In 77.1%esfe events, the disability had
resolved within 12 months, in 13.7 % the disabilitgs permanent, whilst in 4.9%
the patient died. Many of adverse events were &gsdcwith inadequate or poor
guality information or information overload.

Research Australia Limited (2011), suggested tinatsbcial return of health R&D in
Australia was in the order of $5 for every $1 dollavested. In some areas, such as
cardiovascular research, the returns are estimateeé even higher (in the order of
eight to one). This report suggested that the ‘®alaf increased longevity in
Australia — approximately eight years added to éifg@ectancy between 1960 and
1999 was worth $5.4 trillion. It argues that a #figant portion of this rising life
expectancy is the result of improved medical andlthediagnosis, treatment and
prevention, with many of these improvements belmggresult of research.

There is evidence of the impact of regional intatims on health outcomes,
hospital admission rates and LOS. For example,ntepesearch into integrated
region care for elderly patients with complex cae2ds has indicated the potential
to reduce hospital admissions by 28% and lengtstayf (LOS) by 19% (Bird et al.,

2007).

As outlined previously, during the period 2003 @08&, the Advanced Community
Care Association (ACCA), was funded by the Govemine South Australia to

coordinate short-term community based services, am attempt to reduce
unnecessary hospitalisation. In that time, ACCAdbiath more than 17,000 short-
term community care referrals which on estimategdapproximately $4.00 in the
state's health system for every $1.00 spent (vomk&lenberg, 2006). The
acceptance and potential value of minimising avalieladmissions was clear during
the SA pilot study. The 2005 Oct-Dec quarter insecaf 471% alone produced
savings of $925,270 in 5,548 acute care bed days Konkelenberg, 2006).

The above examples clearly support the wide-saddgtaon of collaborative health
technologies. To date, there have been some clemilyle stand-out successes as
identified. There have also been many failures vithions of dollars wasted




2.18 The Need for Evaluation

As can be seen above, in most cases, the finaanmlsocial benefits obtained
through the use of technology enabled collaboratare models can fairly easily be
which results in assistance being provided quickhis could avoid a lengthy
hospital stay. Additionally, video technologies ltbhe used to reduce the need for a
nurse needs to call at a person’s home to deliypeescriptive medication from say 3
visits per day to 2 visits per day. Instead of thied visit, a nurse in a call centre
could observe the candidate take the medicatiorgusivideo phone.

Li and Benton (2006) explore the important rolet iegehnological investments and
nursing development and training has on hospitdopeance from both a quality
and cost perspective. The authors cite anecdotdérese that casts concern on the
assumption that technological investment is alvap@opriate.

2.19 Evaluation of Healthcare

The ecosystem of healthcare is altering. The cenfie of technologies and health
care pressures is demanding a complete re-evaluatithe systems of healthcare,
and how care is delivered. Healthcare systems rauslve rapidly in order to
address the forecasted epidemics of chronic dissadehe necessities of the aging
population. The modernization of healthcare is @ncancern as Health authorities
across the globe battle with the explosion in clwodisease and an ageing
population. The detonation of health care datatardnanagement of that data will
also be required. These exacting disputes willltresithe healthcare system of the
future being underpinned by the facilitating tedogy and lead to patient — centric
services that decrease complexity, increase dffigiend offer better patient results
(Oracle Healthcare, 2010).

The change towards virtualised, personal healthtaaé empowers patients and
delivers life-long care is upon us. In this 21sttoey, there are great challenges for
the healthcare systems which will need to overcdhee myriad of obstructions
before it can offer the clinical advantages of nufsthe important advances seen in
the life medicine and sciences for the past fewades. An amplified capability to
indicate symptoms and risks features, along wighhiige data capacity, is providing
a better approach into the nature of most of tiseaties. These proceeds also offer
the instruments to better forecast the progreseiodisease, particularly in some
populations.

The ability to monitor and effectively respond tetchanging circumstances of an
individual’'s health may facilitate the moving ofrgiees away from facilities and
into the home environment for circumstances thatldiqreviously have been
prohibitive. The altering nature of the detectidndseases and the treatment also
will need a substantial change in the systems & (@racle Healthcare, 2010).

The healthcare system is in transition. Buffetedthoy increasing costs and rising
demands for the resources, most of them are fay#tiems that require replacement.
Transformational answers are needed that will endi# data to be converted into
information and the current inward looking systeamgjineered in order to engage
both providers and consumers in associated carg@m@vention (Oracle Healthcare,
2010).




Measuring the costs and benefits of e-Healthcamemsaan be difficult and, in most
cases, the valuation of outcomes, for example, itedspays avoided, is difficult to

prove. A Cochrane review of published researchengd found Telehealth-Health
and Tele-Care technologies to be reliable, nonirdetrital and well-accepted by
patients. The review found little firm evidence date of benefits, safety or cost-
effectiveness (Currell et al., 2010). At the timfetlus study, apart from trials and
pilots around both Australia and the rest of theldyathe adoption of AT remains
low. More research and greater rigor is requirediéntify the measurable benefits.

units (2009) deployed in Australia by companies hsuas VitalCall
(www.vitalcall.com.au) and Tunstallw{vw.tunstallap.comm Other Tele-Care and
Tele-Health technologies are rarely adopted outsidiecalised projects. Refer to
Appendix C - AT Solutions Investigated for an ovew of the alternative AT
reviewed during the course of this study. It washie context of this analysis, that
both the socio-political and the technical aspedtthe e-Healthcare models were
considered. This analysis considered the integratibdata and communications
from various systems and technologies, integrabbmew technologies into a
prevailing system of people, terms, practices, aformation and communication
skills. It also considered the integration of mebie-health, Telehealth and other
technologies into the provision of care.

2.20 Calculating the Costs

Health Institutions, throughout the world, are fegisignificant challenges in
meeting the rising costs of healthcare, and as#me time increasing demands by
consumers for higher quality, less invasive, corsmunfocused services.
Governments, health service managers and insuramoganies are continuously
looking for new and effectual processes and toblsmianagement. Fundamental to
these challenges is the need by the administragiblave accurate cost information.

Information gained on the basis of historical medef cost accounting is
insufficient for evaluating healthcare services.sttwy models are required that,
facilitate the complex modelling of the benefitslamosts of differing models of care
and the impact this has on scarce resources.

To meet this challenge, Activity Based Costing (ABGs a proven costing
methodology that, identifies activities in an orgation and assigns the cost of each
activity to services according to the actual constiom by each type of service.
ABC offers advantages over traditional costing beeait traces costs to activities
via cost drivers rather than just fixed and vaeatdesignations. Cost drivers are
defined as those things that cause or drive ctistgxample, the number of service

Traditional methods of costing tend to apportioernead based on output costs. In
contrast, ABC attempts to trace overhead to distetivity measures. This enables
more indirect costs (overheads) to be traced tctcosts compared to conventional
costing models. Over recent years, ABC methodofodiiave progressively been
adopted within the health care system and are nesd @xtensively to calculate
case-mix funding for hospitals and determine theding levels for a wide range of
health care programs (Health Policy Solutions irsoamtion with Casemix
Consulting and Aspex Consulting, 2011).




ABC offers managers access to dependable, exhawsty essential information on
cost. The data collected from an ABC model can kenedsource utilisation to be
traced to organizational units, programs, proceslamed even down to individual
patients, depending on the complexity of the model.

2.21 Calculating the Benefits

With an increasing shortage of accessible resounckealthcare, a prime concern is
the evaluation of the costs and advantages of pagram. Economic evaluation of
health care programs assists decision makers terbainage programs competing
for these rare resources.

Cost effectiveness, cost utility and cost beneidlgsis are the three main types of
economic evaluations, of which the cost effectiwsngnd the cost utility analysis are
the historically most widely used techniques. Thg Hifference of these techniques
exists in the units by which the advantages areutated and valued (Drummond et
al., 2005). All three evaluation methods identibstin dollar terms, but differ in the
way they identify benefits:

Cost - effectiveness analysis (CEA) expresses benafterms of physical
units, for instance, the quantity of tumours detdcand fractures avoided.
These types of analysis have a straight applicatiothat evaluations can be
made only when the units of outcome are the same.

Cost — utility analysis (CUA) enables programs te ¢ompared using
commensurable units of outcomes of health, mostigwn as quality —
adjusted — life — years (QALYS).

Cost-Benefits analysis (CBA) expresses benefitsnonetary units. This
enables benefits to be compared against cost atohali programs to be
easily compared.

2.22 Cost Effectiveness Analysis

Cost-effectiveness analysis (CEA) is one form df &conomic evaluation where
both the costs and consequences of health progoanmreatments are examined.
years as a result of a treatment, which can thamsbd to calculate the cost for each
life year saved. For example, a treatment may $68{000 and on average provide
an additional 5 years of life. This would equat&1®,000 per life year (Drummond
et al., 2005 et all, Chapter 5, Pg.103.).

CEA is a tool that facilitates program managersnike knowledgeable decisions
regarding the allocation of resources. By calcotpt@nd contrasting the costs and
the effects of different interventions, their fieurequirements of resources can be
estimated and examined. A key factor in the anslg$icost — effectiveness is that
different work options can still lead to the sanoalg

effectiveness for each option. The ratio of cosffectiveness is calculated for each
option by dividing the price by unit of effect. Tih@ contrast can be done among
these ratios. The option with the lowest cost @t will usually be favoured on
economic grounds. Alternatively, a higher cost peit option may be considered




due to socio-political influences, for example, whe¢he lower cost option could
result negatively on local staff employment.

CEA can therefore assist program funders and semproviders to make better
decisions on utilizing current and new or freshotgses. The data of the cost —
effectiveness can assist planners to evaluate wdtretegies, and what mixture and
quantity of each, will offer the greatest value fooney in the circumstance of the
desired objectives

Using CEA to measure outcomes of eHealthCare madaisprove useful in terms

of measuring incremental health effects as a redulh program, for example, a
reduction in blood pressure, but it does not take account the quality aspects of
the outcomes.

2.23 Cost-Utility Analysis

Cost-utility analysis (CUA) is a form of evaluatidinat focuses particular attention
on the quality of the health outcome produced,asgdne by health programs or
treatments (Drummond et al., 2005 et all, Chapt&gs137.).

The basic result of a cost — utility analysis is tietermination of an incremental cost
effectiveness ratio (ICER), or cost per QALY (Qualdjusted Life Year).

As the distinction in the usual cost of the twoementions, this can be calculated
and divided by the distinction in the expected QALYreated by the two
interventions. It is assumed in the previous liiémes on the cost — utility analysis
that the outcomes of these analyses could beadilia create a league table of cost —
utility that provides a ranked list of intervent®nThese could be utilized by
decision makers to categorize which treatments tabe funded, by beginning with
the most proficient intervention, that is, the amiéh the least cost per QALY and
working down the table till the budget was exhadiste

Though, this may need details on the incrementsi €ceffectiveness regarding all
the interventions offered by a health service cdaddcalculated. The outcomes of
the cost — utility analysis could be used to deteema threshold, below which

interventions would be usually funded, whilst inemtions above the threshold may

pay for the gain of health (Shepard, 1999).

2.24 Cost Benefit Analysis

Cost-Benefit Analysis (CBA) is a main stream mettlody that requires program
consequences to be valued in monetary units, thablieg the analyst to make a
direct comparison of the Program’s incremental cegth its incremental
consequences in commensurate units of measurebeettitey dollars, pounds or yen
(Drummond et al., 2005Chapter 7, Pg.211.).

CBA simply calculates the advantages of a prograth@ntrasts those advantages
to the price of attaining them. In order to condaiciost — benefit analysis, the dollar
benefits of a program need to be calculated andlelivby the dollar cost of a
dollar of costs. CBA is suitable in a lot of diversituations. It is highly useful for
contrasting the value of different programs and banthe easiest to perform.




Basically, the CBA is useful in comparing the cesffectiveness of two alternative
programs with the same results. The limitation dACis that, reducing the
performance of a program to a numeric cost bemiilar value focuses on the
benefits of the program in monetary terms but igeathe socio-political benefits
that may also occur (Broadway, 1974).

2.25 Valuing Benefits in Monetary Terms

To assist with the calculations of benefits, wherepossible, previously identified
research outcomes should be utilised to substarthiatnet benefit derived.

The cost-effectiveness of cardiac rehabilitationwisll established (Briffa et al.,

2005; National Heart Foundation of Australia, 2018) Australian study estimated
that, among patients who have experienced an aocub@ary syndrome (heart attack
or unstable angina), cardiac rehabilitation cogigr@ximately $42,535 per quality-

adjusted life year saved (allowing for the effestsurvival), compared with standard
care (National Heart Foundation of Australia, 20IBis level of cost-effectiveness
is consistent with the levels accepted by decismaking authorities such as the
Pharmaceutical Benefits Advisory Committee.

So, as per the hospital avoidance “Falls” examplegere a hospital admission has
been prevented, or the length of stay (LOS) redutiesl days saved can then be
multiplied by the estimated cost of hospitalisatan related services to generate a
benefit and the costs of the service calculategsyming they were less, to estimate
a net financial benefit.

Many of the benefits can be intangible and subjectFor example, a patient may
choose to receive care in the familiar surroundiofjsheir home, instead of in a
hospital ward as this would allow their family getstay by their side. It would be
almost impossible to place a value on this ben&iduced future costs and
improvements in health care outcomes as a resaltppbgram are often much more
difficult to quantify and can be distorted by tinsgcondary health issues and other
factors. Additionally, benefits can be viewed franultiple perspectives, including
cost, quality, access, health outcomes and paatiomp. Furthermore, a benefit to one
stakeholder may not necessarily be viewed as afibémenother stakeholder. For
example, a reduction in nurse visits to provide itegtbns may reduce costs for the
provider, a positive benefit, but this may negdsivenpact on the social and mental
needs of the recipient, a negative benefit.

In a review of research articles on measuring tietscand benefits of e-Healthcare,
while many studies, papers and presentations lwweséd on the reduction in costs,
most studies have struggled to clearly articullagerton-tangible aspects.

CBA and its related evaluation techniques, CEA @tdA rely on the ability to
accurately cost the services provided by, or thnodlge e-Healthcare model.
Calculating the costs of delivering a single sesyvigy a distinct workforce, in most
cases, is relatively straightforward. Calculatihg tosts of multiple programs with
alternative service models and where care senacesdelivered by an integrated
workforce is a far greater challenge.




2.26 Difficulty in Measuring Quality

While authors agree that the quality aspects of eae multidimensional concepts
laden with personal perceptions and judgment, raa#tors do not define quality
and instead proceed immediately to identify defyneniteria or indicators of quality.
Following the advice of Donabedian (1969), thatlea@#on of quality of care be
approached by examining structure, process, ancbomgs of care, most authors
organize their discussions of quality of care udingse three categories to cluster
guality measures or indicators (Rantz et al., 1999)

Evaluating assistive technology (AT) services tendestrate quality or to measure
outcomes is the ethical obligation of the entire édmmunity (DeRuyter, 1995).

Accountability must be accepted by all stakeholdersrder to evaluate all aspects
of service delivery. Developing an integrated systeill require addressing issues
that the AT community has not previously had toef§dPeRuyter, 1995). Human

presence has been identified as an important diorems this context of care and

must be considered when developing concepts foranseevaluation of assistive
technology services (Harrefors et al., 2010).

Community health professionals such as registetgdes, occupational therapists,
social workers, carers and physiotherapists woik field where there is a likelihood
of a high level of adverse events, conditions amthet needs of the frail elderly and
others needing support in home and community ggttiSoar & Youngjoon, 2007).
These adverse events include falls, difficulties managing medications,
incontinence, social isolation, fear of crime, ds®ion, cognitive decline and
associated challenges such as wandering and sadieterns (Soar & Youngjoon,
2007). Such issues are similarly highlighted byeothesearchers (McMillen &
Soderberg, 2002) who identified that the relatigmsbetween the approach that
people take to their illness and the acceptanceswifg assistive technology needs
further study. They also suggest that further neseaoncerning the way in which
people handle their dependence on assistive dewezxs to be conducted.

In an exploratory study undertaken to discoverdhéning dimensions of nursing
home care quality from the viewpoint of consumersiarsing home care, eleven
focus groups were conducted in five Missouri comitiesy The seven dimensions
of the consumer multidimensional model of nursiognle care quality defined were:
staff, care, family involvement, communication, gamment, home, and cost. The
views of consumers and families were compared thighresults of a previous study
of providers of nursing home services. An integtat@ultidimensional theoretical
was used to observe and score the dimensions ainguhome care quality.
Copyright (c) 1999 by Aspen Publishers, Inc.

Following an extensive review of research artiobes integration, many studies,
papers and presentations have focused on the aeedd the benefits of integration,
at this time, a framework for measuring the lemégration and the impact this has
on the quality and cost of providing care has resrbdeveloped.




2.27 Balanced Scorecard (BSC)

The balanced scorecard is a strategic planningrarhgement system used to align
business activities to the vision and strategyhaf organization, improve internal

and external communications, and monitor orgarorali performance against

strategic goals (Balanced Scorecard Institute, ROl2e balanced scorecard (BSC)
IS a means to evaluate corporate performance foam different perspectives: the

financial perspective, the internal business procpsrspective, the customer
perspective, and the learning and growth perspe¢gvotti, 2002).

2.27.1How the BSC can be used in Health Care?

The balanced scorecard (BSC), which strikes a baléwetween financial and non-
financial measures, has commonly been applied aluating organization-based
performance. This enables organisations to condgideir performance goal of
customer satisfaction and other intangible goaldadition to financial performance
(Wu & Kuo, 2012).

In an environment of expanding demand on the headtte system usage of
information communication technology is one of gtmtegies identified to provide
equitable, accessible and safe health care. grised by most stakeholders in health
services that an Electronic Health Record (EHRY) v&luable tool towards achieving
better health care using such technology. In sedibugh, across the world EHR
implementations have experienced a high failure. idevertheless South Africa has
made a strategic decision to implement EHR systethe public health sector. An
evaluation toolkit was developed, to measure tlaesbf readiness of health
institutions in South Africa in implementing EHR desl on Kaplan and Norton's
work on Balanced Score Card (BSC), and the subs¢égaeiant model developed
by (Protti, 2002). A Critical Success Factor (CSEprecard to assess the state of
readiness and a Balanced Score Card matrix wasopevkas a strategic framework.
These tools were validated using critiques by aepaf experts. The toolkit
developed has the potential to assist the orgaoizabowards a better EHR
implementation path (Yogeswaran & Wright, 2010).

The BSC therefore offers us a tool to evaluateedent the non-financial benefits
of health care.

2.28 Barriers to e-Healthcare Implementations

Healthcare involves a wide range of actors andvidies, linked together in a
complex web of relationships between each othenatidthe technologies they use
(Houghton, 2003). This highly fragmented environimevhich incorporates a wide
range of complex transactions, policies, privasyés and funding models, presents
a significant barrier to the application of ICT.

Though the costs and benefits of an e-Healthcargram may provide a convincing

argument, there may still be barriers to implemimathat either prevent the

program from being implemented in the first insgnar may result in its pre-mature
conclusion. For example, in the ACCA trial, everough there were many

proponents who supported the trial, some clinicianthe public hospitals involved

in the trial, argued that there were no savingsttieir hospitals, as their beds were
fully occupied prior to the trial and during theatr




other alternative outcomes. These, include:

The 17,000 referrals, or a major proportion of thewere not valid. In an
independent review by a group of clinicians and GRsre was convincing
evidence that at least 85% of the participants @dwdve been admitted to
hospital (Soar et al., 2008).

There were savings in other hospitals. There waly eircumstantial
evidence for this.

Waiting times for admission for elective procedunas reduced. Again there
was only circumstantial evidence to support this.

The independent evaluator, appointed by the SoutitrAlia Government, identified
dismantled. In a post-mortem evaluation of thel,trihe feedback from the
organisations involved in the trial conclusivelyregd that there was not enough
effort placed on collecting substantive evidencd@monstrate the cost effectiveness
of the program.

This disjunction between expectation and reality peompted much commentary
and numerous policy recommendations (Jennett e2@D4). A number of studies
have focused on Tele-Health, which has promised nsach. Researchers
investigating why implementations have been saadiff, and what is needed for
successful uptake, typically construct lists ofrieais and enablers that are perceived
as influencing the outcome. Three reviews of sedearch collectively indicate that
the enablers were well-functioning technology, usaming, planned change with
provider participation, development of protocols;ceptance by health care
providers, support for provider collaboration, usé a business model, and
supporting policy and legislation (Broens et aDP?2; Jarvis-Selinger et al., 2008;
Obstfelder et al., 2007). Barriers cited were tézdinproblems, lack of technical
support, lack of usability, provider concerns abquality and ethico-legal matters,
absence of protocols, lack of a business model,ragdlatory barriers in licensing
and standards.

This approach to understanding how innovative prads adopted in health care
delivery is commonly used, however, it lacks anliekptheoretical framework as
does the majority of research in Tele-Health (Gammabal., 2008). The implicit
assumptions are that each factor has some degrepatt and that the use of Tele-
Health can be encouraged by increasing the enabletseducing the barriers. A
recent meta-review by Mair et al. (2012) of theakpet of e-health, concluded that
despite the proliferation of reviews of barriersdaenablers, the underlying
mechanisms have not been well characterized oamqu. A systematic review by
Robert et al. (2010) of assimilation of technolagieto health care, also noted that
the vast majority of adoption research was thewaktand that no simple, fully
predictive model had been developed.

2.28.1Silos

Silos, as the name confers contain information idhatot easily accessed or shared
with others. Silos are present in both the micrd suacro levels in healthcare. At the
macro level silos exist across the health continungiuding government, hospitals,
practices, residential and home care providersodimel agencies.




At the micro level, inside each of these organms®imore silos exist between work
units, including management, IT, HR., Quality, Nngs Medicine and between
programs and services. Within healthcare therenigipation that the daily work
will increase, requiring services to be completed daster pace and in more cost
proficient ways, adding pressure to already stdhiservices. The outcome of this
fragmentation is resulting in spasmodic, uncoordidaare instead of holistic care.

One of the total objectives in the reform of heedtfe is to shift from a system of
fragmented services to an integrated model thar®8ervices more effectively and
has a lower cost. Breaking down the silos can ta$salth providers to deliver

coordinated care that improves the flow of patiemtd the total effectiveness of the
firm.

It is proposed that e-Healthcare has the potetdiddreak down these barriers, by
enabling care professionals to seamlessly accasslzare information, and strive
towards the goal of delivering holistic care.

2.28.Zunding Models

As healthcare costs increase, government and agemcyng models will come
under increasing pressure to deliver more outcdorethe same cost. Decisions on
the policies and allocations will not be easy axliare directed away from services
that are deemed as important but not essentiagrtsaservices that are deemed to
be critical, for example, the Emergency Departnag@ major city hospital.

A detailed, but non-exhaustive evaluation of therditure provided a restricted
number of arguments on ethical considerations gan@s to funding policies and
how funds could be better spent. Without excepttbe, moral justifications in the
revised literature are based on the attitude otigesand / or outcome or
consequence. From a search of the literature efiriealthcare funding models have
been identified, including Expansion models, Pa&nt Age -Rationed Model,
Traditional Disease Model, Social Fairness Moded drevention / Personal
Responsibility Model. These models work objectiyéty the purpose of funding for
the healthcare. There are also many supports dmigseor each of the particular e-
Healthcare funding models (Niessen et al., 2000).

In an environment of expanding demand on the hecdite system to provide
equitable, accessible and safe health care, ushgefosmation communication
technology is one of the strategies identifieduifilfsuch expectations.

2.28.Fthical Considerations

The ethics involved in providing AT is not widelyisdussed in the literature
reviewed for this study (Zwijsen et al., 2011). §hs evidenced in a warning
sounded in 2011 and again in 2012 in relation ttinaed global trials of short term
implementation of AT (Goodwin, 2012; Kerr & Murra2010). They suggest being
wary of not working closely within a unified systefartnerships between industry
and consumers and purchaser of the technology beuststablished and long term
(3-5- years at least) this signifies that industryst make a long term commitment
(Goodwin, 2012). Not to do so could lead to outcentebe avoided such as AT not
being user friendly and easy to manage, escalatiogts, poor operational
efficiencies across and between systems with oggoior service and staff burnout.




Kerr and Murray (2010) raise a cautionary voicedlation to ethics and the use of
AT. They propose that any approach based on iddaliassessed needs will always
present ethical dilemmas (p.38) and that decisiaking about AT must respect the
rights for the independence of individuals and thate may be many ethical issues
between providers and clients. They ask what aeddbal issues about overriding
peoples’ desires for AT; can we legitimately ptiige the risks against aspirations of
users (p.34-38), how may the AT actually limit theers freedoms and rights and
how should decisions made be recorded?

Another intriguing thought posed by these authorssers that AT is being used to
impose a controlled lifestyle, where that may nettlee preference of the recipient.
Because of health providers duty of care to clightye is the possibility that at
times, institutional policies may conflict with usexpectations (Kerr & Murray,
2010; Valios, 2008). It is suggested that the anstgethese questions is that
providers have the responsibility to make decisitias are ethically defensible and
legal (p.37).

These are always significant points to be dealhwhen working closely with
clients and carers. It is of interest that not manthors have addressed the ethical
issues involved in decision making about AT. Thayéinformally suggested that,

It has been suggested by Bonner and Idris (2014t) vihnile there has been some
debate about the ethics of using AT. One areaidmnot yet been resolved is that of
the concerns of professionals involved in providing AT into homes. Suggestions
from these authors indicate that this may poseraebdo the uptake of the AT as

well as making the home so complicated that it bexobeyond the abilities of the

carers and clients to manage, and in doing so lmagpotential to damage self-

esteem. It is also suggested that the provisioTomay pose the risk of fostering a

one sided approach rather than a focus on thdiedibf the client and developing

these (p.5).

2.28.4Jptake of Healthcare Programs by Consumers

comprehensive cardiac care. The evidence suppatsngffectiveness in reducing

morbidity and mortality and improving quality ofdiis compelling. Yet, despite this
recognition and exhortations that its implementatstould be a key priority, most
cardiac patients do not receive rehabilitationvierprovision varies markedly and
many programs that focus on select populationsaffesrate in an inflexible manner
and fail to add potential value. Issues of subogtimeferral, enrolment and

completion are poorly addressed and the poterdra¢inbracing novel methods and
the latest technology are rarely exploited (Thomp&dClark, 2009).




2.28.5 Solution Development and Information Systems (1S)
Research

Solution development is an activity specificallyated to Information Systems (IS)
research, which in turn is an integral componentM#nagement Information
Systems (MIS). Researchers of MIS are primarilguted on the integration of
systems with their study efforts spanning a divgrsf methodologies. These efforts
of integrated research, which are usually refen@das the projects, can have
comparatively long lifetimes and stages through clwhihey evolve, concept,
development, impact. Accordingly, the developmensystems can be viewed not
only as a genuine approach to the information systsearch, but also as a serious
provider among the available methodologies.

Possibly the chief motivation in the research avaluation of Information Systems
Is regarding what processes can be automated, ewdtiey can become more
effective and efficient. This is consistent withetinodel of concept, development
and impact. It is suggested that the theoriesabatequired to offer an ongoing test
bed for the system, and that evaluations of speiftances are required to quantify
the failure or success of a system in both so®étipal and technical terms. System
development involves five levels. These are thegdesf the concept, building of
the architecture of the system, prototyping, dgwelent of product and transfer of
technology. In the concept design the adaptati@ehgrouping of technological and
the theoretic advances into the probably practgadlications. The prototyping is
utilized a proof of the idea to validate viabilityluch of the research on the systems
development stops at this level since it fails teemn primary expectations.
Constructing a prototype system is a concept oinereging. Often the researchers in
the development of systems conduct their studydmstructing a prototype system.
If the system has to be tested in a real — wotitihgg an exertion to further construct
a prototype into an invention and the shifting leé product into a firm is required.
The gathered knowledge and the experiences withbee helpful in the redesigning
of the system. After the system had been built, irogh studies regarding the
usability and functionality of a system will be feemed (Hitch & McKean, 1960).

In a critical review of systems development in mfiation systems (IS) research,
several classification schemes of research areided¢cand systems development is
identified as a developmental, engineering, andné&bive type of research. A

framework of research is proposed to explain thal doature of systems

development as a research methodology and a réseéarain in IS research.

Progress in several disciplinary areas is revieweegrovide a basis to argue that
systems development is a valid research methodol8ggystems development
research process is presented from a methodologeaspective. Software

engineering, the basic method is applying the saystalevelopment research
methodology, is then discussed. A framework tosifgslS research domain and
various research methodologies in studying systgnslopment are presented. It is
suggested that systems development and empiricgareh methodologies are
complementary to each other. It is further proposeédt an integrated

multidimensional and multi-methodological approaah generate fruitful research

results in IS research




2.29 Collaboration Theory

Currently there exists a wide range of collaborattmncepts and theories, but no
consolidated, general theory of collaboration (GT&@uld be identified in this
review. Such a theory could provide a common lagguand framework for those
seeking to better understand and expand the co#labe aspects of any given field
of human endeavour. Additionally, a GTC would pdwssia body of knowledge on
which those developing collaborative software atiteo design-based enterprises
might draw.

Collaboration is fostered when there is an expediedeficial outcome by the
collaborators. If human nature is basically selfehe to our inherent primal survival
instincts, collaboration is a step above selfishking when we can see the benefits
of our combined efforts. Successful Collaborati@s lbeen described as Synergy,
where the sum is greater than all the parts; #2=8. This can be true if all four
collaborators are outcome driven, and have lefir tkelfish interests behind.
Unfortunately, due to the independent nature of enodvestern man, it is all too
common that 2 + 2= 3 depending on the net los$fofteaused by selfish interests.

2.30 Summary

The main points of this review have demonstrated ahgap clearly exists in the area
of effective evaluation of e-Healthcare solutiorismed at delivering care at a
distance. Based on the findings of the literatereaw and utilising the key elements
of the outcomes of the review with each of the @&tachniques, a Cost-Benefits
models. This framework will enable both the finah@nd no-financial elements of
e-Healthcare service models and their underlyirmprielogies to be evaluated and
presented.

The CBS framework enables the costs and benefi®s ®ichnology enabled care
service to be quantified and presented in an iatedrscorecard that summarises the
costs, benefits and effectiveness of alternative caodels. At a detailed level, the
CBS model provides quantifiable measures that eanded to identify aspects of a
service that can be improved, with the use of gmaite technologies.




CHAPTER 3 - RESEARCH FRAMEWORK

Outlining his vision for the future of healthcaFdpwer (1999) suggested that:

"Health care, at its base, is about a deep, onga@@ges of connections, between the
patient, the doctor, the doctor's colleagues andrpethe institution, the pharmacy,
the vendors, the patient's family and support nétyibie home health providers, the
emergency medical technicians, the public healtfwok, and the whole world of
knowledge about health, disease, medicine and ptewe All of those connections
will become closer, more intimate, deeper, widegreneasily navigated and
searched!

Information Communication and Technologies (ICTs altering the relationship
and balance of power between patients and provitlading to more empowered
consumers and enhanced self, home and communiycegrabilities. Perhaps the
greatest change in the patient-provider relatigns¥ill be brought about by the use
of internet by patients. Broshy (1998) suggested tiwo types of information will
be particularly important — information about mangghealth and chronic disease,
and information about provider quality and cost.tiWhe rise of more informed
consumers, there will be increasing scope for $talkiers to influence e-Healthcare
behaviour, prescription, treatment and referraligiens and compliance through
patients, as well as through doctors.

The aim of this section is to clearly outline tlesearch purpose and the nature of the
research framework. It commences with defining tégearch purpose, which is
followed by a review of theoretical concepts angirtlapplicability to this study, the
selection of a Framework and finally the reseagbreach.

3.1 Research Purpose

As advances in technologies enable new e-Healthoergels to emerge, it will

become imperative for program researchers and aabkito employ an array of
quantitative and qualitative methods and technigoesnswer the many efficiency
and effectiveness questions that various staketrohte likely to pose (Chen et al.,
2010). When designing, developing or implementimgeaHealthcare model, the
primary questions that the researcher proposeditteghis research project are:

Question 1 “How will the e-Healthcare model providemore cost-effective
services and better care outcomes for older persoasd persons with chronic
and disabling conditions?”

AND

Question 2  “What are the barriers that will inhibit its uptake?”

The research literature includes numerous studjesrting on evaluations of health
care interventions. The majority of these are fedusround the delivery of face-to-
face interventions, immunizations and medicatiomaggment, whilst a smaller
number have focused on the use of Tele-Health atetTare to deliver services at a
distance (Rychetnik et al., 2002).




For the purposes of this study:

E-Healthcare is defined as the merging of collatieaechnologies, health
services and information systems to enable cabe telivered at a distance.

Collaborative technologies are defined as both hadisoft technologies that
enable us to interact with each other, and colledtshare information.

Efforts to identify studies that evaluated the wdecollaborative technologies in
delivering care at a distance have provided a grgwumber of papers, but a lack of
conceptual frameworks to guide the evaluation. &atathg the effectiveness of an e-
Healthcare model will require the researcher te taknulti-dimensional view of the
model, in order to measure its effectiveness (Xex. £2006).

The primary aim of this project was to develop anrfework that would enable the
health and socio-economic benefits of e-Healthoaodels to be evaluated from the
multiple perspectives of providers, recipients dadders. This framework would

also take into account the impact of barriers, Erakand cultural influences on the
implementation, uptake and success of the e-Heakhuodel (Ball & Lillis, 2001).

It is proposed that this thesis will provide Goveent, Providers, Researchers and
Solutions developers with a conceptual framewoik methodologies that will assist

them to evaluate the costs and benefits of e-Hemkhmodels. It will also assist

them to better understand how the increasing ahditollaborate between providers

and with recipients impacts on care outcomes aadi¢hvery of sustainable care, in

an increasingly ageing society (Wickramasinghd.ef805).

The methodologies and experiences will also addedody of knowledge in health
care information systems.

3.2  Theoretical Concepts

Theory provides a framework, guiding the selectainintervention components
from a huge array of what might work, it guides tdieice of study design and
samples, and it helps select appropriate outcomeméasuring the effects of the
intervention.

3.2.1 The Importance of Theory

Theory provides a systematic view of a phenomenprsgecifying the relations
among variables and propositions with the purposeexplain or predict a
phenomenon that occurs in the world (Creswell, 2002

Theory offers many advantages to the health careces researcher. Theory helps
to identify the appropriate study question and gargroup; clarify methods and
measurement issues; provide more detailed and niaftbve descriptions on
characteristics of the intervention and supportiveplementation conditions;
uncover unintended effects; assist in analysisiatetpretation of results; and, the
successful application of an intervention to defar settings (Weiss, 1998; Sharma
et al., 2006).
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Theory-driven studies address the challenge of beitision-makers and funding
agencies to move beyond simplistic explanationsigiificance in health services
research. Decision-makers are seeking explanagiomgt how an intervention works
and whether it will work in a fashion similar toetiintervention that was evaluated
when applied to a different environment (Bateslgtl®98; Sprague, 2004; Wolff,
2001).

In identifying health program effectiveness, theamgy consider program design,
implementation and contextual factors. While iingportant to know the extent to

which a program attains intended outcomes, it $® @lssential to know how these
outcomes were achieved. Even though a program mayd¢cessful in one setting, it
may not necessarily be successful in another gettfariation in the success of a
program may be due to differences among programvigecs, target population

characteristics, and differences among sites on thevprogram is delivered. Other
factors, including technical, socio-political andcéality barriers may impact

significantly on outcomes, or even prevent a progfieom being implemented.

Theory also offers the opportunity to specify thentextual conditions that will

influence the effectiveness of a program. Attitadlifactors at the provider level as
well as structural, cultural factors at the orgatianal level have been under
appreciated in exploring variations in health cargcomes (Foy et al., 2001;
Sheldon, 2001; Ferlie E & Shortell, 2001).

Understanding the influence that contextual fachage on program implementation
and outcomes may significantly assist in the swgfaéapplication of the program in
alternate settings. According to Green (2000) themption of health requires
careful planning to be effective and efficient. ®hecan guide planning of program,
supporting to assure that interventions attain laank a demonstrable influence on
organizations, individuals and communities. Modasl theories are an essential
form of proof. Theory requires research based pralohgside evaluations, national
policy and academic literature. Scheduling, momgr commissioning and
implementation methods based on theory are momdyliko succeed than those
developed without the advantage of a theoreticabgeetive. Theory offers an
important framework for studying issues, developipgper interventions and
evaluating their successes. Theory is specifiagdBful in critical situations.

Similarly Wills and Earle (2007) have describedt tha individual theory dominates
the promotion of health. One of its strengths & tiealth traces from a vast number
of disciplines such as psychology, sociology, lygloeconomics and geography.
Sufficiently representing a health issue will likeheed more than one theory.
Theory, practice and research are inter-linked. h&slth research has unfolded
through theory guided practice, empirical obseoratihave resulted in the theories
being refined. Theory evolution is a desirable arndected consequence of practice
and research, with one major criticality. In promgl evolving theories to
professionals of health care, the question is whioagply theories in their research
and practice and as an outcome contribute to tleeifsp theory evolution by
verifying its utility?
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3.3  Selecting a Theoretical Framework

A theoretical framework is defined in this studythe structure of concepts which
exists in the literature, a ready-made map forgthely (Liehr & Smith, 2006); it
provides the structure for examining a problem aad/es as a guide to examine
relationships between variables (Ingelse, 1997).

This study seeks to evaluate the effectivenesstdéathcare models, in terms of
inputs, usage and outcomes. This component of #search focused on the
investigation of theoretical frameworks and corgsuhat could be used to develop
a conceptual framework, for evaluating the effemiess of e-Healthcare models in
the delivery of community based care to older pessand persons with chronic and
disabling conditions.

A range of frameworks and methodologies were evatljaand discussions took
place with associates working in financial, socgédd management roles. This
research has also involved, interpreting and umaedeng the technical, financial,
social and political relationships involved in tlmplementation of healthcare
technologies.

Key research words used in this thesis include:ltineaare, technology,
health outcomes, safety, quality, resource effeciss, enablers, costs, cost drivers,
barriers, influencers and uptake. In addition testhterms, there is also a myriad of
other secondary research words that can be fouritkeiiext that may assist in the
determination of the theoretical framework, inchgliperspectives, user interface,
economic modelling and many others.

3.3.1 Systems Theory

Systems theory promises to offer a powerful conepapproach for grasping the
interrelation of human beings, and the associabgphitive structures and processes
specific to them, in both society and nature (Joyd898).

Systems theory can model complex intrapersonagrpetsonal, intergroup, and

human/nature interactions without reducing percapfpinenomena to the level of
individual stimuli (Jordan, 1998). The method prepd by systems theory is to
model complex entities created by the multiple raxtéon of components by

abstracting from certain details of structure anchponent, and concentrating on the
dynamics that define the characteristic functigereperties, and relationships that
are internal or external to the system (Jordan8L99

For example, in the current study information syste(IS) research is generally
interdisciplinary concerned with the study of thféeets of information systems on
the behaviour of individuals, groups, and orgamizes (Galliers et al., 2006).

Ciborra (2002) and Hevner et al. (2004) categoriesgarch in 1S into two scientific
paradigms including; behavioural science, whichoigdevelop and verify theories
that explain or predict human or organizationalésédur, and design science, which
extends the boundaries of human and organizateapalbilities by creating new and
innovative artefacts.




3.3.2 Health Services Research Theory

Health services research theory can provide a frare to understand the
relationship between program inputs (resourcegjgrmam outputs or activities (how
the program is implemented) and their outcomeskis, 2005; Lipsey, 1990).This
study seeks to understand and evaluate the rotecbhologies in enhancing the
delivery of home-based care to persons with chranatdisabling conditions.

Health services research theory can provide a wadge of qualitative constructs,
with additional theory required to articulate thgstem processes and how these
interrelate with individuals who access them. Therabout the relationship
between individuals and technology regard usabdgythe critical success factor in
health technology implementation (Kay, 2005). Fearaple, the human factors
approach (Salvemini, 1999) and the sociotechnicaeh(Sittig & Ash, 2011) both
deal with the user-technology interface and recontmeavolving users in system
design and testing.

Health technologies can substantially change thg seavices are delivered. For
example, the use of Telehealth can have a significapact in the delivery of
services to regional and remote locations. Howetgemparticipate in this type of
service requires a mind change away from the needetet with a person face-to-
face, and most importantly the technology must helug@cal acceptance. Health
technologies, such as Telehealth can therefore dseritbed as being disruptive
innovations.

Disruptive innovation is a process theory, whiclma@ns innovations that produce
fundamental changes in the market, and are thereésisted more strenuously than
incremental innovations (Schulman et al., 2009).

3.3.3 Collaboration Theory

This study seeks to understand how collaboratidwéxn providers and consumers
can be enhanced by e-Healthcare models and whaicintbis may have on the
increased participation of consumers in their owalth care. From the management
sciences field, (Gittell, 2002b) has introducedaarfework of relational coordination
to understand the dynamics present in teamworklaloration.

Several studies have investigated the relationa¢cs of coordination. Relational
coordination has been linked to higher patient@eed quality of care and

reductions in length of stay for joint arthroplastyhospital orthopaedic departments
(Gittell, 2002a; Gittell et al., 2000). In the hdasp setting, Shortell et al. (1994)

found that higher reported quality of caregivereractions in intensive care units
was strongly associated with lower risk-adjusteddth of Stay (LOS), lower nurse
turnover, perceived technical quality of care, gedceived ability to meet family

member needs, but was not associated with riskstjumortality (Jeyaraj et al.,

2006). In 126 studies of nurse-physician collaboraby Baggs et al. (1992), also in
the intensive care setting, suggest that bettesr-priofessional collaboration as
reported by nurses may be associated with betteenpaoutcomes and provider
satisfaction (Murray, 2005).

Online collaborative tools are the means and mesliomworking together on the
Internet that facilitate collaboration by individeavho may be located in vastly
different geographical areas (Srinivas, 2008).




3.3.4 Uptake Theory

This study sought to understand the forces involvethe implementation of e-
Healthcare models and how these can impact onuptake and success.

Several types of theories focus on processes.¥amgle, life cycle theories suggest
that different processes are important at differestages of technology
implementation (Jayalath, 2010). Chiu (2010) devetb alifecycle model of e-
health uptakewith acceptance being most important at the iitia stage,
progressing to perceived burden of use at the latdcome stage (Chiu &
Eysenbach, 2010). This model emphasizes how thed tdvcollaboration between
the different stakeholders impacts on the uptakeidealthcare services.

3.3.5 Secondary Review

The conclusion from the initial theory review wdmt there are a number of big
picture frameworks that could guide this study, bot one framework could be
located that focused on the specifics of the study.

This prompted a secondary review of potential tegoal frameworks, where the

primary objective of the study was re-clarifiedémms of its basic purpose; that is to
develop and trial an evaluation framework and madhmgy that would assist

researchers to measure the benefits of an e-Hagedtmodel. Using this definition

and learnings from the research, the study req@n¢snwere identified as requiring
a combination of Health Systems Theory, Informat®ystems Theory and Health
Economics Theory.

These frameworks can apply across differing sedtangd individuals; and provide a
framework for analysis. An additional search idieedi a number of more specific
theoretical frameworks that have been appliedudies of technological change in
health care and informatics. Importantly, contibns have been made to
understanding the role of attitudes (Jeyaraj et28l06), and social transmission of
innovations between or interactions within actotwogks (Legris et al., 2003). More
recently, Greenhalgh and Stones (2010) have offerddgh level and abstract

theorization of ICT programs from the perspectiv&wucturation Theory.

March and Smith (1995) proposed a framework foeaeshing different aspects of
Information Technology including outputs of the @asch (research outputs) and
activities to carry out this research (researchivisies). They identified research
outputs as follows:

1. Constructs, which can be used to conceptualizeractiens within an
environment and to highlight problems and posssbletions.

2. A model, which is a set of propositions or statete@xpressing relationships
among constructs.

3. A method, which is a set of steps (an algorithrgudeline), used to perform
a task. Methods are based on a set of underlyingstaects and a
representation (model) of the solution space.

This study was primarily focused on developing anosptual framework and

methodology that could be used to evaluate thenpiateof healthcare technologies
in enhancing the quality of health care, benefiesformance, and effectiveness (for
example, health outcomes and cost reductions) clieee the goals of the study, an
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overarching framework was required that could kedus guide the development of
the conceptual evaluation framework. In order thiee the goal of the study, a
more specific framework was required. This led noeatensive search of e-Health
specific frameworks, as listed in Table 3-1 e-He&ltameworks Investigated:

Table 3-1 e-Health Frameworks Investigated

#

Framework

Description

1

A framework for the design of user-
centred tele-consulting services(Ess
& Goossens, 2009)

etelemedicine systems by taking the first step ofpiag the

The framework proposes a user-centred design agipfoa

underlying theoretical dimensions relevant for-tele
consultations, taking the patient-provider inteacts the
starting point. User-centred design is a desigmaggh in which
the needs and requirements of users are considessth stage
of the design process.

Evaluating e-Health interventions: t
need for continuous systemic
evaluation (Catwell & Sheikh, 2009)

eThe framework proposes a comprehensive overaluatiah
approach, one that encourages a multifaceted,-atisttiplined
approach and facilitates continuous systematicueniains
throughout the lifecycle of an e-Health interventi@he authors
state that RCTs alone fail to take sufficient accainhe
contextual considerations; these design methodedagjone are
often less well suited to evaluate the impact bfesdth
interventions in a complex environment. Accordiagte
authors, design teams need to gain a thorough stateiing of
the stakeholders’ needs, concerns, values, aneftiedind define
(as far as possible) what the eventual systembeiltxpected to
provide.

An evaluation framework for health
information systems: human,
organization and technology-fit
factors (Yusof et al., 2008)

Structure a debating tool that stakeholders caessdn order to
know their own health system better. The framewwndvides
evaluation dimensiongor addressing the fit between human,
organization, and technology factors. H@T-fit framework
can and should be applied in a flexible way, takirtg account
different contexts and visionstakeholders’ point of views
phases in the system development life cycle,eraduation
methods

Evaluation of e-health services: use
perspective criteria (Hamid &
Sarmad, 2008)

"The framework proposeser-centred evaluation criteriafor
e-Health services. The authors state that the atiatucriteria
can serve as part of an e-Health evaluation framewbo
sequential multi-method research approacts adopted by the
authors. The framework only considers one stakehalda
group of

Design & evaluation in e-Health:
challenges and implications for an
interdisciplinary field (Pagliari, 2007

Framework to facilitaténterdisciplinary collaboration
betweensoftware developers and health services researcher
The author discusses the importance of researamfarring
that new e-Health technologies are adopted andtife
Evaluation should ideally be approached as a ladgial
process occurring through a series of overlappintjtarative
stagegrelevant to the maturity of the technology in ifsdycle,
from initial conception to rollout. The frameworkgsents the
evaluation research methodsluring the development and
implementation process.

[

Evaluation framework for health
information system design,
development and implementation
(Kaufmann et al., 2006)

The framework provides a heuristic for matching $tege of
system design and the level of evaluaticontinuous
evaluation). A user-centred approachto design is presented.
The authors state that the incorporatiosaind evaluation
methodologieshroughout the stages of system development
necessary to increase the potential of informagiggiems in
order to influence healthcare processes and outpostively.

S
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7 A framework for evaluating e-Healthl Holistic framework (template) integration of fokey-

research(Dansky et al., 2006) dimensions for e-Health evaluation The authors state a
multidisciplinary team is needed and that roles and
responsibilities should be identified. The autrsrggest
combining both quantitative and qualitatiesearch
approachesto foster a holistic basis for Health technologies.

8 Determinants of success of inpatient The framework proposeateterminants of successf in-patient
clinical information systems: a clinical information systems. The authors state tha
literature review (on evaluations of | framework is useful in evaluating patient care infation
patient care information systems) systems, with modifications to include contingeattbrs, such
(Van der Meijden et al., 2003) asuser involvementduring system development and

implementation and organizational culture. The ardlalso
state that an evaluation should start before threldpment and
should have no fixed enddntinuous formative evaluatior).

In evaluations of information systems that empimytiple
methods the data from different sources complement edcbrg
to provide a more complete picture.

9 “CHEATS : a generic information The framework (guideline for gathering informatigompvides a
communication technology (ICT) comprehensive evaluation strategyand amultidisciplinary
evaluation framework (Shaw, 2002)| approach. The CHEATS framework comprises of six

evaluation aspectsnvolved in systems design, implementatio
and use should be taken into account.

10 Beyond effectiveness: the evaluation The framework provides guidelines for informatiaeking
of information systems using a during development (foltey dimension$ for decision-
comprehensive health technology | making about the adoption of health information technadsgi
assessment framework (Kazanjian & identifying stakeholders, needs-assessment (prahlem
Green, 2002) solutions), value specification (beneficiaries, dfés of

technology). ldentifying relevant interest groupgler social
and political impact of technologies.rAultidisciplinary
approach (inclusion of all stakeholders) is presented.

11 Evaluation in the design of health | The framework underlines the importance of evatumati
information systems: application of | throughout the process of software developmemnt{nual
approaches emerging from usability| evaluation). The framework providesontinual evaluation
engineering (Kushniruk, 2002) methods formative) from project planning to design and

implementation.

12 Tele-Health success: evaluation The framework provides performance indicators gess Tele-
framework development (Hebert, Health success.

2001) Similar studies (for example, diabetic homecare) loa
examined using the framework to extract commoresliind
differences in where Tele-Health is effective adl a® what
variables demonstrate “success” (for example,faatisn).

13 A framework for evaluating e-Health: The framework provides quality indicators for hbalt
systematic review of studies assess|nigformation and services to patients on the InterQeality is
the quality of health information and| classified astructural quality (the communication setting,
services for patients on the Internet | infrastructure, and resourcepjpcess quality the
(Eysenbach, 2000) communication process itself), andtcome quality the effect

of communication).

14 Evaluation framework for interactivg The framework describes criteria for evaluationvéties and
health communication applications | methods in the e-Health technologies developmeriedyey
(Eng, 2002) principles for evaluation and quality improvement issues for ¢

Health technologies are presented that should besased by
stakeholders. Fowgtakeholder groups must participateif
meaningful evolution and quality improvement of [0
occur. The authors state tleataluation methodsshould be
woven throughout the conceptualization, design,
implementation, and dissemination phases of product
development.

15 e-Health - drivers, applications, The conceptual framework propodes/-enablers for

challenges ahead and strategies: a
conceptual framework (Ganesh,

successful deliverance of e-health servicdabe author states
that e-Health programs should be based on a sagrmbmic

2004)

framework and deliver significant value for the éstment.
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Uselr-centred designis advantageous to provide services that]
are valuable to userslultidisciplinary collaboration is
necessary to assist in the development of effeatink
sustainable e-Health programs.

16 Grounding a new information The integrative framework guides IT-implementat@ans via a
technology implementation multifactor problem-driven and phased approach. The
framework in behavioural science: a application of the framework rests on two proposis:

systematic analysis of the literature | (1) T yse is complex, multi-dimensional, and urgiiced by a
on IT use (Kukafka et al., 2003) variety of factors at individual and organizatiotelels

(2) Success in achieving change is enhanced hacthe
participation of members from the target user grouys; to this
end the framework promotes participatory desigoubh a
linkage system ofritical assessment phase® ensure that
planners have a structure in place to engage esrd-us
effectively from the start.

From this research three potential frameworks, iipdgo e-Health, were identified.
The first framework by Dansky et al. (2006), A frawork for evaluating e-Health
research, aims:

To overcome the challenges of implementing e-Hgaltigrams.

To assist e-Health researchers and others to buildevaluate effective e-
Health programs.

According to Eng (2002) an essential aspect ofathés health informatics which
offers a new way of informing the health workersl grublic with opportunities and
information for accessing services of health. Salveseful electronic materials and
websites have been generated to make health caikalde to the public readily.
Though this is regarded as a productive and inmgvdtealth care development,
there are also risks affected by information tedbgy including, health data
mismanagement and inaccurate information, spetiifis@hen services of health
relies heavily on health informatics. Thus, e-Headtvaluation is essential in
developing health care. Glasgow (2007) has mendidinat there are vast number of
evaluation processes used in healthcare and ttednd approach used will rely on
the application. The general process of evaluaif@health can be depicted in

Gustafson and Wyatt (2004) has described that stihgdan evaluation generally
includes the following steps:

Recognize the evaluation purpose.

Chose the queries to be addressed,;

Chose the process of gathering the proof;

The documentation must be prepared to verify therigs to assure they are
clear and indicate sufficiently the evaluation mse.

Organize the activities for gathering the proof;
Examine the outcomes; and
Report on the outcomes.

Wyatt and Liu (2002) mentioned that e-Health offgdays an important role in
general health care. It enhances creative brid§@steraction and information for
services of health, public and health workers. Tleualuation is an essential manner
in finding whether the product of e-health works.
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Generic E-Health Evaluation Process
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Figure 3-1: General evaluation framework of E-healh (Quynh, 2007 pg. 4)

The term “e-Health” has emerged as a central, ingfydefinition of multiple

technologies and modalities; essentially, it referdhe use of emerging information
and communication technology, especially the Irggrto improve or enable health
and health care (Eng, 2002). Examples mentioned are

Telemedicine/Telehealth for data transmission: wag- systems,
tele-radiology and store-and-forward sgsteand two-way

example,

for

systems, for example, tele-consultation and compid&o interactions with

medical devices;

Wireless technologies: electronic medical recondeb( portals), personal
digital assistants used by physicians;

Online chat (individually or in virtual communitiesnd
Health information and services on the web (weledasograms)
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In the quest to find the most suitable framewohe following frameworks were
more closely evaluated. The Dansky et al. (200&mé&work had its foundation
based on the Health Insurance Portability and Actadility Act (regulations).

The second framework by Kazanjian and Green (2@@yond effectiveness: the

evaluation of information systems using a compreiven health technology

assessment framework’ targeted decision-makersic{polakers, administrative

developers of information systems). Health Techgwpldssessment (HTA) is the

systematic evaluation and synthesis of evidenctherproperties, effects, and other
impacts of health technologies (Jennett, 1992). &ime of the framework is to

provide an empirical, evidence based foundatiorh&alth technology decisions. Its
foundation is based on theories of epidemiologygiadogy, economics, systems,
science and critical theory.

The third framework by Hebert (2001), Tele-Healtlteess: evaluation framework
development aims:

(1) To develop a body of knowledge around Tele-Heakfaluations and
supporting more advanced research efforts.

(2) To guide e-Health investments about where TeletHesaleffective as well
as what variables demonstrate Tele-Health sucdessekample, quality

Donabedian (1980) model for assessing the qudiitare;
Delone and McLean (1992) Dimensions of IS Succasd;
Jennett (1992) Health Technology Assessment (HTA).

The evaluation framework has been tested throughbpmg of project reports
identified in a literature review. Quasi-experimargtudies in tele-home health care
were used to report their findings using this frame.

From a review of each alternative framework, thee¢hmost promising frameworks
identified were the Hebert (2001) Tele-Health ssesceevaluation framework

development, as this most closely met the requinésnef the research question; the
Donabedian (1980) model for assessing the quafitgape and the Delone and
McLean (1992) Dimensions of IS Success Model “D&M®)(Success Model”.

The Donabedian Quality-of-Care Framework is a atasaradigm for assessing the
guality of care based on a three-component appreatiucture, process, and
outcomes:

Structure: the attributes of settings where cadelwered,;
Process: whether or not acceptable medical practieefollowed; and
Outcome: impact of the care on health status.

It was considered that the Donabedian’s model wputvide excellent insight to
evaluating the quality of care in an e-Healthcameh The DeLone and McLean
Dimensions of IS Success provides a general andgi@mansive definition of IS
success that covers different perspectives of atialy information systems, DeLone
and McLean reviewed the existing definitions ofsi&cess and their corresponding
measures, and classified them into six major caiego Thus, they created a
multidimensional measuring model with interdepemien between the different
success categories, as per Figure 3-2.




These measures are included in six system dimesision

System Quality (the measures of the informatiorc@ssing system itself);
Quality (the measures of IS output);

Service Quality (the measures of technical supposervice);

Information Use (recipient consumption of the outpiulS);

User Satisfaction (recipient response to the uskeobutput of IS); and
Net Benefits (the overall IS impact).

Because of the feedback mechanisms, the framewadhtniead to changed
behaviours that could result in either positivenegative outcomes. For example, if
the outcomes result in higher net benefits thislcdead to increased use of the
system. In contrast, insufficient outcomes, resglin lower net benefits; could act
as a disincentive to system use.

INFORMATION
QUALITY \
INTENTION | USE

TO USE

T
USER /

SATISFACTION

SERVICE 3
QUALITY

Figure 3. Updated D&M IS Success Model

3

SYSTEM QUALITY
NET

BENEFITS

Figure 3-2: Updated D&M (IS) Success Model

In subsequent research, more than thirty healtfite@l models/frameworks were
identified as being based on the DelLone and MclLamework, including a
benefits evaluation (BE) framework for the healtfiormation systems (HIS) that
was proposed to be implemented across Canada (Lal, €007). The benefits
evaluation (BE) framework for the (HIS) extended thpdated D&M (IS) Success
Model to provide eight dimensions, including thiimensions of quality (system,
information and service), two dimensions of systesage (use and user satisfaction)
and three dimensions of net benefits (quality, s€@nd productivity).

Canada Health’'s Infoway is the primary lead in Q@endor e-Health-related
activities. Their mission is to foster and accdieithe development and adoption of
electronic health information systems with comgdatib standards and
communications technologies on a pan-Canadian ,bagils tangible benefits to
Canadians (Lau et al., 2007).
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3.4 Development of an e-Healthcare Evaluation
Framework

The D&M (1S) Success Model provides a coherenthfi@yel, evidence-based guide
for evaluation studies by governments and investrpergrams. It illustrates clear,
specific dimensions of IS success or effectiverssd the relationships between
them. The relevance of the Delone & McLean IS Sseddodel for measuring the
effectiveness of an IT health solution is acceptedpecially considering the
extensive number of citations, and use of this rhaode a wide range of
environments. The D&M (IS) Success Model has pradantly been used for
evaluating the technologies used internally by nigations to assist them to deliver
services and does not take into account the udbeokystem to deliver services
remotely to consumers. This may sound like a sutlifference, but in fact is of
significant importance, as outline below.

In the delivery of a face-to-face service, where thchnology component being
evaluated, for example, a Patient Management Sy$BME) that clinicians and
other staff interact with, the technology would densidered as a supporter of the
service, but usually not as a critical part of $kevice.

In the delivery of an e-Healthcare service, whéee frovider or multiple providers
and the consumer of the services remotely intenattt each other in an online
environment, the technology would more likely bensidered as a critical
component of the service, without which the sergaeld not be delivered.

For example, compare a Psychiatrist providing &-F&talth consult to a patient 200
kilometres away versus a face-to-face consult & gpecialist's rooms. Consider
what the impact may be, if in the middle of a cdtaion with a patient who was
contemplating suicide the power went out. In thecsdists rooms, the result may
be that the consult could still continue, perhajith wome discomfort. Conversely,
where the specialist is conducting a Tele-Healdsis®a and communications were
suddenly lost, the result could be devastating.

3.4.1 The Integration of Technology, Service and Informabn

The D&M (I1S) Success Model relates the first thobmensions, system quality,
information quality and service quality to the teology, and then in the next
dimension shows the connections between the tesgypaind system usage and user
satisfaction. For an e-Healthcare service, the inddiers in that a care service is
being delivered that consists of service (people iafrastructure), technology and
information. The researcher therefore identifiedt tthe D&M (IS) Success Model
was applicable, but required modification to méet $pecific requirements of an e-
Healthcare service, where people, technologies iafmrmation are combined
together to provide a service.

Information and communication technologies are usedimost every health care
service, including patient management systems (PM&jabases, PC'’s, laptops,
networks, etc. In the e-Healthcare framework, thesknologies are primarily aimed
at enabling the service to operate and are includeer infrastructure.

To meet the needs of an e-Healthcare service mtuelservice dimension used in
the D&M (IS) Success Model has been expanded tludecall elements of the
service involved in the delivery of services. Thigay include health professionals,




IT support, buildings, equipment and other sercizeponents.

The term system used in the D&M (IS) Success Mdued been renamed to
technologies. This is the ‘e’ in e-Healthcare. Treahgies are defined in the

evaluation framework as, specific technologies #ititer assist in the delivery of

physical health care services, or are in themseadaeisof the service. Technologies
can incorporate systems, connectivity, devices,veelol portals, messaging services,
mobile applications and other items that are usdthe direct provision of services.

For example, a mobile phone app that enables anpadt record their blood pressure
(BP) using a blue tooth BP measurement device.

The term information used in the D&M (IS) Successddl has been clarified as the
data, documentation, messages, communicationsprmcies, images, videos and
other forms of media that are used in the provisioservices.

3.4.2 The Relationship between Services and Usage

To meet the requirements of the e-Healthcare madtekas considered by the
researcher to redefine the second group of dimesgiatention to use, use and user
satisfaction), as described in the D&M (IS) Sucddsslel, by combining them into
a single dimension called usage and to then ceeatwv dimension called services.
Services consist of provider activities, consumetivdies and management
activities. Provider type activities include th@wysion of care services, for example,
receiving referrals, completing assessments andgng consults. Consumer type
activities may include being a part of a Tele-Heaobnsult, taking medications or
recording exercise. Management type activities miaglude, monitoring
registrations and usage, content management osupport.

Figure 3-3 illustrates how technology, service arfdrmation combine to provide

services that are then accessed by consumers. &inpéx may be the provision of a
remote monitoring service (the services) to an rgldperson living alone, (the

consumer), who has an emergency alert pendentgtteology), that triggers and
alert to an emergency response centre based orhagithe alert, what triggers the
alert and how the alert is responded to (the in&tiom).

[ CONSUMERS ]

SERVICES

T

[ TECHNOLOGY ] [ SERVICE ] [ INFORMATION ]

Figure 3-3: Combining technology, service and infanation to provide services
to consumers
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There is no distinguishing on how much of eithechtelogy or service or
information is required to provide the servicesrvides provided to the consumer
could consist of very low usage of technology, @&tample, a phone call, or
conversely care services that could be deliverddont the need for a service to be
involved, for example, a medications dispenser theates an alert to the consumer
when medications are due, whilst other services roaly require access to
information, for example, an educational video diphow to fill up the medication
dispenser.

The above model could be further extended to maltgervices being provided to
consumers, involving different technologies, sezvimodels and information, to
create an Electronic Community of Care, as illusttan Figure 3-4.

Community & Residential Care Personal Portal

HITH & Community
Programs

Primary Care
Professionals

Alert
Q Monitoring

Families and Carers Support & Member |

based Organisations

Figure 3-4: E-Communities of Care Image (ref)

This diagram shows members of a care team inteemimy with the consumer
using an e-Healthcare platform and how the consusalso contributing to their
care services through the addition of informatioomf devices used to self-monitor
their health and wellbeing.

3.4.3 Outcome Costs and Benefits

In the third group, the D&M (IS) Success Model ims just one dimension called
net benefits. If one were evaluating the increas@roductivity of the workforce
using a solution, compared with the costs of im@etimg the solution to provide a
return on investment (ROI), then net benefit waud.

In an e-Healthcare model, the benefit dimensiordsde be expanded to take into
account the outcomes of services, including the bemof consumers who have
accessed the services, their involvement in thgraro or service, improvements in
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their health and wellbeing, the quality and saf#tgervices and the costs associated
with both the provision of the and consumptionia services.

Additionally, the D&M (IS) Success Model is primigrfocused on the benefits from

an organisational point of view. Was it a good stweent? In an e-Healthcare
model, the predominant focus is on; “Did it achietree outcomes from the

perspectives of multiple stakeholders, including tonsumer, the provider and the
funder?” Based on this argument, the Researcheex@anded the single dimension
of net benefits into separate dimensions, congistirbenefits and costs.

It can be a given that every health care serviaviged, no matter where it is

provided or what is provided, is subject to coststmints. Health care providers
across the world are under constant pressure tiyjiw they have spent their

funds and what has been the outcome, often nothealth benefits, but also the
political and social outcomes. Generally then, althecare service will not be

provided unless there is some kind of return orestment. This maybe that a sick
person gets better, or pain and suffering are elas a result of an intervention, or
there is a political return, for example, keepiregative items, such as hospital bed
crisis from appearing on the front page of the rpapsr.

Therefore, the most fundamental task for any headtie program or provider is to
identify measure and compare the costs and benefit@lternative services.
Measuring cost alone is pointless, for exampleM$pent without any mention of a
return will not provide any feedback that will etaldecisions to be made, on
whether the service is worthwhile. Evaluating bdtle costs and outcomes, for
example, $10M spent and 5,000 people successftiigtetd for a debilitating
condition enables decisions to be made about alieenprograms.

. #

T

Figure 3-5: Program Cost Benefits Decision Tree

%

In Figure 3-6, the decision to provide Program APoogram B is a choice, based on
the costs and outcomes of each program. Programa cost twice as much as
Program B but Program A may provide far better ootes than Program B, so may
still be the selected Program. Alternatively, PesgrB may involve doing nothing,
and so therefore have no direct costs. This dectigodo nothing may still have
outcomes. For example, if early treatment were miavided for Malaria, the
consequences may be the ongoing sickness or ewwh dé the person, so the
outcomes of no program would be negative and cbeldalued.

Therefore, there is a need to incorporate intodhaluation model the ability to
evaluate comparative service models.
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3.4.4 Adapting the D&M IS Success Model to e-Healthcare

Taking into consideration the above mentioned mequents, the D&M (1S) Success
Model was re-articulated to provide a multi-dimemsil e-Healthcare model that
enables comparative service models to be evaluaseshown in

Figure 3-6.
INPUTS QUTPUTS OQUTCOMES
] E ' e |
' | HEALTHCARE | BENEFITS l
i‘i’ SERVICES SERVICE : N |
ACCESS
i MODELS | |
i 1 |
i ! Participation !
| 1 :
i ) TECHNOLOGY | Health & Wellbeing :
: SERVICES : ,
; Safety & Quality !
i 1 1
! : Health Service :
| SERVICE ! Impacts '
5| INFORMATION USAGE : Consumer :
i SERVICES - 1 Impacts 1
1 I | [ ————— I
[ BARRIERS & ENABLERS ]
Based on the Delone & McLean 1S Success Model

Figure 3-6: Initial adaptation of the DeLone and Md.ean (IS) Success Model
for evaluation of e-Healthcare service models.

The adaptations to the DelLone and McLean (IS) sscerodel were deemed
necessary to capture a holistic view of the elemenwolved in delivering
technology enabled health care services to indalgun their own home or
community location. Note that the dimensions ‘Iniem to Use’ and ‘Use’ in the IS
Success model have been combined and presentedsimgle dimension termed
Usage in order to capture all aspects of consumptib services in a single
dimension and reduce any further complexities.

As a result of using the initial modified versiohtbe D&M (1S) Success Model in
the ARC trial, and the subsequent requirement®©i®fGSIRO trial, the Researcher
argued that a multi-service model framework wasuiregl, that would enable
comparative service models to be evaluated and acedp This led to further
research and modifications to the framework.

3.5 Balanced Scorecard

The balanced scorecard (BSC) is a strategic plgranigl management system that is
used extensively in business and industry, goventhnaad non-profit organizations
worldwide to align business activities to the visiand strategy of the organization,
improve internal and external communications, andniter organization
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performance against strategic goals. It was origohdoy Kaplan and Norton as a
performance measurement framework that added g@itatenon-financial

performance measures to traditional financial msetrio give managers and
executives a more ‘'balanced’ view of organizatiopalformance (Balanced

Scorecard Institute, 2012). An example of the BS€hiown in Figure 3-7

The highest quality of life & lifestyle

for the people of our Garden Shire.

> Y o3 > I 0% A DI 0% > I 0%
Customer Foous ] Eg:g sonmental ] Community Focus People Focus
Excellent Customer Protect n:.!w.al fecources Excellent Community Skilled & Motivated
Service & ensure quality of Service Workforce

development

B> Tl 93 E> I o A I 101% > I o

Customer Best use of Community .
Satisfaction Environment Satisfaction e e O
OCuztomer OEnvironmental O% of Community @Employee
Satizfaction Index Standards Index Satizfaction Satizfaction Index
O% Community

b~ I 59% > I o Satiofaction - I 0
Quality Cost opul — Employee
Effective Service P — [D e ) Performance

Figure 3-7 Kaplan Balanced Scorecard

The Balanced Scorecard is a performance manageaowrihat, combines financial
and non-financial measures together, to measure Wwell the Organisation /
Department is performing at a macro level. The Ha@corecard has five elements:

Vision - This is the highest level of the scorecard, whstiould match with the
organisation’s or department’s vision, for examglée highest quality of life and
lifestyle for the people of our garden shire.”

Perspectives- These reflect the core focuses of the organisair department, and
may include Customer, People, Systems, FinancthlLaarning and Growth and or
other priorities.

Objectives - These are what combine together to support teasarement of the
perspectives, for example, Customer satisfactidne€ives need to be measureable
so that they can be allocated a value, for exang§3é Customer Satisfaction, as
shown in the above example.

Measures— These provide the supporting evidence used &ntdy if the objective
has been met, for example, a Customer Satisfalrtabax

Measure Tools— These are the tools used to obtain the measiaresxample, a
customer satisfaction survey.

The Researcher has been an advocate of the Bal&uwoedcard for over 20 years
and has used and adapted it in a variety of ssttimgluding Health, Education,
Distribution, Construction and Maintenance Services




3.6  Creating an Integrated Model

The concepts of the previously modified Cost Bare8corecard (CBS) and the
concepts of the Balanced Scorecard, the Resegoebgosed an integrated CBS as
per Figure 3-8 that provides a multi-dimensionawiof the costs, benefits and
impacts of using collaborative technologies to \d®@lihome based care to persons

with chronic or acute conditions.

><

BENEFITS

/ OUTCOMES — Model ‘A \

m— T p—

OUTCOMES — Model ‘B’

COSTS
/INPUTS OUTPUTS \
Service Services
Providers
Al B
Supporting ”f. N
Technologies :
. > =
i Usage
: Information
- \Ser\rices A B

/

SCORECARD

=5

Increased access to services

)

% Rating 5 Value % Rating 5 Value

Participation Increased participationin self care
Care Qutcomes * Improved health & wellbeing
Quality & Safety + Reduced errors and greater choice
Cost Efficacy * Improvedutilisation of resources
\ - i/

Figure 3-8 Cost Benefits Scorecard (CBS)

In developing the model, the researcher has rdiealily on his extensive (20+
years) experience in utilising each of the abowestand methodologies in a wide
range of settings, including the delivery of heeédite technologies, combined with

an extensive literature research.
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3.7  Terminology:

3.7.1 Costs

The first section “Costs” contains two groups, ‘Uitgy and “Outputs”, each with
their own dimensions. Basically, this is the prewmmsof services, where the Inputs
(service providers, supporting technologies andrmation services) combine
together to enable services to be provided tocoess by consumers, or other users
of the service.

3.7.2 Inputs

The first group in Costs incorporates three dimamsi Service Providers,
Supporting Technologies and Information Servickat tombine together to deliver
the health care services.

3.7.2.1 Service Providers

Service Providers relate to the services providgchealth and community care
professionals / organisations and or other stakiehsel The dimension Service
Providers incorporates the care professional regsuphysical facilities, equipment,
overheads and indirect supporting services.

3.7.2.2 Supporting Technologies

Supporting Technologies are defined as specifiortelogies that either assist in the
delivery of physical health care services, or areéhemselves part, or all of the
service, for example, a health & wellbeing web gbrSupporting technologies can
incorporate systems, connectivity, devices, weltglmrmessaging services, mobile
apps, data, images, documentation, media and ipémes that are used in the direct
provision of services.

3.7.2.3 Information Services

Information Services relates to the data, docuntiemamessages, communications,
dictionaries, images, videos and other forms of imétat are used in the provision
of services, and also the controls that govern vidogy, when and for what reason
information can be accessed, updated and exchanged.

3.7.3 Outputs

The second group incorporates two dimensions (8zRrovision and Usage).

3.7.3.1 Services

Services relates to the different service actisifieovided or accessed. Services are
defined as quantifiable units of work that can pec#fically allocated to one or more
service outputs; for example, receive and procesfearal. The services provided
are derived from any or, all three of the input éitsions. For example, a traditional
face-to-face consult may only require the input thie Service Provider.
Alternatively, a Telehealth consult may involve d&hree inputs, involving a
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specialist (Service Provider), video conferenciSgigporting Technologies) and a
web based assessment (Information Services).

The Services dimension incorporates two sub-dinoassilabelled as ‘A’ and ‘B’.
These sub-dimensions relate to alternative semviodels, Service Model ‘A’, for
example, a rehabilitation service provided by adpist via a Tele-Health consult
and Service model ‘B’, for example, a rehabilitat®ervice provided by a therapist
via a home visit. The purpose of these sub-dimessie to enable the total cost of
the Inputs to be proportionally distributed to eatlihe alternative Service Models,
based on the Service Model’'s consumption of inputs.

3.7.3.2 Usage

Usage relates to the consumption of or accessetgdlvices in terms of what type,
how often, how much and by whom and the satisfaatith, and competency to use
or access the services.

3.7.4 Benefits

The second section “Benefits” contains two symmatrgroups, Outcomes — Model
‘A” and Outcomes - Model ‘B’, both of which incorpie two dimensions; Impacts
and Benefits. This structure has been designedadble evaluations of the benefits
of comparative service models, for example, whesviSe Model ‘A’ is a
technology enabled (Tele-Health) medication sendond Service Model ‘B’ is a
traditional face-to-face medication service.

3.74.1 Impacts

Impacts can be categorised as consumer impactsdprampacts and health service
impacts.

Consumer impacts: relate to the effects of the service on the receive
user of the services, for example, where a perssrbken rehabilitated back
to full health or their blood pressure has reduasd result of the services
provided, or they can safely return home from hiapi

Provider impacts: relate to the effects of the services on healtre ca
providers, for example, becoming more efficientl@livering care services, a
reduction in travel by using video conferencingvesss, or improved
communications with other care providers.

Health service impacts:relate to the effects of the services on the healt
system, for example, an increase in the numbeatémis safely discharged
to community care services, a reduction in the remab incidents, or better
utilisation of resources.

3.74.2 Benefits

Benefits, as defined in the CBS framework, arepibgitive outcomes achieved as a
result of the impacts. For example, if the Teleddeservice model “A” made it
easier for people to access a rehabilitation sergimpact), then theoretically it
could be presumed that this would lead to more ledoging rehabilitated (Benefit).
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3.7.5 Scorecard

The third section “Scorecard” provides a matrixt tbaables the Costs and Benefits
of alternative service models to be compared apdrted on. Benefits are grouped
by outcomes to provide a summary. A further breakd@an be provided on an
individual benefits basis. Costs and Benefits fmrteof the service models are traced
to the scorecard. The Scorecard dimension hasreotdelationship with either the
costs or benefits dimensions, but it does assistimmarising the results of the costs
and benefits, which in itself provides feedbackht® inputs and outputs dimensions.
The Scorecard provides two values for each outdoenefit.

% Rating can be used to quantify the benefits efservice in non-monetary
terms, for example, 80% of participants rated ttog@mm as excellent

$ Benefit can be used to quantify the benefitshef $ervice in monetary
terms, for example, $ savings achieved by reducogpital re-admissions

3.7.6 Scorecard Levels

The Scorecard structure comprises of three levels:
Level 1: Outcomes — Defines the strategic Outcomes foreamagram
Level 2: Benefits — Defines the benefits for each Progrartc@me
Level 3: Measures — Defines measure ratings for each Benefit

3.7.7 Program Outcomes

At the top level of the Scorecard, Program Outcqrasslefined in the CBS, equate
to the term ‘Perspectives’ as used in the Kapla@BS

Table 3-2 CBS Program Outcomes

Program Outcome Description

Access People can access the program within aptatde time, irrespective of income,
physical location or cultural background, includingiting times, rural and remotg
access, access by indigenous persons and persorerevbulturally and
linguistically diverse (CALD)

Participation Services are client focused, encaupgticipation and maximise retention and
completion rates throughout the course of the @mogincluding the involvement pf
the consumer in the service, their attendance amritment in a program, goal
setting, recording and other activities

Care Outcomes Care interventions are flexible araVagl to the participant’'s needs, improve
longer term health care outcomes, physical and ahstdte and reduce secondar
re-admissions.

Quality & Safety The highest quality services arevied with actual or potential harm avoided o
reduced to acceptable limits within the environmarthe care is delivered including
choices offered to consumers in terms of provideis services and what provisigns
have been put in place in the event of a failurerisis

Cost Efficacy Resources are applied in the mosteftsttive way to achieve the maximum
program outputs at the minimal cost, including pepipfrastructure and other
resources and how these combine together to prodédieer or access the services
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The term ‘Program Outcomes’, in the CBS, can bed usereflect the different
perspectives of providers, consumers and otheeltddters.

Scorecard Outcome dimensions can consist of maltipknefits. NOTE: For
simplicity of the construct, only a selected numbgbenefits have been provided
and these will depend on the health care serviegglevaluated.

Table 3-2 describes five Outcome dimensions, amekkfin the CBS framework
however these may be replaced or added to, asadlyeam requires.

The Program Outcomes defined below may change itahsi specific needs of a
program depending on the type of Program beinguated.

3.7.7.1 Collaboration

Collaboration is a nebulous dimension, as it cao &le considered as an outcome.
For example: as a result of the service, collalbmmabetween providers and
recipients or between providers and other provideay improve, and therefore this
is an outcome.

Alternatively, collaboration may be an influencan the quality of the services
provided and usage of those services. For exarapla:result of technologies put in

example, better health outcomes.

Table 3-3 — Collaboration; A Nebulous Term

Collaboration Care providers within a care team @milygaccess and share information with other
providers, subject to security and privacy provisi@and collectively coordinate care
services, including communication, information shgrand coordination of services
within a care team, provider to provider and previdto consumers and their cargrs

3.7.8 Scorecard Benefits

The second level of the CBS, Program “Benefitsyjatq to the term ‘Objectives’ in

the Kaplan BSC, are used to quantify the monetany performance Benefits

achieved for each Program Outcome. Benefits diffem objectives, in that

objectives are used to define what is being ainoeddnd benefits are defined as
what has been achieved.

Program Benefits will vary depending on the strimtefigcus of the program or
service model, but will generally be related toeammlining processes, reducing
waiting lists, reducing costs, both current andurfet reducing unnecessary
admissions and improving longer term outcomes éotigpants.

In Table 3-4, the key benefits of a technology daservice model have been
defined. Additional Benefits that explore otheram®f the program or service model
can be added, in consultation with different stalkeérs. For example, a social
equity objective “improve access for disadvantageasons” may result in an
outcome benefit “improved access for disadvantggedons”.

See individual case studies for the specific bémefsed in the CBS. As stated, the
benefits can be changed to suit the specific needgprogram. To retain the validity

of the model and minimise complexity, it is reconmded that no more than 5 key
Benefits be identified for each Program Outcomes@eill et al., 2011).
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Table 3-4 CBS Key Benefits, Grouped by Program

Program Outcomes Key Benefits

Access

Increase the number of people accessing the program
Reduced waiting times will result in more peopleadliinrg in the progran]

Patients living in regional and remote communitiéshave greater
access to the program

Participation

Improved interactivity between Providers and Recitgewill result in
higher Participation involvement in their care

Increased patient involvement in their care widiuie in improved long-
term outcomes, and a reduction in secondary ressiloms

Increased participant satisfaction will result igher retention rates

Processes, systems and responses are constantiyifprovedo providg
a higher quality, more effective service

Care Outcomes

Improved retention rates will result in more peopdenpleting the
program

Improved Quality of Life and physical health outeesrfor Participants
Improved Physical health outcomes for Participants
Reduced Secondary attacks and Re-Admissions

Quality & Safety

Adverse events minimised

Reduced adverse consequences resulting from afiaekwces availablg
in regional or rural communities

More effective care provided in the community doelear information
provided in a timely manner to all providers invedvin the care of a
participant

Cost Effectiveness

Reduced service delivery costs

Increased service capacity, better resource utdisand more flexible
options will reduce the unit cost per Participant

Reduced administration time
Reduced infrastructure costs
Reduced patient costs

3.7.9 Measures

At the third level of the CBS, Measures are usediria with the Kaplan BSC

terminology ‘Measures’ to capture and quantify thecome benefits related to a
Program’s Benefits and in turn the related Progr@mcomes. Measures are
concerned about measuring how much, how well, @t wbst and for what benefit a

program or service can be delivered.

The CBS is designed to capture both monetary ancharetary measures using a

range of measure instruments and types of measagesitlined in Table 3-5:
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Table 3-5 CBS Measure Types

Measure Type Description

$ Monetary Provides a Monetary Cost or (Benefit)

# Quantity Indicates how many. Also known as Caildiianbers

% Percentage The percentage of the whole or sum

Nominal Enables measures to be categorised

Ordinal Denoting a position in a sequence ("firss&cond", "third", etc.)
Interval An interval of numbers between a starnpaind end point
Ratio The ratio of one to another

QOL Quality of Life

QALY Quality Adjusted Life Years

It has also been found beneficial to describe timpgse of the measure, as often the
purpose will be different for different stakeholgler

For Example:

Table 3-6 shows a generic CBS measures for therd&ro@utcomes, ‘Access’ and
the associated key benefit, ‘Increased number oplpeaccessing the program’. In
this example, the purpose has also been definethvgnoves to be useful in data
collection, especially when asked why this infonorats required?

Table 3-6 Cost-Benefits Scorecard (CBS) Measures

Program Key Benefits Measures Purpose

Outcomes

Access Increased number of | # regional and remote Provide improved access to people
people accessing the | patients referred to the | living in regional and remote
Program service communities

A word of caution —If the model becomes too complicated, with too miaaefits,
or too many measures that need to be collected atignut will become time
consuming and may become unworkable.

3.7.10Construct Relationships

The relationship between each of the dimensionsbleas articulated to show the
impact that each dimension has on other dimensuthén a health care model.

A two way relationship has been described betweseh eof the inputs
dimensions and the services dimension. This iles that each input
dimension can exist in isolation, or combine togethith one or both of the
other input dimensions to provide the services dpeialivered or accessed,
for example, a nurse visiting a patient in theim®oto provide medications
versus an automated medication dispenser thateaanotely monitored. In
this relationship, the cost and quality of the itgpwill have a positive or
negative impact on the provision of services. Insteases, this will hold
true, especially where there is an increase imdkeurces (people, equipment
and infrastructure). Conversely, where services @evided totally by
technology, there may be no increase in cost. Adiierely, an increase in




demand may result in an increase in consumptidnpafts.

A two way relationship has been described betweath eof the inputs
dimensions and usage. This illustrates the relahigmbetween usage and the
quality and cost of the technology, provider antbrimation dimensions.
Feedback from service activities to each of theuispdimensions may
influence the quality, quantity and type of inputs.

A two-way relationship has been described betwesuwices and usage to
reflect a symbiotic relationship, with changes meaimension impacting on
the other dimension. Theoretically, as consumptbservices increases or
decreases, provision would also increase or dezngaportionally and visa-
versa. Additionally, other factors may also inflaenthis relationship, for
example, user satisfaction and competency, or agehan technology.

A one-way relationship has been described betwaemprovision of services
and impacts. This is based on the assumption lieaprtovision of a service
may have an impact on the consumer receiving thecse or on a provider
of services or the health service. Impacts maynfladnced by a change in
the service model, or a mix in the services pra¥jder example, a service
provided partly via face-to-face and partly usiaghnology.

A one-way relationship has been described betweemsage of the services
and impacts ref. This is based on the assumptiaintiie level of usage, user
satisfaction and adherence to a service programtraag an impact on the
consumer receiving the service.

A one-way relationship has been described betwsgradts and benefits.
This is based on the theory that the impacts oswoers, providers and the
health service will impact on the benefits achieved

A one-way relationship has been described betweerdsts of each service
model and the scorecard dimension.

A one-way relationship has been described betwbeenoutcomes of each
service model and the scorecard dimension.

A feedback loop, illustrated with a dashed line hasn described from the
Scorecard back to inputs and outputs:

Additional relationships and influencers may begtae. For this study, they were
not considered as significant so have been ignbyethe ResearcheNOTE: The
above dimensions and constructs could be usedéoprtovision of any health care
service, not just an e-Healthcare service. As presly stated, a service may consist
of all three inputs or only one input.

3.8 Measuring the Dimensions

Measuring and analysing the effectiveness of eaulertsion and its impact on other
dimensions within an e-Healthcare model requirdfemint evaluation tools and
methods. In addition, some or all of the dimensicmgld be measured and analysed
from multiple perspectives, including from a seevjgrovider’'s view, a consumer’s
view, a funder’s view, a technical view or a so@apolitical view.




3.9 Measuring Inputs

The quality and cost of the supporting technolqgiservice provision and
information services are critical to the provismiman e-Healthcare service.

3.9.1 Measuring Quality:

To measure the quality of the inputs a variety @asures have been used in the
CBS construct, including:

Quality measures for the supporting technologiemedision include
functionality, connectivity, reliability, flexibity, performance, security,
compliance to standards and interoperability;

Quality measures for service providers include capand responsiveness;
and

Quality measures for information services includailability, relevance,
content, currency and accuracy.

3.10 Measuring Outputs

Provision of services is at the core of a healtte cervice with service activities
including referrals, intake, assessments, care npign coordination, service
delivery, monitoring, documentation, discharge/eaiministration, and reporting
and user management. All of these activities widlude differing combinations of
technology, service and information. Measures Hier grovision of services include
the type and number of services provided, by pevid

3.10.1Measuring Costs:

There are many challenges in evaluating health ramg. Health care can be
extremely complex, with many different programs aeavices being delivered by
thousands of organisations, in different locatioms$h different funding models and
management systems and to different persons withuliitude of ailments and
situations. Calculating the output costs of a lsirggrvice, delivered by a distinct
workforce, in most cases, is relatively straightfard. Calculating the output costs
of multiple programs with alternative service madahd where care is delivered by
a multi-discipline workforce is a far greater clealje.

To meet this challenge, Activity Based Costing (ABGs a proven costing
methodology that identifies activities in an orgaation and assigns the cost of each
activity to programs according to the actual constiom by each type of service
(Anderson, 1996). ABC offers advantages over tiaakil costing because it traces
costs to activities via cost drivers rather thast jixed and variable designations.
Traditional methods of costing tend to apportioertnead based on output costs. In
contrast, ABC attempts to trace overhead to distintivity measures.

Activity Based Costing (ABC) enables more indireosts (overheads) to be traced
to direct costs compared to conventional costingleiso Over recent years, ABC
methodologies have progressively been adopted mwitie health care system and
are now used extensively to calculate case-mixifuntbr hospitals and determine
the funding levels for a wide range of health qaiegrams (Health Policy Solutions
in association with Casemix Consulting and Asper<tidting, 2011).
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Calculating the true cost of a Program or servican be extremely difficult,
requiring micro costing to the nth degree. Micrstony requires direct measurement
and is ordinarily reserved to cost small scale qutsj. In calculating program /
service costs, analysts should include non-wageulaltost, person-level and
institutional overhead, and the cost of developmsegttup activities, supplies, space,
technology infrastructure and screening of paréinip. Activity-based cost systems
have promise of finding accurate costs of all ss&wiprovided, but are not yet
widely adopted (Barnett, 2009).

3.10.2Measuring Usage

The usage or consumption of services can be mahbyrthe uptake, use behaviour,
competency of the user, user satisfaction and @asse. Usage of services may also
have a cost. For example, travel costs incurred pgrson attending a rehabilitation
centre, or a cost in terms of lost earnings whegreraon needs to take time off work.

The costs assigned to usage can usually be fadyyeguantified, although personal

and social non-monetary costs are far more diffimufuantify.

3.11 Measuring Outcomes

The outcomes as a result of a health care serwceha whole purpose of its being.
For example in the treatment of a tumour, the is@uid services become secondary
to the outcomes benefits achieved.

3.11.1Measuring Impacts

There are a wide range of measurement tools fosunea the impacts of a health
care program or service model. Some of the measises in the CBS are listed in
Table 3-7 Impact Measurement Tdetsor! Reference source not found. There
are many other tools also available, and impactssssents and surveys can take
almost any form, as required by the evaluationeR&f Appendix D - Measurement
Tools used to measure Costs and Benefit for a atdrgkt of measure to use in the
CBs.

Ideally, each element would be measured when ewaduan e-Healthcare model, in
order to answer the questions. Does the techn@oghpled program:

Improve the effectiveness of a care program;

provide as good as, or better care outcomes; and

Provide a return on investment.
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Table 3-7 Impact Measurement Tools

Assessment Description

Diets Habit Questionnaire (DHQ), The Diet Hist@uestionnaire (DHQ) is a food frequency
questionnaire (FFQ) developed by staff at the Rasstétr Monitoring
and Methods Branch (RFMMB). This FFQ consists of fidtl items
and includes both portion size and dietary suppi¢maestions. It
takes about 1 hour to complete and was designsegdhan cognitive
research findings, to be easy to use (National Gdnsétute, 2012).

EQ-5D, The EQ-5D is a standardised measure ofthetdtus to provide a
simple, generic measure of health for clinical andnomic appraisal.
Applicable to a wide range of health conditions tredtments, it
provides a simple descriptive profile and a singtiex value for health
status that can be used in the clinical and ecomeraluation of health
care as well as in population health surveys (Eotd&oup, 1990).

Kessler 10 (K10), The K10 comprises ten questaimut psychological distress. It is
designed to quantify the frequency and severityrodiety- and
depression-related symptoms experienced in thevieeks prior to
screening (Kessler et al., 2003).

3.11.2Measuring Benefits

There are different economic evaluation methods ¢tha be used to measure the
consequences of e-Healthcare programs. These eydhud are not limited to Cost
Analysis (CA), Cost-Effectiveness Analysis (CAE)p<t-Utility Analysis (CUA)
and Cost-Benefit Analysis (CBA).Cost-Benefit an&ysnables the consequences of
programs to be measured in monetary terms, so @mse them commensurate with
the costs (Drummond et al., 2005). As benefits lmardefined in monetary terms,
where the benefits exceed the costs, it is thealetelatively simple to justify a
program, and visa-versa. In practical terms thoutgtan be exceedingly difficult to
place a value on a benefit, for example, it is a@mmpossible to place a value on
additional time spent with family as a result ofele-Health program.

Program benefits can often be intangible and stibggcand received over a period

of time. Reduced future costs and improvementseadth care outcomes as a result
of a program are often much more difficult to quigrdnd can be distorted by time,

secondary health issues and other factors. Addailiyprbenefits can be viewed from

multiple Program Outcomes, and a benefit to onkesialder may not necessarily be
a benefit to another stakeholder.

Cost-effectiveness analysis avoids the challenfi@seasuring benefits in monetary
units and instead measures the outputs of a prodEstabrooks et al., 2008). If
consideration is being given to the quantity ofvems that can be delivered, then
Cost-Effectiveness is a valid method to use andsares that assist the researcher to
quantify the outputs of a Program need to be inm@ted into the CBS.

Cost-Utility analysis requires benefits to be meadun terms of Quality Adjusted

Life Years (QALYs), so where the Outcomes for aipient of care need to be

evaluated, measures that assist the researcheaiify the Outcomes of a Program
need to be incorporated into the e-Healthcare Rnarie(Drummond et al., 2005).
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3.11.3Measurement Results

Combining the above cost analysis into a measuremerdel would enable
programs to be costed in monetary units and theflisrto be expressed using a
combination of monetary values, where these canab®ulated and non-monetary
values where these are difficult to calculateh# primary focus was measuring the
effectiveness of a care program in terms of sergigieomes, for example, number
of services rendered, or lives saved, or the nurobegrears of life gained, Cost-
Effectiveness Analysis would be the most appropnmaéasurement tool.

If the primary focus was measuring the consequeoicg care program in terms of
care outcomes for the care recipient, for examaleeturn to full health, or an
improvement in the physical and mental conditiontlod recipient, Cost-Utility
Analysis would be the most appropriate measuren@oit For a recipient with
chronic disease, the most appropriate way to medabse outcomes is in terms of
Quality Adjusted Life Years (QALYs), which enabld® health state of a person
prior to the intervention to be compared againstitbalth state after the intervention.
Note that health state includes physical and mestadé.

If the primary focus was measuring the monetaryebienof a care program, Cost-
Benefits Analysis (CBA) would be the most approf@ianeasurement tool. Using
CBA we can calculate the cost of a benefit dividedthe cost of the service

($Benefit/$Cost) to arrive at a ratio of benefascosts. If the result was for example,
2:1 then we may conclude that this model was vdétwemoney as the Benefit

(return) was $2 for every $1 Cost (invested). Thience is that in the real-world

situation we will also need to consider more thast jthe $ values of costs and
benefits when we are evaluating program care mowétswill also need to consider
service outcomes and the socio-political forcesak.

3.11.8arriers and Enablers

Barriers and Enablers have not been treated a®dfispdimension, but they are
critical to the success of an e-Healthcare senmviodel.

It is a well quoted saying, that you can build #arld’s best mousetrap, but unless
someone buys it, then the idea is worth nothings Ithe same in e-Healthcare
models. The technology, service and information cambine together to provide
high quality services, that are both needed andenadisolute sense to implement.
Unfortunately, if government regulations or indilito penetrate the market
prevents the model from being implemented, thdrag no value and the promised
benefits cannot be realised.

Barriers to implementation can include funding nisdeéechnology and service
requirements, clinical acceptance, firewalls, séguand privacy legislation,
government initiatives, education and behaviounglea The impact of these barriers
on the success or failure of an e-Healthcare sergian be considerable. As
previously stated, even if the model is a win-wam &€veryone, it still may not be
implemented due to a political decision or othepasse.

Even if, the barriers to implementation are overepfarther barriers can persist in
the uptake and wide use of the technologies. Asnedt in the literature review,
even where a model is highly successful, it casthg down as demonstrated in the
Advanced Community Care example cited. (See LieeaReview) Understanding
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and evaluating the barriers to an e-Healthcare ma@etherefore critical and need
to be taken into account.

Opposite to barriers are enablers that can infleehe uptake and usage of services,
even ineffective services, if the incentive is tighnablers may include government
funded service items, for example, Medicare itenmbers, policy changes that
favour one service over another or organisationis influential market strength.

3.11.8Jsing the Cost-Benefits Scorecard (CBS)

Based on its comprehensive dimensions and outcoessumes, the CBS could be
applied in a number of ways. It could be used to:

Assist in the design and development of an e-Healthmodel or service
Evaluate the effectiveness of an existing e-Heatthenodel

Evaluate and compare the impact of an e-Healthcaodel against an
existing service.




CHAPTER 4 - METHODOLOGY

Generally speaking, methodology does not descrgeeiic methods despite the
attention given to the nature and kinds of proceste be followed in a given
procedure or in attaining a benefit. When properatstudy of methodology, such
processes constitute a constructive generic mataek they may be broken down in
sub-processes, combined, or their sequence chaiggalt & Liu, 2002).

This study focuses on establishing a frameworkef@luating the costs and benefits
of technology enabled health care (e-Healthcare)atso

A multi-dimensional framework, incorporating Infoation Systems theory and
Health Economics theory, was developed that endghkesocio-economic benefits
and costs of e-Healthcare service models to beiateal. This was achieved by first
developing an initial framework, drawn from theetdture and the researcher’s
previous experience, and then refining the fram&wibirough a series of case
studies. A secondary aim was to identify the besrend influencers that impacted
on the implementation and uptake of e-Healthcardeaiso

The aim of this chapter is to outline the methodgldesign and research methods
used to answer the research question, taking ctowst the areas highlighted by the
literature review, and to relate these to the CB&ework selected for this study.

4.1  Obtaining an Understanding of the Topic
and the Problem

In summary, the primary hypothesis for this stuslyhiat technology enabled Health
Care (e-Healthcare) service models will provide enoost-effective services and
better care outcomes for persons with chronic asabting conditions.

In order to test this hypothesis, and the contiilgufactors to the success of e-
Healthcare models, a mixed methods approach wag fmethis study, which
included 2 components that ran simultaneously tjinout the study:

Component (A) Evaluating e-Healthcare service n®delsing the CBS
framework and methodologies.

Component (B) Using the feedback and learnings feach of the case studies to
refine the framework and methods

4.2  Study Proposal and Ethics Approval

The University of Southern Queensland Human Rebkedtthics Committee
approved this study. Ethics approval number HIOREBAO

4.2.1 Recruitment of Participants

The majority of participants recruited into thisidy were already recruited into
either the ARC or CSIRO case studies, for whichcetlpprovals were separately
obtained. Participants from the Nexus project werguited via an invitation letter,

that provided the USQ ethics number. For this $jgecomponent of research, a




letter of introduction and research outline was vgted to all prospective
participants that outlined:

The purpose of the research and who it was beindumed for.

How the research would be conducted and how teteyi

An explanation of confidentiality, consent, pamp@&nt’s rights and advocacy
Address and contact details for advocacy or comidai

Refer to Appendix A - Letter to Participants andp@&pdix B - Consent Form

Note that on a number of occasions it was highlight participants the Researcher
would be pursuing their own individual researchtba back of the case studies.
Refer to the individual case studies for furthalads.

There were no known Psychological and other riskheé participants or risks to, or
impositions on, any of the participants. This reskeavas non-invasive, and there
was no deception of participants.

It was anticipated that this research would assignproving the manner in which

the aged in our society are managed when they mreee health services.

Furthermore it may relieve pressure on our hospiteéduce the bottleneck in
Accident and Emergency departments and signifigargtuce inappropriate and
unnecessary admissions for the aged. Unnecessamyssaons are stressful to
patients and their families and exposes peoplédchigh rate of adverse events in
Australian hospitals.

Findings will be presented through formal presenitast at industry and professional
conferences, seminars, peer-reviewed journals aratlian When invited to
participate, prospective participants were provigeth a plain language statement
outlining the study purpose and processes. Paatitspwere advised that they could
withdraw from the study at any time, without consexce.

Feedback was provided to stakeholders and pamitspaia meetings and
communication emails. A Communications Plan_wasettped as an early
deliverable of the project. Measures were takeartsure the confidentiality of the
participants. Comments and other data gathered staff will be de-identified
except where specific staff may wish to be ideadififor example, the Director of
Nursing, General Manager or other executives. Aaffept-related statistical data
was de-identified.

4.2.2 Data Management

All original documents have been treated as thegty of the relevant health care
institutions that have provided the informationtehmediate data used for analysis
has been stored securely, as per NHMRC guidelindsaay documentation of a
sensitive nature will be destroyed after the comnheof the study.

“Validity implies reliability (accuracy). A valid easure must be reliable, but a
reliable measure need not be valihere are two kinds of validity in a test or
experimental study: the internal validity (the exte which the claimed cause-effect
relationship between the investigated objects camdrounted for by the variables
investigated and the external validity (the ext®mivhich the test results or findings
of a research are applicable to contexts beyondstmaple group investigated of all
of my instruments and measures (Wyatt & Liu, 2002)




The Researcher has defined an initial e-Healthcameceptual framework and
methodologies. This was validated and refined dyrihis study. e-Healthcare
models involve the interaction between people, netdgies and information, with
outcomes that directly impact on lives and soci€yeating a methodology for
evaluating e-Healthcare models has been challengsecially applying the CBS
and methodology in real-world situations, which wasential to ensure its validity.

Qualitative research is a method of inquiry emptbye many different academic
disciplines, traditionally in the social sciencdmjt also in market research and
further context (Cooper & Hagan, 1999).

Qualitative researchers argue that, although bemefthods may be appropriate for
studying physical events, such as electricity, doahreactions, and black holes, a
benefits approach to studying human events, integp@l relationships, social
structures, creative products, and other evenigitber desirable nor, perhaps, even
possible (Gubrium & Holstein, 2002; Mann & Stew&@02).

In qualitative research, there may be multiple ootes held by different individuals,
with each of these outcomes having equal validityfruth (Huberman & Miles,
2002; Schall et al., 2002; Shank, 2002). In ordedeétermine the most appropriate
methodology for this component of the study, treeagcher has reviewed commonly
used qualitative research approaches, including:

Case studies was considered, as it provides amabfsipersons, events,
decisions, periods, projects, policies, institusionr other systems that are
studied holistically by one or more methods. Theecthat is the subject of
the inquiry will be an instance of a class of phaeoa that provides an
analytical frame — an object — within which the dyjuis conducted and
which the case illuminates and explicates" (YinQ20 A typology for the
case study in social science following a reviewdefinition, discourse and
structure, Qualitative Inquiry (Thomas, 2011).

Ethnographic Research was considered as it isfoséavestigating cultures
by collecting and describing data that is intenttetielp in the development
of a theory. This method is also called "ethnomeétihagy" or "methodology
of the people”. An example of applied ethnograpbgearch is the study of a
particular culture and their understanding of thie of a particular disease in
their cultural framework (Taxis & Barber, 2003)

Historical Research was considered, as it allows tndiscuss past and
present events in the context of the present comditnd allows one to
reflect and provide possible answers to currentieéssand problems.
Historical research helps us in answering questsuth as: Where have we
come from, where are we, who are we now and whereva going (Howell
& Prevenier, 2001)?

Empirical Research was considered, as this fornesgarch enables theories
to be proved by gaining knowledge through dired eirect observation or
experience. Empirical evidence (the record of od@sct observations or
experiences) can be analysed quantitatively or itatigkly. Through
guantifying the evidence or making sense of it walgative form, a
researcher can answer empirical questions, whiolhldhoe clearly defined
and answerable with the evidence collected (usualied data) (Kelly &
Yin, 2007).




Constructivist Research was considered, as thearels is perhaps the most
common computer science research method and comniowblves the
development of a prototype which is then testedudh case studies. This
type of approach demands a form of validation tdwesn’t need to be quite
as empirically based as in other types of resebkehexploratory research
(Zimmerman et al., 2007).

Case study methodology was selected as this réséasased on providing a real-
world solution to a world-wide practical problemhi involved:

Finding a practically relevant problem

Obtaining an understanding of the topic and thélera

Innovation by constructing a conceptual framework

Applying the CBS framework to real life projects

Showing theoretical connections and research duritons

Examining the scope of applicability

As a result of:
A rapidly increasingly aged society;
A rapid escalation in chronic disease;
A rapid escalation in the cost of health services;
An increasing shortage of health care workers inyr@untries;
A rapid evolution of technologies, both physicatiasrtual; and

New health care models are emerging that promisdetiver more cost-
effective care and better Outcomes for recipients.

Case study methodologies are often used by san@itssts, who use this qualitative
research method to examine contemporary reallitatsons and provide the basis
for the application of ideas and extension of méthdLeedy & Ellis, 2005).
Researching the impacts of assistive technologresa @rogram or care service
involves the study of real-life situations overexipd of time.

The case study means doing of the empirical rekeafc the contemporary

phenomenon inside its natural perspective by thisatton of the numerous sources
of indication (Yin, 2003). The topics in a casedstunay be regarding the events,
processes, social groups, programs, persons,uinstis and some of the other
contemporary phenomena. The research using thestade could be a foundation
on their characteristics, functions or disciplinperceptions.

The case study is explained by the characterigticthe research questions, the
quantity of control and the preferred end creatidmese are the problems to be taken
into account during the time of taking a decisibattif the case study will be exact

for analysing the problems.

Some of the case study types identified by ScHb3J) are the:

instrumental case study (an analysis to get a rbéiewledge of the
theoretical problem or question);

sociological case study (an analysis grounded endiévelopment, structure,
grouped behaviour of an individual or groups andraction);

intrinsic case study (an analysis which has itsvwi@ study more regarding a




specific group, individual, organization or an eygn

collective case study (an analysis that is madaduaress a problem in the
guestion);

ethnographic case study (an analysis that pactssgientific explanation of
particular human cultures);

and events overtime); and

Psychological case study (an analysis that is basdde personal experience
and the ways of viewing the world).

Yin (2003) defines the case study research metlsodmaempirical inquiry that
investigates a contemporary phenomenon within éal-life context; when the
boundaries between phenomenon and context ardeastycevident; and in which
multiple sources of evidence are used to deterntime most appropriate
methodology for researching, developing and tnglla framework construct for
evaluating e-Healthcare programs. Several altemmatiesearch methods were
considered, as follows:

This study focuses on facts and cause-and-effebavibeural relationships and
includes the development and testing of real-wdhdories. From an objective
attitude, the research paradigm associated withtiieeries that are scientific is
called positivism. The scientific methodology udgdthe positivists in the way of
understanding and researching the social and pkghbal phenomenon. It is
believed by positivists that the reality is steaahyl could be observed and explained
without including the learned phenomenon. The pasm is the primary tradition
of analysis in the behavioural sciences and s@ui@nces. The positivism is of an
empirical and quantitative in nature. In the methafdpositivism, the research
methodologies view is of the interpretation, elation and understanding of the
reports of corresponding and action subjects (Nenwvetal., 2003).

4.3  Case Study Design

The method of case study has received much crtiamsthe terms of its deficiency

of robustness as a tool in research (Yin, 2003 @uhis, crafting of the case study
design has high importance. Scholars can adopgreggimultiple — case design or
single — case design based on the issue in theiguek is in the cases where there
are no extra cases accessible for replications¢helar could implement the single —
case design. The disadvantage of a design of singése is its incapability to offer

a simplifying inference, specifically when the pedares are rare.

On the other hand, the multiple — case design cbeldsed with events in real — life
that display enormous sources of signals througlréblication rather than the logic

of sampling. The generalization of the outcomethefcase studies, according to Yin
(2003) from either of the multiple or single desigstems on the theory apart from
that of the population. By duplicating the case thia pattern — matching, a method
connecting some pieces of information from the ksingase to some proposition of
theoretical the design of multiple — case improaed supports the before mentioned
outcomes (Hancock & Algozzine, 2006). This assistthe increase of the level of

sureness in the robustness of the process.




To capture the variation between healthcare semmgels, it was determined by the
researcher to do a multi-case study, as the ewddrmm multiple cases was
considered to provide a more robust analysis. Asthective was to test and refine
the CBS framework, a replication approach was asbpivhere each specific case
study was considered as a whole study within whicth the individual cases and
multi-cases results could be evaluated and reporied

The replication approach as defined by (Yin, 20883 depicted in Figure 4-1,
provides a three stage process for a multiple chsdy was used to define the
process followed in this study.
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Figure 4-1 Case Study Method adapted from Yin (2003
SOURCE:(Gulsecen & Kubat, 2006)

The first stage defines the purpose of the study the related theories that the
researcher / investigator is seeking to explore, dblection of cases that can be
related to the theories and identifying how andrfrohom data was to be collected.

The second stage involves preparing for each dasgg,ghe data collection process
and the analysis of the data collected.

The third stage focuses on the analysis of eack sagly, both individually and
collectively and how the learning’s from the casaa be used to refine the theory
and associated methodologies and to provide tlaé éport.

4.3.1 Develop Theory

Stage 1 of the Case Study Method, “Define & Desigicorporates the development
of the theory, the selection of cases and desigheoflata collection protocol.
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Figure 4-2 Case Study Process - Stage 1

As defined in chapter 3, the redefined Cost Besefitorecard (CBS) has been
utilised as the core framework for this research,peovided in Figure 3-8 Cost
Benefits Scorecard (CBS). This framework was reregged multiple times

throughout the study, so there are some elemeatstay not be consistent between
the case studies.

Wherever practical these differences have beerigigad.

4.3.2 Select Cases

Three cases were selected with a focus on the fusellaborative technologies to
facilitate the delivery of community based careliter people and people with acute
and chronic conditions. The first study was an eatbn of how collaboration
between community care providers, assisted by t#ogg had a positive impact on
the delivery of care to older persons in the Muivéallee region of South Australia.
The second study was in conjunction with an AustraResearch Council (ARC)
project, where collaborative technologies were tpeax to assist with the transition
of hospital patients to the community. The thinddst was with the CSIRO Australia
e-Health Research Centre that explored the bersfdscosts of a home based Tele-
Health Cardiac Rehabilitation service.

There was substantial common ground between tlee tbases selected, although
each case had a different focus which added diydrsihe research study.

4.3.3 Case Study 1 - Community Waiting List (CWL)

The first case study evaluated how collaboratidwben community care providers,
assisted by technology impacted on the deliverycare to older persons in the




Murray Mallee region of South Australia. There amaltiple service providers for
the 3 types of community packages across sub regbnhe Murray Mallee. The
demand for services is greater than the supplyaokg@ges and so services maintain a
file of referrals from which they select clients\asancies occur.

The challenge that providers face is the abilitytiise their resources to maximise
the care services provided to individuals in thgiae. A major barrier to achieving
this goal was the ability to share information eotlvely with other providers and to
utilise Government funded care efficiently andliair

In June 2007, a project was proposed to estabfidresaluate an online community
waiting list, (CWL) that it was hoped would leaditoproved collaboration, greater
transparency and improved access to services hpdheduals in need.

4.3.4 Case Study 2 - ARC - Minimising the Inappropriate and
Unnecessary Admissions of Older People to Hospital

The second case study was an Australian ResearahcCqARC) project that
focused on the development and implementation ofedtealthcare solution to
minimise the unnecessary hospitalisation of olderspns, by facilitating the
delivery of care in the community. This study cdnited significantly to the
understanding of the barriers to the uptake of alHeare service models.

The aims of this project were to develop trial aewhluate a tool that would

minimise unnecessary, inappropriate and costly ssions to hospital of older

persons. The project used the building blocks é&steddl in a South Australian

hospital avoidance pilot study called Advanced Camity Care, to develop and

evaluate a unique, robust model for minimising prapriate hospital admissions,
and determine if the system was associated withathiemprovements in care in the
community (Meldrum, 2006). It aimed to provide alable, more robust, intelligent
web-based, community care management system wHiettified candidates for

hospital redirection, mapped services to patiemiymated communication between
hospitals and community service providers, andkd@nd audited service delivery
by agencies.

4.3.5 Case Study 3 - Care Assessment Platform Phase 2 (B3

The third and most comprehensive case study wasSIR@ Australia e-Health

Research Centre case that focused on the useeHaalthcare solution to provide
an alternative to hospital/centre based rehabditaprogram for people who have
suffered a myocardial infarction. This study cdmited significantly to the initial

conception, constructs and methodologies develtqétie e-Healthcare CBS.

CAP is a novel model for a home-based cardiac ibtaion program, which

efficiently uses personal health technologies (heophone, Internet technologies,
sensors, monitoring devices, and software) in pogrdelivery and patient
empowerment. The aim of CAP2 was to demonstrateeffectiveness of home
based care combined with ICT intervention for peoplffering from cardiac
disease, as compared to traditional processesndomaised controlled clinical trial
focused on finding evidence on using Informatiorchirelogy, specifically Tele-

Health systems, to support alternative care moddathin outpatient cardiac
rehabilitation programs. This proposal extendedvtbek and utilised the knowledge
derived from clinical trials undertaken in NorthKes during 2007.




4.4 Design Data Collection Protocol

This section outlines the general methods usediideghe Researcher in each case
study. Steps specific to a case study have beenpoated into that case study.

The data collection protocols explain the contdmhing and the added rules
associated with the collection and ascertainmenthef information, that is, the
manner of assessments. The assessment timingapdrticular facts of the process
used may differ from case to case, as a resulhefifferent settings in which the
assessments take place. The protocols for datactiolh have to permit data to be
gathered for two principal reasons. Initially, thdormation may be utilized in
explaining and describing the causes for the uske$ervices. Next the data may be
utilized in assessing the results. Additionally tiedlected data may be utilized for
secondary research.

There are many phases in the data collection prbtdtey are the plan of data
collection, collection of the data, examining anghtBesizing of data, sharing of
outcomes and decision making and storage and d&mrali of data. Different types
of strategies like the interviews, experiments godstionnaires are done to gather
the data on which the test or argument will be m&iuwig & Stead, 2007)

4.5  Collecting Data

During the process of collecting the data from ¢hse studies, the Researcher had
many learnings’ on what worked and what didn’t witecame to obtaining quality
data. In order to gather the data, various tectesiquere used by the Researcher.
Data was obtained from surveys, interviews, obgeEmwasystem data, assessments,
and secondary evidence. For the ongoing evaluaifoa service model, it was
imperative to systematise the collection of measiata, to reduce the ongoing
impost on personnel time, and also to improve ttwi@cy and consistency of the
data.

During the studies, the Researcher discovered that:

Good planning for the collection of data is ess@ritir obtaining quality data
on the key uniqueness produced by the procedure.

Just the collecting of data does not ensure tleaspiecific and relevant data
can be obtained.

The main issue in the data collection is not hosvdhta is collected; rather it
is how useful the data is that has been collected.

The collection of data enables a team to prepadet@iest the assumptions
of a procedure and to then develop scenarios asekdaat might lead to the
development of quality features of the servicerodpct (Kumar, 2005).

It is more significant to perform quasi experimeatsl experiments because
these comprise a research design and the outcagesead will generally be
well constructed causal outcomes.




4.5.1 Surveys

Survey research was used to collect primary data fall or part of a population in
order to determine the incidence, distribution anterrelationship of certain
variables. Techniques varied from questionnairest(@nd electronic), structured
interviews (face-to-face and telephone) and obsiervaechniques (Trochim, 2002).
Surveys were also used for collecting feedback fpamticipants, who were scattered
geographically. These surveys included serviceaelguestions, for example, how
easy was it for you to access the service? , wiswars ranked using Spearman
Rank (Tourangeau, 2004). Surveys are usually tlsestamethod for obtaining
measure data, but there are several drawbackadingt

Most surveys are biased towards the personal pergpef the stakeholder,
i.e. a patient sees things from their viewpoint amtovider from their s;

Paper and phone based surveys can be expensindddake;

Paper based surveys are not interactive, i.e.eékequestion cannot respond
to the previous results; and

Online surveys can provide an interactive formad @an be low cost to
create by using an internet solution, but consittaraneeds to be given to
spamming legislation.

4 5.2 Interviews

Interviews were conducted to understand participgmbints of view. Exploratory
and other in-depth interviews were completed usingerpretive methods.
Exploratory interviews can be immensely usefulhia early stages of most research
projects (Dick, 2002), and are frequently used &sec studies (Trochim, 2002)
Interviews generally provided rich data, i.e. mafean just answers, with
explanations as to why an answer has been prop&ectured interviews were
most appropriate for collecting measures data fsemvice providers, especially in
relation to defining the activities that staff mesnd performed and how much time
was spent performing the tasks, or in relationrtivigling data on services.

Unstructured interviews were most appropriate follecting measures data from
stakeholders about the elements of a service, hess provided, and the issues and
difficulties that are encountered. Unstructuredenmiews took the form of a
conversation between the researcher and interviewdbey focused in an
unstructured way on the informant’s perceptionhainiselves, of their environment
and their experiences (Schneider et al., 2002)tructsired interviews, sometimes
called exploratory or in-depth interviews were uébr gaining insights into why
things were done the way they were done, and wsed to collect extensive data
from key people, allowing the respondents to tadgamsively on the main subject
and/or raising topics within it in any order he/stished (Beck, 2005).

There were several disadvantages in that unstedtunterviews were difficult to
record and analyse, and needed to be transcribedexarcise that was both
expensive and time consuming. As such comments rafidctions from these
interviews were primarily used for adding contexthie data. In the CSIRO project,
because there was some staff turnover during tbeseoof the trial, it was hard to
draw a direct comparison between staff membersie@g ltad different experiences
and hence perspectives.




4.5.3 Observation

Observational techniques were used to gatherHast data on programs, processes
and behaviours being studied. Participant obsemsatare one of the most flexible
techniques or set of techniques for doing resedighbbie & Earl, 2003).
Observations provided an opportunity to collectadant a wide range of behaviours,
to capture a great variety of interactions, andgenly explore the evaluation topic.
This was especially true of the first case study.

By directly observing operations and activitiese tResearcher gained a holistic
perspective, that is, an understanding of the contathin which the healthcare
service operated. This was especially importantrevitewas not the event that was
of interest, but rather how that event fitted imo,was impacted by, a sequence of
events. Observational approaches also allowedvdleator to learn about things the
participants or staff may be unaware of or that tiwere unwilling or unable to
discuss in an interview or focus group (Leavitt02))

Observation was most appropriate for collecting sness data on how services were
provided, understanding the day to day processgsyactions and issues that
occurred in delivering a service. Often Observatioethods worked hand-in-hand
with unstructured interviews.

4.5.4 Storyboarding

Health systems are complex enough. Add in techrpolagd a myriad of
connections, variables and options and the resillbe thousands of scenarios, all
requiring processes and policies to function. Sioayding is a useful tool in
systems design as like its name, it enables a sbobe told; for example, a patient
arriving at the Emergency Department (ED) is threaged and admitted. In systems
design, storyboarding usually involves IT interans, but this is not always the
case. Storyboarding was used in both the CWL an@€ ARses in order to gain a
better understanding of the processes involvetdandentification and coordination
of services.

4.5.5 Process Mapping

Process mapping is also used in systems desigmaeatify the processes and
activities involving both system and non-system ponents and are often used to
create decision pathways, for example, If a paigtriaged at 3, do x, if triaged at 4
do y and if triaged at 5 do z.

Process mapping is a core element of identifying ¢bre activities involved in
delivering a health care service and was useddh ehthe cases.

4 5.6 Use Case Scenarios

Use Case scenarios are predominantly used in thigndef IT solutions to enable

the developers of systems to understand the iniensc of users for different

scenarios. Use Case, originating from User Casahles different types of users,
called Actors and their interactions with IT sotuis to be mapped, for example,
Actor A does this and in response System X dods tha




The ARC case required the Researcher to creatextamseve list of Use Case
scenarios. Use Case scenarios, storyboarding acegs mapping were also used to
identify performance gaps, service issues and isy&dures.

4.5.7 System Data

Obtaining statistical data from the Practice / @iManagement Solution and other
systems used in the delivery of the program wasdaal way to obtain service
specific measures data including quantity, timelu&a quality and cost.

Unfortunately in regards to the case studies witata was held by Queensland
health there were significant barriers put in pldd made it difficult to collect data.

4.5.8 Assessments

Assessments were used extensively in the CAP2 wasebtain data on participant’s
well-being, how they were feeling, physical and taéhealth status, and were
undertaken in an environment which involved bofravider and the Recipient.
Assessments were completed in respect to the sehyprofessional providers and
not by the Researcher. These assessments, inchel&f-5D a standardised
measure of health status to provide a simple, generasure of health for clinical
and economic appraisal (EuroQol Group, 1990), theé Which comprises ten
guestions about psychological distress (Kesslat.e2003) and other assessments.

4.5.9 Secondary Evidence

Secondary evidence was obtained from previous exper and research. This was
used in conjunction with other types of measuresekample, the impact of waiting
times to receive services, which shows that fohedsy a person has to wait for a
cardiac rehabilitation service they are 1% lesslyiko participate in the program.

Secondary evidence was an important componenticalaing the monetary values
of benefits, for example, the cost of a readmisfmorchronic heart failure.

4.6 Conduct Case Studies — General
Methodology

It probably makes sense to start with the costa béalth care model, then look at
the benefits of that model and then create a frasnethat enables those benefits to
be quantified. Inverse to this is the concept, @pl¥®n R. Covey (1989), author of
the 7 Habits of Highly Effective People states iabH #2, “Always start with the
End in Mind”

The e-Healthcare evaluation methodology does plcikat, by asking upfront:
What is the primary objective of the research? And;
What are the key Outcomes of the service modelribatl to be evaluated?

It really does not matter if the e-Healthcare mdakhg evaluated is a new service
model, or has been in existence for some yearsniDgfthe Key Outcomes for the

service model will assist the researcher to meahaeight elements of the model,
as it is pointless to measure elements that dbane any consequence.




The aim of the e-Healthcare evaluation methodolisgio provide a step-by-step
process for systematically collecting data, costipgpgrams, measuring their
Outcomes and effectiveness and then calculatingoeggEnting the net value of the
benefits of alternative care service models. Tisé=es include:

Preliminary

a. Project Establishment

b. Defining the care model (s) that will be evaluated

c. lIdentification of Project Key Priorities / Objectis
d. Defining the Study Design Framework
e

Identifying the locations, personnel and other veses involved in the
delivery of the care model

f. Formalising research protocols, confidentiality @tloics requirements

g. Obtaining access to data, financial accounts arterotnformation
relevant to the project

h. Care Recipient Selection and Inclusions / Exclusion
I. Care recipient data collected
CBS Framework Definition
a. Define Scorecard Dimensions
I. Outcomes
ii. Benefits
iii. Measures
b. Define Inputs
I.  Providers
ii.  Technologies
iii.  Information
c. Define Services Dimensions
I.  Activities
ii. Usage
Evaluate Input Dimension — healthcare Services
a. Define Activities
b. Trace resources to activities
c. Calculate healthcare Service costs
Evaluate Input Dimension — Technology
a. Define Activities
b. Trace resources to activities
c. ldentify Technology items




d. Calculate Technology costs
Evaluate Input Dimension — Information

a. Define Activities

b. Trace resources to activities

c. Calculate Management costs
Evaluate Output Dimension — Service Provision

a. Program Definition

b. Program Outputs

c. Program Costs
Evaluate Output Dimension — Service Usage

a. Uptake

b. Usage

c. Satisfaction
Evaluate Outcome Dimension - Benefits

a. Define Benefits
Sub-Dimension - Access
Sub-Dimension - Participation
Sub-Dimension - Health Outcomes
Sub-Dimension - Safety & Quality

- 0 a0 T

Sub-Dimension - Resource Effectiveness
Evaluate Influencers Dimension
a. Barriers
b. Enablers
Results
a. Collating costs and benefits results
b. Presenting the results
Note that several of the steps may run concurrently

As previously stated, commencing with the end imdnis critical, as accurately
defining the Outcomes, Benefits and Measures cHneince the entire evaluation
process. It is pointless collecting data on acaasslability to services, if the

stakeholder requiring the evaluation is only indéed in the financial aspects of a
program.

For each of the case studies, a mixed methods agprprovided qualitative and
guantitative data from observation, semi-structuiaterviews, focus groups,
surveys, system outputs and statistical reports.

The data and knowledge gained from these caseestuweds then used to enhance
and refine the e-Healthcare evaluation framework.




4.7 Preliminary

The preliminary activities required to establispraject, as outlined above, may vary
from project to project, but are intended as a guadthe Researcher.

4.8  Articulating the e-Healthcare Evaluation
Construct

Before developing a strategy to evaluate caseedudiis imperative to the success
of the evaluation to choose the most appropriatdhodgs to gather the information.
The techniques of data collection are considerethastools of the builders and
choosing which tools to be utilized will highly damd on the work that has to be
finished. The options of focus groups or observato questionnaires should be
directed by the goals of the appropriate assessiatrise.

Because evaluation of the data gathered is apatdlof the research procedure these
measurements cannot be final in themselves. Someofirequently mentioned
evaluation models include responsive evaluatioral §i®@e evaluation, consumer -
oriented approaches, expertise / accreditation oagpes, utilization - focused
evaluation, participatory / collaborative evaluatioempowerment evaluation,
organizational learning, theory — driven evaluatiadversary / judicial approaches
and success case method (Russ-Eft & Preskill, 2001)

As previously stated, begin with the end in mingltlee outcomes and benefits will
be what stakeholders will initially focus on, foNed by the service to be delivered
and then the inputs required.

4.8.1 Defining Outcomes

In the updated CBS, 5 key outcome dimensions wecerporated to create a

multidimensional measuring model with interdeperien between the different

outcomes. This change was based on the initialrBno@utcomes reading more like
‘Objectives’ that would only reflect the positivaitcome, instead of ‘States’ that

could be reflected both as a positive, for exam@lests reduced, or as a negative,
for example, costs increased.

4.8.2 Defining Benefits

The benefits applicable for each case may varyleTdkl Outcomes and Benefits
shows a standard list of Outcomes and Benefitdefised in the CBS framework.




Table 4-1 Outcomes and Benefits

ACCESS - People can access the program within an acceptiatde irrespective of
income, physical location or cultural background

Improved referral processes will increase the nurobpeople accessing the
program

Reduced waiting times will result in more peopleading in the program

Patients living in regional and remote communitse have greater access
to the program

PARTICIPATION - Service is client focused. Participants aretéeavith dignity,

confidentiality and encouraged to participate inichs that relate to their care
Improved interactivity between Providers and Remis will result in
higher Participation involvement in their care

Increased patient involvement in their care wiluk in improved long-term
outcomes and a reduction in secondary attacksexadmissions

Increased participant satisfaction will result igher retention rates

HEALTH CARE OUTCOMES - An effective program with care interventions thag a
flexible and relevant to the participant’s needd improve retention rates and health
care outcomes and reduce secondary attacks amihiessons
Improved retention rates will result in more peopdenpleting the program
Improved Quality of Life and physical health outaesrfor Participants
Improved Physical health outcomes for Participants
Reduced Secondary attacks and Re-Admissions

QUALITY & SAFETY - The highest quality services provided with actugbatential
harm from health care management or the environienhich health care is delivered
avoided or reduced to acceptable limits

Adverse events minimised

Reduced adverse consequences resulting from afasgvices available in
regional or rural communities

More effective care provided in the community doectear information
provided in a timely manner to all providers invadvin the care of a
participant

SERVICE EFFICIENCY - Resources are applied in the most cost effective twa
achieve the lowest costs for both the service penvand the participants

Increased service capacity, better resource utdisaand more flexible
options will reduce the unit cost per Participant

Reduced service delivery costs
Reduced administration costs
Reduced infrastructure costs
Reduced patient costs

Increased recovery of funding from external sour¢bsough better
identification of patient and statistical reporting




The above information can be used to create thelire-Healthcare evaluation
model, which can then be agreed with the stakeh®ideolved in the Program. It is
important to obtain consensus from key stakeholtteegree on the Outcomes and
the Benefits and what is most important to comjpateveen the programs.

4.8.3 Identifying Measures

Establishing the measures for the e-Healthcare hwitlerequire investigation and
often measures will only be discovered throughpiteeess and will require a certain
amount of backwards and forwarding to get the modeiect.

As previously stated, a wide range of measures lh&en incorporated in the e-
Healthcare evaluation framework. These measures haen developed as a result
of previous work by the researcher, research aérotameworks and as a result of
the case studies.

Surveys can be immensely useful in collecting da@yever, it is much more
beneficial to obtain consensus for the outcomes b@defits at a stakeholder
meeting. Ideally in a stakeholder meeting, the @uies outlined in the e-Healthcare
evaluation framework, which have been establistoechh e-Healthcare model can
be discussed and either these, or alternative deeisled. Then the same process
should be applied to benefits.

To identify measures, each benefit needs to beyselto determine how it can be
supported, for example, for the benefit “Increas@umber of people accessing the
Program” one measure was to identify the numberegional and remote patients
referred to the service. The most practical wagémtify measures is to:

Present the different stakeholders with a list ehdfits and ask them to
define likely measures;

Collate the measures and distribute them to tHeektdders and ask them to
rank the measures; and

Select the top one, two or three measures for bankfit and then use these
for the analysis.

4.9 Measuring Quality

As per the CBS framework, the quality of the inputt have a direct impact on the
guality and cost of the services, and the usagbasfe services, and this will in turn
impact on the outcomes achieved.

To measure the quality of the inputs a variety efasures can be used in the CBS
construct, including:

Quality measures for service providers include caparesponsiveness and
accreditations;

Quality measures for the supporting technologiemedision include
functionality, connectivity, reliability, flexibity, performance, security,
compliance to standards and interoperability; and

Quality measures for information services includailability, relevance,
content, currency and accuracy.

These measures may be obtained via surveys, ietesyassessments, or audits.




4.10 Measuring Costs

Once the CBS framework has been created, the mezégs is to calculate the costs
of providing the e-Healthcare model as comparednt@lternative care program, a
benchmark, or no program.

Activity Based Costing (ABC) methodologies are gasingly being used to provide
case mix funding in hospitals and other health. Tidependent Hospital Pricing
Authority has implemented activity based fundingB@ in Australian public
hospitals from 1 July 2012 (The Independent Ho&piteeing Authority, 2012).

ABC enables costs to be assigned to program outpased on the activities
involved in delivering the program and related gms; and how these activities
consume resources, including personnel, buildiegsjpment, utilities and external
services. By identifying how resources are traceddch activity, reverse modelling
can be used to create business models that mouweataly calculate the required
resource for different service volumes.

ABC focuses on processes that drive cost. By tgabiealthcare activities back to
events that generate cost, a more accurate measuremfinancial performance is

possible (Canby, 1995). ABC enables costs to beutzkd for alternative outputs

based on the activities involved in delivering tha&put, and how these activities
consume resources, including personnel, buildiegsjpment, utilities and external

services (McGraw-Hill, 2003). By identifying how s@urces are traced to each
activity, reverse modelling can be used to caleultite required resources for
different service volumes.

[ Program ‘A ] [ Program ‘B’

\
[ Cost Drivers

|

Dlrect Costs Actlvltles Dlrect Cc:sts
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Figure 4-3 Activity Based Costing Model developedyb(Whittaker, 2008)

The costing model articulated by the Researchewshwow General ledger (GL)
costs are traced to resources, which are thendeitieer directly to programs, where
they only relate to that program or to activitiesene they may relate to more than
one program.




Activities and their costs are then traced to aléve service models (outputs),
based on the consumption of activities by the dutpu

In the CBS framework, costs fall into one of threajor categories, each of which
will have a driver:

Fixed costs (FC) are costs that remain the sangardkess of the service
guantity, for example, facility costs. Note thatsome cases, costs can be
fixed based on a certain level of activity and tiséep up where they again
remain fixed for a higher level of activity;

Direct costs (DC) are costs related directly taatput and can involve both
people and non-personnel resources, for examptsjnguactivities directly
involved in the care of patients and associatedwmables. Direct costs vary
in relation to service activities, and so in masses can be treated as variable
costs; and

Indirect costs (IC), also known as overheads, astsahat benefit more than
one service, so their precise benefits to a spesdivice are often difficult or
impossible to trace, for example, corporate castduding finance, human
resources, quality and executive.

ABC models differ widely, based on the requiremeatsthe type of industry,
organisation or service. The CBS Costing modelldeen developed specifically to
measure the costs of health and wellbeing progeardsservice models.

The CBS Costing model traces staff and other pemseurces (Personnel), plus
other resources and overheads involved in the elgliof the service to activities via
cost drivers. Activities are then traced via AdyvDrivers to different programs and
service models (outputs), based on the consumpfoactivities by the output.
Outputs are then traced to Outcomes in the CBSenark.

ABC modelling can, at first, appear rather dauntangd certainly does add an
additional level of complexity to program / servieealuation, but once established
and, if systematised, the benefits gained can bstaatial.

4.11 Data Collection Process:

The processes for gathering the data can be bdikidoalised and progressive,
where data can be collected one step at a timeoopgd where a number of data
elements can be gathered collectively. When commglegtn evaluation, it is easy to
want to jump in and collect data, which can regulivasted effort, inaccurate data
and consequently inaccurate conclusions.

The Researcher proposes several phases in thespraoza collection, which
progressively build upon each other to enable aentomplete picture and result.
These phases include discovering where the datdeabtained from, identifying
the procedures for obtaining the data, identifythg kinds of data that can be
collected, obtaining permissions for the collectairdata, sampling, recording how
the data was obtained and the validity of the datal establishing protocols for
managing the collection of data.

Sampling methods can be used to reduce the whalelgton to a required size in
order to reduce errors and to provide a resultmBsions need to be obtained from
individuals, stakeholders offering access to sdesl to the institutional review




boards. Data sources can be obtained from instrigneuablic documents or through
interviews and observations. The data should berded according to the protocols
and managed by the standard procedures (Cres\Wwéb) 2

The following process outlines the steps involvedracing costs to programs or
service models:

1. Identify the activities involved in the delivery tife program
Trace personnel costs to activities

Trace other resource costs to activities

Trace overheads to activities

o bk 0D

Trace activity and direct costs to programs

4.11.1dentify Activities

Through a consultative approach, either individuar in a workshop setting,
selected staff involved in a program, are guideccrisate process maps for the
program being evaluated. Process maps define tlye akévities involved in
delivering a program, commencing with the intakgaifticipants, through to service
delivery, discharge and reporting. The number amdpiexity of the process maps
will vary from program to program. They need todstailed enough to capture the
unique requirements of each service model, in aw@rovide accurate costing, but
simple enough to enable the time spent by staff @hér resources to be easily
traced to each activity.

As a guide only those activities which consume mben 5% of a person’s time
should be considered, with less time consumingvities allocated to an Admin
activity. Example: Table 4-2 outlines some of they kactivities involved in

delivering home based medication monitoring sesridehis program incorporates
two service models, Face-to-Face (F2F) visits amote video monitoring, both
conducted by Registered Nurses.

Table 4-2 Identification of High Level Activities for example, a Medication
Monitoring Program

Activities Activity Type
Receive Referrals / Enquiries Direct
Coordinate care programs Direct
Correspond with Referee’'s GP Direct
Assess Service Requirements Direct
Create / Maintain Care Plans Direct
Deliver monitoring programs — F2F Direct
Deliver monitoring programs - Remote Direct

Meetings, training and other indirect activities  dihect

Complete admin tasks Indirect

Activity Types in the CBS are defined as eitherddiror Indirect activities. Direct
Activities can be directly attributed to, or supjptire outputs of a service. Indirect
Activities are activities that have no consequéntgationship to the output of a
service. The aim is to minimise indirect activities




4.11.1.1 External Activities

Process maps can include the activities of extemsurces, for example, the time
taken for a GP to create and send a referral. i; ¢ase an additional Activity
‘Create referral’ would be added to the beginnirfgttee process. Incorporating
external activities will assist to provide a cleamenderstanding of the time,
complexities and costs of the full process, but eald an additional layer of
complexity to the CBS model.

4.11.2Trace Personnel to Activities

In most cases, the biggest cost in delivering dtlhezare service is personnel,
including staff, contractors, allied health, spésta and other care professionals. In
the CBS costing model, personnel are traced twitet based on the estimated
amount of time they spend performing each activiftp. simplify the process,
personnel can be grouped by their classificatioroler type, for example, Registered
Nurse (RN), General practitioner (GP), PhysiothestagPhysio) or Admin Staff
(Admin).

In this step, our aim is to calculate the # FTEqening each activity, as this will

then enable the cost of personnel to be calcufateglach activity. Through a guided
process, representatives from each role are askedtimate the amount of time
spent performing the activities specified in theqass maps per FTE equivalent.

During this process, it is most likely that adduad activities will be identified, so
firm guidance may be required to ensure that theleh@oes not become too
complex. A 4 week period is recommended in ordecdpture the variances in
activities over the course of a month, as somevides will only take place at the
start or end of a month. Also it is imperative ts@re that the total number of hours
for each role meets the FTE requirements of the, fok example, 38 hours, unless
there is a specific requirement to capture outoafrl work.

Table 4-3 Sample Resource Allocation for 2 FTE RMar a 4 week period provides
a template for allocating resource time over a 4kvperiod, with Wkl being
defined as the first week and Wk4 as the last vaéeke month.

In this example, 2 FTE RNs working with a commura&ye provider have allocated
their time against a range of activities involvedthe delivery of a medication
monitoring program being delivered via two altevmtservice models, i.e. face to
face (F2F) visits and remotely by video phone (R&no

For simplicity sake, the approximate # hours takgnthe RNs to complete each
activity have been evenly allocated across the dkaieWhen allocating time, it is
imperative to minimise the amount of time allocateddirect activities, as this will

distort the model. Where a large percentage of tvag been grouped in Admin,
further analysis will usually be required to mopedifically allocate Admin time to

definable activities.




Table 4-3 Sample Resource Allocation for 2 FTE RNaver a 4 week period

Wk4H  Ave Ave # Role

Activities Wk1Hrs Wk2Hrs Wk3Hrs rs % FTE

Receive Referrals / Enquiries 4.0 4.0 4.0 4.0 5.3% 10®. RN
Coordinate care programs 4.0 4.0 4.0 4.0 5.3% 0.1BN
Correspond with Referee’'s GP 4.0 4.0 4.0 4.0 5.3% 03.1 RN
Assess Service Requirements 6.0 6.0 6.0 6.0 7.9% 540.1RN
Create / Maintain Care Plans 4.0 4.0 4.0 4.0 5.3% 030.1 RN
Deliver monitoring programs — F2F  32.0 32.0 32.0 .032 421% 0.821 RN
Deliver monitoring programs - 8.0 8.0 8.0 8.0 10.5% 0.205 RN
Remote

Meetings, training and other 10.0 10.0 10.0 10.0 10.5% 0.256 RN
indirect activities

Complete admin tasks 6.0 6.0 6.0 6.0 7.9% 0.154 RN
TOTAL 78.0 78.0 78.0 78.0 __100% 2.000 RN

This process would be repeated for each role typelved, either directly or
indirectly in the delivery of the program. NOTE: @orate / Department overhead
costs, for example, Finance, HR and Executive dhdraosts are traced separately
to activities.

4.11.3Calculate Activity Costs - Personnel

Personnel costs are traced to Activities basecherCost Driver (CD) “Time spent
by personnel performing an activity”. The averageetspent, as a % of total time is
then multiplied by the # FTE involved and the arruaest of each FTE, or an hourly
rate, where this is applicable.

Equation 1 - Activity Costs Calculation

Annual Activity Cost (AC) = % Time allocated to Aaties x # FTE x
Annual Personnel Cost, or

Hourly Activity Cost (AC) = % Time allocated to Awities x # FTE X
Hourly rate

The more time spent performing an activity, theaggeits cost and visa-versa.

Staff and other people resource costs can eitheoltained from the financial
accounts, or where this information is not avagabt inaccurate, can be calculated
by taking an average of the classified annual Esdor each resource type and
allocating a percentage overhead, for example, &y%ccount for holiday, sick
days, superannuation and other personnel costs.

Using the information from Table 4-3; assuming taltoesource cost per FTE RN of
$70,000, the costs of coordinating care programsddavoe:
Equation 2 - Calculation of Activity Costs
0.103 * $70,000 = $7,368 per annum. (Note roundiing FTE)
Applying this calculation to the activities listabove is shown in Table 4-4




Table 4-4 Calculating the activity cost of personre

Activities Ave % #FTE Total Cost
Receive Referrals / Enquiries 5.3% 0.103 $7,368
Coordinate care programs 5.3% 0.103 $7,368
Correspond with Referee’'s GP 5.3% 0.103 $7,368
Assess Service Requirements __71.9% 0.154 $11,053
Create / Maintain Care Plans 5.3% 0.103 $7,368
Deliver monitoring programs — F2F 42.1% 0.821 $88,9
Deliver monitoring programs - Remote 10.5% 0.205 4,337
Meetings, training and other indirect activities 3% 0.256 $14,737
Complete admin tasks 7.9% 0.154 $11,053
TOTAL ALLOCATED 100.0% 2.000 $140,000

To improve the results of the model, if there iy aalationship between indirect
personnel time and a direct activity, the Persdarighe should be allocated to that
activity.

4.11.4Trace Other Resource Costs to Activities

In addition to personnel costs there will be otfmem-personnel) resource costs that
need to be traced to activities in order to deteenthe full cost of each activity.
Other resource costs may include service consumafile example; wound
dressings, facility costs, technology and commuigoacosts, plant & equipment
and corporate overheads. In the costing modelethesources need to be identified
as variable, fixed, or overhead costs.

Other resource costs can be traced either to tesivbased on the estimated
consumption of those resources by the activitytha personnel performing the
activity. Where other resource costs relate to isenoutputs, for example,
consumables, they should be traced to service tatga the relevant activities.
Where other resource cost relates to personnelgtample, payroll processing
costs; they should be traced to personnel, basdtieot FTE or alternatively their
annual salary.

Service consumables may be traced directly to ceractivities, based on the #
programs. Facility costs may be traced, based erstjuare metres of floor space
consumed by an activity, or where a number of @ms/are performed in the same
area, the #FTE personnel involved in each actiMigchnology and communications
and Plant & Equipment costs may be traced to dietsvibased on their estimated
utilisation by the activity. Corporate overheadscls as HR costs may be traced
proportionally to staff resources, based on theEtFor their salary.

The example shown in Table 4-5 illustrates how otlesources can be traced to
activities. This example assumes non-personneluresocosts of Consumables
($15,000), Facility ($40,000), Technology ($20,Q0@ptor Vehicle ($30,000) and

Corporate Overheads ($40,000). It is assumed tmatattivities shown are the
complete set of activities in the model.




Table 4-5 Other Resource Costs Traced to Activities

Activities Consumables  Facility Technology Travel -(I;(()Etl LT
$15,000 $20,000 $20,000 $30,000

Receive Referrals /

Enquiries $345 $1,053 $0 $1,397

Coordinate care programs $345 $1,053 $0 $1,397

Correspond with Referee’s

GP $345 $1,053 $0 $1,397

Complete detailed

Assessments $517 $1,579 $0 $2,096

Create / Maintain Care

Plans $345 $1,053 $0 $1,397

Deliver monitoring

programs — F2F $7,500 $0 $0 $20,000 $27,500

Deliver monitoring

programs - Remote $7,500 $10,000 $10,000 $0 $27,500

Meetings, training and other

in-direct costs $862 $2,632 $0 $3,494

Complete admin tasks $517 $1,579 $10,000 $12,096

TOTAL $15,000 $13,276 $20,000 $30,000 $78,276

Equation 3 - Apportion Consumable Costs to Activites

100% ($15,000) (Consumables Cost / Total # Seryitds programs for
each service model

E.g. Consumables Costs for the activity ‘Delivermmaring programs — F2F’
= ($15,000 / 6000) * 3000 = $7,500

41141  Assumptions

A critical requirement in allocating costs is teatly define the assumptions made in
the model, as these will vary from service to saviln the example above, the
following assumptions have been made:

Consumables have been treated as variable costpaodioned to activities
on the basis of the # programs provided.

Facility costs have been apportioned to activiieghe basis of the resource
time spent utilising the facility. Facility costave not been allocated to the
activity Deliver Face-to-Face medication monitoriag this occurs away
from the facility. The total cost of facilities haseen proportionally
distributed across the other activities based an dlierage no. of hours
personnel spend completing each activity.

Equation 4 - Apportion Facility Costs to Activities

100% ($30,000) Facility Cost / (Total FTE - F2F ntoring activity FTE) *
Ave FTE for each activity, excluding F2F Monitoriagtivity

Facility Costs for the activity ‘Coordinate caregrams’ = $40,000 / (2.00 —
0.82) *0.10 = $3,478




Equation 5 - Apportion Technology Costs to Activites

Technology costs have been allocated 50% ($10@0tje Deliver Remote
Medication Monitoring activity as this activity amants for approximately
50% of the technology and communication costs W#hth remaining 50%
($10,000) allocated across all other activitiesgcleding F2F monitoring
activity based on the average no. of hours perdapend completing each
activity.

50% ($10,000) Technology costs allocated to Renwdaitoring activity;
and

50% ($10,000) Technology costs / (Total FTE — ReMbnitoring activity
FTE) * Ave FTE for each other activity, excludingefote Monitoring
activity

E.g. Technology Costs for the activity ‘Coordinatge programs’ =
$10,000/ (2.00 — 0.21) * 0.10 = $1,053

Travel costs have been allocated two thirds toveliF2F monitoring, as this
is the primary activity where travel is directlygrered, with the remaining
one third allocated to Meetings, training and othdirect costs.

Equation 6 - Apportion Travel Costs to Activities

66% ($20,000) Travel costs allocated to F2F Momtpactivity; and

33% ($10,000) Travel costs allocated to Meetingajning and other
indirects.

4.11.5Trace Overheads to Activities

As previously stated, a key function of ABC is tona fairly allocate Indirect costs

(Overheads) to activities. To achieve this, adnustg are proportionally allocated to
direct activities, usually based on the # FTE, sslthere is sound argument for an
alternative method of allocation.

Equation 7 - Apportion Corporate Costs to Activities

Corporate costs have been allocated 50% ($20,000jhé¢ personnel
involved, based on costs relating directly to staitluding HR and Training
and Development, with the remaining 50% ($20,00@cdd to general
service overheads.

50% ($20,000) Corporate costs allocated direcetsdhnel; and

50% ($20,000) corporate costs allocated to geseraice overhead.
Obviously the way costs are allocated will varynfrgervice to service. Accordingly
the majority of methods used should be in line wvift above examples. In Table

4-6 Overhead costs have been traced proportiot@lBersonnel and Other Costs,
shown as “Adjusted Personnel” and “Adjusted Othest€".

NOTE: There can be rounding errors when tracing overhaads result of circular
reference issues, as one variable is dependentathea dependent and visa-versa.




Table 4-6 Total Activity Cost of Personnel and Othe Resources, with Admin
Activities Allocated

Adjusted Adjusted

Activities Personnel Other Costs OverheadsTotal Personnel Other Costs

Receive Referrals / Enquiries $7,179 $1,397 $1,026 $9,603 $9,79: $1,917
Coordinate care programs $7,179 $1,397 $1,026 $9,603 $9,79: $1,917
Correspond with Referee’s GP $7,179 $1,397 $1,026 $9,603 $9,79: $1,917
Complete detailed Assessments $10,769 $2,096 $1,538 $14,404 $14,69¢ $2,876
Create / Maintain Care Plans $7,179 $1,397 $1,026 $9,603 $9,79: $1,917

Deliver monitoring programs — $57.436  $27,500 $8,205  $93,141 $7703  $37,105

F2F

Deliver monitoring programs - $14,359  $27,500  $2,051  $43,910 $18,57! $35,796
Remote

Meetings, training and other

e $17,949 $3,494 $2,564 $24,006 $24,48¢ $4,794
indirects

Complete admin tasks $10,769 $12,096 $1,538 $24,404 $C $0
Corporate Overhead $20,000 $20,000 $C $0
TOTAL ALLOCATED $140,000 $78,276  $40,000 $258,2765173,96! $88,243

Equation 8 - Tracing Overheads to Activities

OH (1) 50% Overheads ($20,000) traced to persdmasxd on the #FTE
OH (1) * Activity #FTE / Total #FTE

For Receive Referrals / Enquiries FTE =.103 (Fraabl& 3.)

$20,000 *.103 /2.0 = $1,020

OH (2) 50% Overheads ($20,000) traced to total ¢ostuding Personnel
and Other Resources)

At this point, based on our assumptions, we canclode the total cost of
performing the above listed activities as:

Personnel of $173,969 + Other resources of $88:288tal of $258,276

4.12 Tracing Activity Costs to Service Models

Activity costs are traced to service models basedhe estimated consumption of
each activity, plus any direct costs applicable thmey program/service model. Refer
to Figure 4-3 Activity Based Costing Model.

The term Cost Driver (CD) is used to define whavel the costs of an activity, for

example, the quantity of visits. Common CDs usedhan CBS are the number of
participants, number of visits, length of stay,aygf intervention and the age, health
and mental state of the participant.

Where two or more different programs are delivebgdcommon resources, the
activity costs are first traced to each progranedam the estimated consumption of
activities by each program and then traced to esmiice model based on the
estimated consumption of activities by each sermoeel.
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Figure 4-4 Using CDs to trace activity costs to twdifferent programs

The tracing of activity costs to different progra@rvice models may be based on
several different Cost Drivers (CDs), dependingtioe complexity of the model.
Where most activities for each service model aeeghme, then it is only for the
exceptions that different CDs are required. FomgXa, a remote monitoring service
using video technologies would have a CD basedcenttof remote consults and a
F2F monitoring service model would have a CD basethe # of home visits.

Figure 4-4 provides a template for using CDs todractivity costs to two alternative
service models. In this example it is assumedlib#t service models will have the
same number of clients and complexity. In this acen the service model is a
traditional home visit medication monitoring prograand the second service model
is a video enabled remote (Tele-Health) medicatiomitoring program.

Table 4-7 illustrates the tracing of costs to Se¥vModel 1 and Service Model 2
based on the most appropriate driver of costs (GDhis example, the cost of the
referral activity is traced equally to both serviewdels. Usually the number of
referrals to each model would differ, resulting tine costs being distributed
according to the number of referrals.

Table 4-7 Activity Costs Traced to each Service Maad

L Model 1 Model 2 F2F Tele-Health
ABLIIES e == Value Value Service 1 Service 2
Receive Referrals / Enquiries $11,712 # Referrals 100 100 $5,856 $5,856
Coordinate care programs $11,712 # Participants 100 100 $5,856 $5,856
Correspond with Referee’s GR1,712 # Participants 100 100 $5,856 $5,856
Complete detailed $17,568  #Participants 100 100  $8,784  $8784

Assessments

Create / Maintain Care Plans $11,712 # ParticipantsO0 1 100 $5,856 $5,856

_D'e:I|2vFer monltoning programsy 14 142 # visits 3,000 $114,142  $0
Deliver monitoring programsgs, 575 4 consuilts 3,000 $0 $54,372
Remote

Meetings, training and othere, g 597 4 1 1.79 118  $17,647 $11,633
indirects

Complete admin tasks $0 Fixed $0 $0

TOTAL ALLOCATED $262,212 $163,998 $98,214




4.12.1.1  Assumptions:
) $ (( $ /= ) (% (/=(4

4.12.2onclusion

Based on the assumptions made in the model, theusion derived would be that

the Tele-Health medication monitoring program candelivered at a substantially
lower cost than the traditional face to face mettboamonitoring program. On its

own, cost is only one factor in the delivery of @ahh care service and the non-
financial benefits also need to be taken into antolihe next sections articulate how
the benefits of a service model, can be applied.

4.13 Creating the Benefits Model

What are the benefits of an e-Healthcare modellawl can they be measured?

The cost efficacy of an e-Healthcare model caryfaasily be quantified using ABC
methodologies (Estabrooks et al., 2008; Shortéffal., 2001). For example, the use
of Tele-Health to deliver remote medication monitgrmay prove to be more cost
effective than a traditional home visit medicatimonitoring program. As stated in
the previous section, cost is only one dimensiat tteeds to be considered when
evaluating an e-Healthcare program.

4.13.1Selecting the Analysis Design

As outlined in the CBS framework, there are threen@ry analysis tools used to
evaluate the benefits:

Cost-Benefit Analysis (CBA) methodologies requir®gram consequences
to be valued in monetary units, thus enabling thalyst to make a direct
comparison of the Program’s incremental cost wite incremental
consequences in commensurate units of measurerbenthey dollars,
pounds or yen (Drummond et al., 2005Chapter 7,18g)2

Program benefits can often be intangible and stilbggcand received over a
period of time. Reduced future costs and improvdamen health care
outcomes as a result of a program are often mudaie hficult to quantify
and can be distorted by time, secondary healthessand other factors.
Additionally, benefits can be viewed from multiffeogram Outcomes, and a
benefit to one stakeholder may not necessarily bleemefit to another
stakeholder.

Cost-effectiveness analysis avoids the challengesieasuring benefits in
monetary units and instead measures the outpatgofgram (Estabrooks et
al., 2008). If consideration is being given to th&antity of services that can
be delivered, then Cost-Effectiveness is a validhoe to use and measures
that assist the researcher to quantify the outptits Program need to be
incorporated into the CBS.

Cost-Utility analysis (Drummond et al., 2005) regsi benefits to be
measured in terms of Quality of Life Years (QALYSp where the
Outcomes for a recipient of care need to be ewvadijaheasures that assist
the researcher to quantify the Outcomes of a Progreed to be incorporated
into the CBS Framework.




The aim of the CBS Framework is to overcome thétditions of each of the above
cost analysis approaches, by creating an evaluédion that enables all types of
measures to be collated and presented.

4.13.2Defining Outcome Benefits

In most cases, the outcome benefits of a programbeadefined in terms of how
well the outcomes have been achieved. In the dedigme e-Healthcare evaluation
framework, 5 standard program outcomes have besnifigd:

Access
Participation
Care Outcomes
Quality & Safety
Cost Efficacy

As previously stated, the standard Outcomes Benedit be changed, as required to
suit the needs of the Program. If the key Bendfbisa Tele-heath medication
program were to offer a cost-efficient, sustainalaled effective service the key
Benefits may include:

Table 4-8 Key Benefits of a Technology Enabled Teldealth Program

Key Benefits

Improved access to Program

Reductions in re-admissions

Reductions in service costs

Increased participation rates

Improved health care outcomes

Reduction in waiting times

Improvement in QOL

Reduction in Incidents

Improved completion rates

As previously stated, the key Benefits of the tetbgy enabled service model need
to be identified and described through a consukatr workshop process. This can
be achieved through the use of the CBS OutcomesfBeand Measures worksheet.

The CBS - Benefits module enables both the monetadynon-monetary benefits of
a program to be captured and analysed. Measuregsactkto collect quantity, %,
time, quality and other performance indicators o service model. The Output
benefits for each Program can therefore be based bpw well the Benefits have
been achieved. Benefits can be benchmarked agairesgreed set of values, against
an existing program, for example, a Face-to-Faogmm, or against No Program.

To evaluate how well the Benefits for the Prograavenh been met, a range of
measures can be used. In the Tele-Health exangléhd Benefit: Improve Access
to Program, the measure # Regional and remotenpatieferred to the service may
be suitable. Table 4-9 outlines the basic termigplor measures.




Table 4-9 Measures Terminology

Measure Name of the measure

Description / What does the measure mean and why is it important

Purpose

Data Type The type of data collected, for examPlecost or (benefit), #, %, Rating, QALYs
Source Where has the data come from, for examydéers output, or research

Result Total measure value achieved for Program ‘A’

Result Total measure value achieved for Program ‘B’

Net Benefit The improvement measured, as (A / BYor B)

$ Net Benefit The $ of the improvement measured{$B)

4.13.3Comparing Service Models

When comparing two alternative service modelsnileasures of Service ‘A’ can be
directly compared against an alternative serviceriBgating the need to provide an
independent control or benchmark for each meaduarethis case, the column
‘Result’ becomes ‘Service A’ and the column ‘Coltitheecomes ‘Service B'.

4.13.4Populating the Framework

In Table 4.9 on of the measures for the Benefitréase the number of participants
who complete the Program is the # participants detimg 80% of the program.

Data collected from the CSIRO Cardiac Rehabilitatmase study is outlined in
Table 4-10 Benefits Module - Tele-Health Exampleluthn ‘A’ is used to record
the results for Technology assisted Home basediléhtion and the Benchmark is
used to record the existing Centre based rehatnlita

What this clearly shows, in the above example,het there was a significant
increase in the number of people completing the él@ased technology enabled
program as compared to the Centre Based program.

Table 4-10 Benefits Module - Tele-Health Example

Perspective / Benefit/ |Description / Purpose Model ‘A’ [Model ‘B’ |% Net $ Net
Measure Data Type Home Centre Benefit |Benefit
Source

Participation

# participant completing |Research demonstrates that the risk @0% 45%
80% of the program re-admission is reduced substantially
where 80% or more of a Cardiac Rehab
program is completed

Total Net $ benefit




4.14 Measurement Tools

A diverse range of measurement tools can be utilisepopulate the CBS. For
details of the assessment tools refer to TableCBS Measure Types.

4.14.1Assessments

A wide range of assessments can be used to mehsalh outcomes, of which
some are provided in Table 4-11 - Assessment Tools.

Table 4-11 - Assessment Tools

Assessment

Diets Habit Questionnaire (DHQ),
DASS21,

EQ-5D,

Kessler 10 (K10),

Seattle Angina Questionnaire (SAQ),

Morisky Medication Adherence Scale and trial spe@faluation questionnaires.

4.14.25urveys

Surveys are an excellent way to obtain measurabeiguality of the service, user
satisfaction, with Ordinal Measures, such as 1 srRmd 5 = Excellent used to
collect data for the model.

4.14.3Lalculating the Value of Benefits

Once we have collected the measures, whereverbp®sge need to calculate the
monetary value of the measure. To assist with #heutations of benefits, wherever
possible, previously identified research Outcomestrbe utilised to substantiate the
net benefit derived.

When calculating Benefit $Values, it is importat o double count a benefit, as
this will distort the analysis. This may occur widnere are two measures that could
both result in a similar benefit.

4.14.4Quality of Life (QOL) Measures

As previously stated, Cost-Effectiveness Analy§iEA) is an appropriate method
for measuring benefits delivered by a Program, ehéese may be difficult to
translate into direct monetary benefits. CEA measunay include a wide range of
clinical and other measures that can enable Prodganefits to be evaluated in
terms of % improvement, or reduction in health sjskr additional years of life.
Error! Reference source not found.illustrates how some measures have been used
to evaluate selected clinical fields.

4.14.5Quality-Adjusted Life-Year (QALY) Measures

Over the past 25 years, the quality-adjusted ldary(QALY) has become the
dominant measure of benefit assessment in heatthoetc evaluation (Torrance,
1986; Williams, 1985). Its use is now widespreaattipularly in the various health




technology assessment agencies around the globlemast notably in the UK
through the assessment procedures undertaken byatnal Institute for Health
and Clinical Excellence (NICE) (National Instituter Health and Clinical
Excellence, 2007).

Table 4-12 Examples of Effectiveness Measures uséd Cost-Effectiveness
Analysis

Study Reference Clinical field Effectiveness measure

(Logan et al., 1981) Treatment of hypertension Mgniitbod pressure
reduction

(Schulman et al., 1990) Treatment of hypercholegtenia Percentage serum cholesterol
reduction

(Hull et al., 1981) Diagnosis of DVT Cases of DVTatged

(Schulpher & Buxton, 1993) Asthma Episode-free days

(Parsons et al., 2002) Thrombolysis Years of ldangd

Source: (Drummond et al., 2005) Page 104

As stated, Cost-Utility Analysis (CUA) is gainingopularity as an appropriate
method for measuring benefits delivered by a Prograterms of QALYs (Quality
Adjusted Life Years) gained as a result of therirgation. QALY measures includes
physical, mental, social and other measures, tigitate the quality of well-being
using a scale that describes the best state (Pétéadth) as 1 and the worst state
(Dead) as 0.

0 1.0
DEAD HEALTHY

If the extra years would not be lived in full héalfor example, if the patient would
lose a limb, or be blind or have to use a wheetchiaen the extra life-years are
given a value between 0 and 1 to account for t@isidra, 2003). A number of
instruments have been developed to assist in magdte QALY, including the:

SF-6D (Short Form — 6 Dimensional) assessment (worifp & Bryan,
2003) and

EQ-5D (European Quality — 5 Dimensional) assessr(featkin & Devlin,
2006).

NOTE: That it is possible to have a state below 8s0a person may be in significant
pain or duress.

4.14.5.1 Use of QALY Measures

QUALYs are most appropriate for measuring the clang a person’s state or well-
being, at the commencement of an intervention amohg or at the conclusion of the
intervention.




4.14.5.2 Valuing QALY Measures

There are many ways that the state of a personksYQ#&an be assigned a monetary
value, so when seeking to value the change in sop&r state as a result of an
intervention, arriving at a figure can vary enorrslgyu especially when economic
positions are applied. To overcome this issue,raga need to turn to previous
accepted studies that can assist us to arriveata.

It is very difficult to put a figure on the valué d QALY. In the UK, generally if a
treatment costs more than £20,000-30,000 per QAth¥n it would not be
considered cost effective. (National Institute féealth and Clinical Excellence,
2007).

4.15 Framework Reporting — Comparing Service
Models

In this section, our aim is to collate the Outcomigsnefits and Measures into a
format that presents the alternative service moftelsa Program and that can be
easily understood.

Utilising the data gained from the Costing and Bimenodels, a Cost — Benefits
Framework can be created that enables a prograsgreice output to be compared
against an alternative program, or service outpbe structure and results of the
CBS framework are shown in Table 4-13.

Table 4-13 Cost-Benefits Framework Comparing 2 Seige Models

Perspective / Benefit/ |Description / Purpose Result ‘A’ Result ‘B’
Measure Tele-Health  |Control
# Regional and remote |Regional and remote patients have a higher|B8k 25
patients referred to the |of re-admission if they cannot access the
service Program

# Referrals

Statistics
Waiting Times For every day spent on a waiting kst 21 31

additional 1% of patients are less likely to gd

onto the program

# Days

Survey

In Table 4-13, example data has been used tordligst comparison between the
two service models, in this case a Tele-Healthisemmodel and a control model.

4.16 Summary

The CBS and methodology enables the costs anditseoké program to be collated
into a Framework comprising of Outcomes, Benefitd Measures. The benefits of
the CBS, is that it can provide the Program Cosattir with a multi-perspective
view of different programs, and quantifiable betsethat can be used to justify
spending decisions.
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CHAPTER 5 -

WAITING LIST

CASE STUDY 1 - COMMUNITY

The aims of this study were to evaluate the cost$ lzenefits of a technology
enabled Community Waiting List (CWL), that enablemmmunity based providers

to add, view and update older persons (Age > GJ)irmg assistance at home.

This was the first case study initiated and conagpleh the stage 2, “Prepare, Collect
and Analyse” and as such was mostly completed poidhe full definition of the

CBS. As such this project only partially followdaet CBS methodology; but it was
considered an integral component in this studyabse of its focus on provider

collaboration.
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Figure 5-1 Stage 2 - Case Study 1

A key outcome from the study was how collaboratim@iween community care
providers, assisted by technology had a positivearh on the delivery of care to

older persons in the Murray Mallee region of Solitistralia.
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5.1

Definitions, Terminology & Actors

Table 5-1 Definitions, acronyms and abbreviations

Acronym Description

ACAT Aged Care Assessment Team

CACP Community Age Care Packages

EACH Extra Aged Care at Home

EACHD Extra Aged Care at Home for people with dengenti

HACC Home and Community Care Packages

CWL Solution developed by Nexus for the Community tiigi List (CWL)

Portal A web site that can be accessed by autlibuisers

SCR An electronic Shared Care Record

TCP Transitional Care Package (Assists people to thekgansition from
hospital to home)

Nexus Nexus Online Pty Ltd

Table 5-2 Terminology

Terminology

Definition

Community Care Access Portal

The Community Care Adeessl provides a shared interface that
enables:

ACAT to register and track assessed persons olisthe

Providers to register their program availabilitissyiew and add to the
waiting list record, and select persons from tke li

Table 5-3 Actors

Actor

Description

Murray Mallee Aged Care Task
Force

A council sponsored program aimed at coordinatarg ¢or the elderly
in the Murray Mallee region of South Australia

Aged Care Assessment Team
(ACAT)

Responsible for assessing elderly persons, to digtetime most suitab
care services, including residential care

Carers SA (CSA)

Carers SA are a part of the CommonhwBalspite &Carelink Centre,
who provide a wide range of service to carers acfasstralia

Community Based Providers

Home care providers anet atmmunity based providers




5.2 Project Overview

Located approx. one hour from Adelaide, South Aalisty the Murray Mallee is a

grain-growing and sheep-farming area with one m&@m Murray Bridge and a

number of smaller locations, including Karoondagmieaoo and Pinnaroo. This area
has a high number of older persons located on fanwperties, as well as in the
towns, who require additional assistance to stdnpate.

Within this region, there are multiple communityre&aorganisations providing a
range of services, as well as the local hospité#ts @Gnd Family health and care
services. The demand for services is greater tharsupply of packages. Individual
community package service providers maintain adilelient referrals but this does
not constitute a waiting list as providers applifedtent priority criteria and are not
aware of other providers’ referrals and priorities.

The system of assessment, referral and managerheotrnonunity packages in the
Murray Mallee, as in other areas of health is caxpl

There are multiple service providers for the 3 sypé community packages across
sub regions of the Murray Mallee. The demand fovises is greater than the supply
of packages and so services maintain a file ofraefrom which they select clients

as vacancies occur. Clients are contacted by tbdar when a vacancy occurs if

they meet the provider’s priority criteria. Whehete are 2 providers clients may be
contacted by both providers as vacancies occurh Bathe services maintained a
file of referrals, however this did not constituewaiting list as providers apply

different priority criteria based on a complex rargf factors including referral date,

client need, service capacity and location. Theyaso unaware of who has been
picked up by the second provider. The current syst@adequacies are:

There is not a waiting list for services and whwadre is, is not common or
complete;

Referral and management of people “waiting” forammunity package is
not transparent;

There is no way to monitor a client’s progress ‘timg’ for a package;

The current system does not facilitate referralclénts “waiting” for a
package onto other appropriate services;

The particular difficulties of providing servicea rural and remote areas
such as travel, distance management and workforagahility mean that
CSP need to forward plan package provision to mesgacity. The current
system does not assist the CSP with forward plannin

There is double handling of some clients by progdend exchanges of
confidential information to CSP that do not endpupviding a service; and

There is not a waiting list and what there is, redl files), does not provide
an indicator of demand or regional service provisimd regional variation.
This is important for regional planning.

The challenge that providers face is the abilitytitise their resources to maximise
the care services provided to individuals in thgiae. A major barrier to achieving
this goal is the ability to share information cotigely with other providers and to
utilise Government funded care efficiently andlfair
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5.3 Project Establishment

In June 2007, a project was proposed to estabfidresaluate an online community
of care for the Murray Bridge region, involving €@s SA and key providers. This
project, which was initiated by Carers SA, aimedsteceamline the delivery of
community based aged care packages, improve codlabdo between providers, and
generate statistical information to assist pro\gderbetter plan future services.

A Community Waiting List Steering Committee wasaddished to develop a system
to jointly manage the referral and administratibc@mmunity package waiting lists.
At the core of the project was the development oiveb based database for
community packages for the Murray Mallee. The mbjas managed by the
Murray Mallee Ageing Taskforce through the Communivaiting List Steering
Committee. The committee consists of the 3 CommuRi#&ckage providers the
Murray Mallee Aged Care Group, ACH group and RegthaCommunity Programs,
the, the Commonwealth Respite & Carelink Centre tnedproject officer for the
Murray Mallee Ageing Taskforce. All of the commatenembers gave in principle
support to the project including a financial comment to the development of the
database.

Care ! ' \:1;

T
(% Member Sign In '

We're happy to see you return! Please login to continue

h /’Iq b, |
’l| . III i Username |

Password

£\

T ~ 11 A i\" e T “G Language 3.Englwsn El:
b

A SIMPLE AND EASY WAY TO MANAGE AND SHARE YOUR HEALTH INFORMATION
Not a Member ?

Figure 5-2 - Community Waiting List Logon

The CWL would enable individuals and their detdilsbe added when ACAT
completed an assessment, and then viewed and #&oldedstakeholders involved
with the individual. It was hoped that this woulkehtl to improved collaboration,
greater transparency and improved access to seivicthe individuals in need.

The committee also realised the importance in ballg to measure the success of
the CWL and did it enable them to achieve theieotiyes. In discussions with the
Researcher, who was introduced to the communityigeos through the developing
organisation Nexus Online, it was agreed that tegeBrcher be engaged to evaluate
the benefits of the project.
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54 Identification of Stakeholders and their
Needs
This involved:

Meeting with key stakeholders and agreeing on mémaork to engage with
them; and

Holding workshops with stakeholder to identify asldrify their needs.
The stakeholders involved in this project are oetli in Table 5-4

Table 5-4 Stakeholder Groups

Stakeholder Group

Community Package Murray Mallee Aged Care Group, ACH group and Resth&@@mmunity
providers Programs

ACAT Aged Care Assessment Team

Respite Commonwealth Respite & Carelink Centre

Coordinator and funder Murray Mallee Ageing Taskéorc

Other stakeholders Nexus Online Pty Ltd

5.4.1 Identification of Business Needs and Objectives

The aim of establishing CWL was to provide a cdizted electronic system for the
referral and management of community package veglitst, with objectives to:
Reduce administration;
Improve transparency of the referral process;
Reduce the potential of clients getting lost onwiadting list;
Reduce handling of confidential information by seevproviders; and

Provide accurate data on waiting lists, prioriteesd community package
service provision across the region.

5.5 Define the Care Model(s) / Service(s) that
will be evaluated

To achieve these business needs / objectives, N@rlise was engaged to develop
a secure online community waiting list (CWL) thatutd be accessed by the
participating organisations. Nexus recognised thigueness and innovation of the
project and offered to adapt its eCare™ coordimasiolution database and host and
maintain the site for a 2 year pilot period.

5.6  Define the Study Design Framework
The study involved the Researcher:

Working closely with the Project Manager (from tderray Mallee Ageing
Taskforce), attending meetings with stakeholdedsamtributing knowledge
and feedback, on a as required basis;
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Meeting with each of the stakeholders to gain agewstanding of the work
they do and the issues, time delays and inhibitotseir activities;

Calculating the costs of the current service anentiflying the costs,
outcomes and benefits of the proposed model;

Translating the work flows and communications iatgpecification for the
developer;

Working in an advisory role to the Developer of tD®/L solution to assist
in the design of the solution, so that it met teeds of the stakeholders;

On the completion of the pilot solution, oversee tlesting and interim
evaluation of the solution;

Upon user acceptance, oversee the implementatithre gfolution; and

At the end of the trial (December 2010) to provagteevaluation on the costs
and benefits of the e-Healthcare solution.

5.6.1 Identify Limitations

Healthcare, like any other system, involves a wiglege of actors and activities,
linked together in a complex web of relationshigsween each other and with the
technologies they use (Houghton, 2003). This higlthgmented environment,

which incorporates a wide range of complex traneast policies, privacy issues

and funding models, presents a major barrier t@gpdication of ICT.

5.6.2 Define Stakeholder Participants

Stakeholder participants were sought from the parnganisations.

5.6.2.1 Define Care Recipient Selection and Inclusions / EEkusions

It was agreed during the stakeholder meetingsthigaftollowing criteria would be set
for evaluation of participants involved in the tria

Table 5-5 - Participant selection

Inclusions / exclusions | Details

Condition People living at home requiring assistance
Age >65
Assessment Only those persons assessed by ACAT wewddded to the waiting lis

5.6.3 Define Care Recipient Data to be collected

Care recipient data collected included demographeccondition history, including:

Client Name, address and demographic details;

Assessment Type, for example, Initial, ACAT (Shastlassessment);
Status, for example, Added, Reserved, Removed,;

Current services; and

Patient Carer
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5.6.4 De-ldentification of Stakeholders

Coded protection of identity was used for all statal outputs and information was
only disseminated to approved stakeholders, asad\y the project manager.

5.7  Atrticulating the Evaluation Construct

The original version of the e-Healthcare evaluaframework was initially used for

the Community Waiting List study. This study watetare-structured to fit in with

the revised evaluation model. Note though thatdhse only included a benefits
analysis, as this is what the researcher was edgageonduct. The Key Objectives
of the project were clarified and defined as peblé®-6.

Table 5-6 Key Objectives

Objectives Details

reduce administration All the tasks were manuaébaBom the completion of an
assessment, through to distributing informatiolighnts to providers
and reporting on services provided, individually

improve transparency of the In the manual system, each of the providers dicknotv what clients
referral process the other providers were providing services to.

reduce the potential of clients | When people went onto the waiting list, this was&lon a provider by
getting lost on the waiting list provider basis, so it was unknown how long theyea@r the list and
were sometimes forgotten in the manual process

reduce handling of confidential | In the manual system, the ACAT staff had to comydbtails of all of
information by multiple service | the assessed clients and provide individual capiesch of the
providers providers

provide accurate data on waiting To obtain additional packages for the area involvgsocess of

lists, priorities and community | explanation and the presentation of a verifiabkeda Government
package service provision acrogs
the region

5.7.1 Defining Outcomes

The Outcomes identified that could be used forwataig the implementation of the
CWL were initially based on the standard Outcommgetbped for the e-Healthcare
framework, In further analysis of the stakeholdbjeotives were matched against
the most likely outcomes, with additional outcomesoduced and some of the
outcomes removed, as outlined in Table 5-7. Theatbjes were then matched
against the outcomes defined.

Table 5-7 Outcomes

OUTCOME OBJECTIVES

Access improve transparency of the referral process

Participation

Quality & Safety reduce the potential of clientstigg lost on the waiting list
Coordination reduce handling of confidential infotima by multiple service
providers
Cost Efficacy reduce administration
Health Services provide accurate data on waitstg,lpriorities and community package

service provision across the region
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For this project, Health Outcomes were replacedh Wbordination to reflect the
focus on care providers instead of care recipiedtde at this point there were no
objectives matched against participation.

5.7.2 Defining the Benefits

Through several group meetings the Researcher wavké stakeholders to:

Map out the Key Scenarios for all Types of Proviler

Define the processes and policies related to téetification and transfer of
patients suitable for community care services; and

Review current system capabilities against stakirolrequirements to
identify any gaps.

During this process a number of inhibitors werentdeed that impacted on the
service quality, cost effectiveness and outcomeseadlth and community care
services in the region. Based on these inhibitstakeholder objectives and gap
analysis, a list of benefits was identified, adinat in Table 5-8.

5.7.3 Identifying Measures

The measures for the CWL were derived from an ahilist generated by the
Researcher, based on the e-Healthcare CBS anapse¥xperience, which was then
evaluated by the Stakeholders and updated as dfecpprogressed.

Table 5-8 Outcomes Benefits

OUTCOME BENEFITS

Access Reduced time to obtain services
Participation Improved collaboration between previl
Quality & Safety Improved communications with commrs

Greater choice of providers

Coordination Streamlined management of confidemtfarmation by multiple
service providers

Cost Efficacy Reduced administration

To identify measures, each benefit was analyseddeéntify how it could be
supported, for example, for the benefit definedReduced time to obtain services”
one measure was to identify the number of the nurobelays the individual had
been on the waiting list.

Using the above information, the initial CBS modeis created and agreed with the
Stakeholders involved in the Program. It is impairt@ obtain consensus from Key
Stakeholders to:

Agree on the Outcomes;

Agree on the Benefits and what is most importantdmpare between the
alternative systems; and

Agree on at least some of the measures that waalldsbd to measure the
impact of the new technology on the program.
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5.7.4 Inputs

In line with the CBS methodology, the providerssefvices, supporting technologies
and information services were identified.

5.7.4.1 Health Care Providers

At the time of this study the providers consistédAG@AT, 3 Community Package
providers the Murray Mallee Aged Care Group, ACHougr and Resthaven
Community Programs and the Commonwealth Respiter&l©& Centre.

5.7.4.2 Supporting Technologies

Nexus Online has developed an integrated careigo)utalled Nexus eCare™, that
enables information from disparate systems to loeirséy shared between multi-
an MSSQL backbone which has been implemented ih Baistralia and New
Zealand health care settings. It was the projechtg intention to use this solution as
a starting base and then build in the required tfanality to achieve the agreed
outcomes.

For the project, a secure online community waitisg(CWL) wasa developed, that
could be accessed by the participating providets @her stakeholders. The CWL
was made available to all organisations regista®a Provider organisation who
delivered services under specific government fupgirograms, including:

CACP (Community Aged Care packages);

EACH (Extended Aged Care at Home packages);

EACHD (Extended Aged Care at Home for people widmigntia packages);

HACC (Home and Community Care packages); and

TCP (Transitional Care Packages).

In summary, the CWL.:

Provided a community provider portal through white Aged Care
Assessment Team (ACAT), could, after assessment, lisathe patients
with community based providers;

Sent notifications automatically to those providdedivering the aged care
packages and also to Carers SA to alert them thedrar may require
assistance;

Enabled additional information to be added to th&emt record, including
assessments, personal history, social informatioincare plans;

Had the ability to electronically send patient datquests for services and
messages to external providers, for example, HA@G¢d community care
providers;

Had the ability to electronically receive patiemftormation, service outcomes
and messages from outside sources, for example, GPs

Provided comprehensive audit trails of user accelsda changes and
transfers; and

Provided extensive reporting and analysis capgbilit
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5.7.4.3 Information Services

The information services, maintained by Nexus, uded a Shared Care Record
(SCR) that maintained all data on individuals adttethe waiting list. Information
on individuals could be accessed by registeredigens, based on the packages of
care provided

5.7.5 Service Provision

Through several meetings and informal discussitims, Researcher worked with
CWL stakeholders to:

Map out the key processes for CWL, as per Tabledk8

Define the, processes and policies related todeetification and transfer of
patients suitable for community care.

Table 5-9 Key Processes

Key Processes Description

Add Individuals to CWL Persons assessed by ACAT welded to the CWL

Notification emails were automatically sent toibviders who
provide the care packages as identified by ACAT

Send Notifications Send notification to Carers Sthé person has a carer

Track Individuals Track persons on CWL, includingyasion of different services
by providers

Maintain Individuals details Review and update peisdetails, including demographics,

services provided, notes, documents and images

Report on and analyse activities and| Report on activities and provide statistical analysi
outcomes

5.7.6 Add Individuals to CWL

The ACAT staff assesses older persons in the regiaetermine their suitability to
community care packages and services. Individuaglsaso meant to be re-assessed
after 12 months. Because of the backlog this caatcét out to 2 years. Individuals
are added to the CWL.

5.7.6.1 Manual Process

The manual process involved copying the assessmmeriple times and then
driving to each provider, who provides the spediervices and hand delivering the
assessments.

5.7.6.2 Technology Enabled Process

The technology enabled process enabled the ACAIT atimin person to create a
record in the CWL, specify the service types rezpliand scan and attach the
assessment. Upon completion an email was sentctoavider who provided that
service type, notifying them of the referral. Theypder could click on a link in the
email, which would display the details of the indwal added.




2D ™+ >

5.7.7 Notify Carers SA

Where the individual being added to the CWL hadaeel; often the carer also
required support, for example, respite.

57.7.1 Manual Process

In these cases ACAT may send the information thmoteg Carers SA, under the
manual process, though this was identified asydreing done.

5.7.7.2 Technology Enabled Process

The CWL incorporated a Carer check box, which tHeAA&A admin person was

forced to tick (Yes) or (No) to complete the re&rif Yes (there was a carer) was
ticked this provided an automated email to Caréks\8hen this was received, by
Carers SA the admin staff could click on a linkhe email, which would display the
details of the individual.

5.7.8 Tracking Individuals

After an individual has been assessed, a providghtrbe able to offer some
services.

5.7.8.1 Manual Process

Changes in an individual's status were notifiedptoviders by ACAT if they
became aware of the change, or if an individualvider became aware, they
updated their own records.

5.7.8.2 Technology Enabled Process

Changes in an individual's status were changetienGWL by ACAT, or any other
provider, if they became aware of the change, whigidated all records.
Additionally where a provider was able to provideame services, they could also
update the CWL and other providers could see wdraices were being provided.

5.7.9 Maintain Individuals Details

After an individual has been assessed, their cistantes may change, they become
ill, or their partner dies, etc.

5.7.9.1 Manual Process

If a provider became aware of a change in det#ils, individual's details were
updated by each provider in their own records.

5.7.9.2 Technology Enabled Process

Once a provider had received a referral from ACAT dn individual, they became
part of that individual’s care team in the CWL atwould update the individual's
details as required.
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5.7.1QAnalyse Activities and Outcomes

Providers need to provide a report to Commonwealtbbtain service packages and
funding.

5.7.10.1 Manual Process

Each individual provider provided their own report.

5.7.10.2 Technology Enabled Process

It was still the responsibility of each providerpgoovide their own report; however
the CWL enabled providers to provide an additioc@laborative overview of the
full region, supported by evidenced data from thgLC

5.8  Costs Analysis

A cost analysis was NOT completed for this caset ass outside of the project
scope. The cost of the Technology provided was AJD0 per annum, on a hosted
service basis.

5.9 Benefits Analysis

There were two evaluations of the CWL, one at 6 t®and one at 12 months. The
first evaluation was conducted by sending out aesuto each of the participants.
See Appendix E - CWL — Interim Evaluation Survey

This response to this survey was poor, with thelbaek that a number of the
questions were ambiguous, which was supportedrbpgy differing answers, even
from within the same organisation.

As such, the final evaluation was conducted in aupr session, where all

stakeholders were asked a series of questionsésashe performance of the CWL
against the anticipated outcomes (objectives) enaiiginal project proposal. These
were then incorporated into the CBS framework. Tdwis group as a whole were
asked to rate the statement. Where the questioninexged to a specific stakeholder
then that stakeholders rating was given greateghtigig. When consensus was not
reached, the dissenting views were also noted. Sgmestions only required a

simple Yes/No answer, however the Researcher alvaimmpted to gain a

qualitative response.

Note that methodology used to apportion responsdkeé final evaluation varied
from the interim evaluation.

Note2. The names of individuals were de-identified fds tteport by using .
As an Example:
Does the CWL reduce paperwork?

CSP — Agrees with the question
CSA — Makes no difference
ACAT - Disagrees with the question
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CSA
Strongly Disagree No Difference Agree Strongly Agree
Disagree
NOTES:

The providers being asked the question are indicatehe commencement
of the question, as ACAT, CSP (Community Servicevier), or CSA
(Carers SA). In practice, what was identified iattleven when a specific
stakeholder was being asked a question, often sth&eholders would also
want to contribute to the answer, from their pectipe, even where they
were not directly involved. Hence, in many of theestions, even though the
qguestion is directed at say ACAT, the other stalddraresponses were also
recorded.

The comments of the respondents are included aenldeof each question
under the heading Comments.

59.1.1 Question 1
ACAT & CSP
The CWL does the following:

Reduces the time spent by staff on administratieekvaround referral and
handling of paperwork

ACAT

Strongly Disagree No Difference Agree Strongly Agree
Disagree

For ACAT, because this question is multi-facetiethas unpacked into 4 segments:
Dissemination of information, Screening (who is who is accepted), Data Entry &
Assessment & Review.

Strongly Disagree No Difference Agree Strongly Agree
Disagree

Strongly Disagree No Difference Agree Strongly Agree

Disagree

Strongly Disagree No Difference Agree Strongly Agree
Disagree
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" #
ACAT
Strongly Disagree No Difference Agree Strongly Agree
Disagree
Comments

ACAT - it was agreed that there has been an equalombenefits and costs, as
follows:

ACAT assessors do not have to drop off the ACATcégt urgent ACATs&
in the Mid Murray).

There is a reduction in telephone calls by the ACATproviders on new
referrals — they do not contact every provider aonignm

B can view who has been picked up, who has declimed
therefore reduces the time spent on review of ACATwhere a client has
refused the ACAT will not facilitate a review.

There is an increase in administration tasks.

It was agreed that overall the administrative inpernains the same for
ACAT because the extra time spent on data entojf$et by less time spent
on assessment & review, following up on clientsaising with providers.

CSP - there has been a definite reduction in paptrey do not write letters to
clients any longer. They used to keep a thick folafereferrals and would have to
wade through them to choose clients.

CSA- there has been an increase in carers therdfenreworkload has increased,
which was seen as a positive outcoflle ). There is now a feedback loop
from Carers SA to ACAT around carers & contact witlents who have not

received a service.

Other issues and opportunities for improvement:

ACATSs are being put on the system about 2 to 3 wedter the ACAT completed.
This is not a problem with Murray Bridge.

Paperwork will reduce when the ACAT goes electmd af the database can be
linked to the electronic ACAT then data entry wobklreduced.

5.9.1.2 Question 2
CSP

Makes decision making and choosing clients fromwhging list easier

CSA ACAT / CSP
Strongly Disagree No Difference Agree Strongly Agree
Disagree
Comments

CSP — the location of clients on the database &ddweacity to print lists with
addresses helps because you can fit clients ingtirex staff rounds. Priority is one
basis on which to choose and that is easy to séieeotatabase.

CSP — Still sometimes organisations receive hapl dmefore ACAT can put the
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details on CWL and these are not always prioritgrrals.

ACAT - can also more easily advocate for high ptyoclients. ACAT - thinks that
the W/L does help with choosing the clients.

5.9.1.3 Question 3

Please describe any advantages or disadvantagateh@wL has compared to the
previous system of assessment, referral and wdiihgnanagement.

$
Collaboration — brought people around the table
Data — a major advantage
National focus on the region (OFTA — National caafees)

Getting ahead of the game (e health & e ACATs)kintathe fear out of the
future.

Deeper insight into ACAT & ACAT processes

Benefits to clients — 1) more targeted approacteterral & management of
WI/L. 2) More client contacts on W/L (CL) — cliendppreciate contact. 3)
quicker service provision 4) Better information fooviders to make choices
(for example, whether someone as a DVA card?)

59.14 Disadvantages

System is not being used to its full potential @@ample, one CSP not using
the CWL fully results in incomplete data)

Training — CSP need training to use fully
Double entry of data for ACAT admin

WI/L processes works better where there is a longating list. Where there
is a shorter W/L different processes are in play.

5.9.1.5 Question 4
ACAT

The CWL reduces the administrative workload for AC#taff (i.e. less time spent
in administrative tasks, referral tasks and hagdtihpaper work)?

ACAT CSP

Strongly Disagree No Difference Agree Strongly Agree
Disagree

This question has already been answered in quektiora different form, so it was
excluded from the results.

5.9.1.6 Question 5
ACAT & CSP

The CWL has led to greater transparency in the gemant of the waiting list for
example, how and where clients are accepted cacuspted.
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CL

CSP ACAT

Strongly

Disagree

No Difference

Agree

Strongly Agree

Disagree

ACAT - Definitely more transparent. You can see whegent people are bypassed
or picked up and usually no why.

CSP (ACH) — Disagreed with this statement, statihgt transparency can be
minimal, CWL is a point base where ACATSs are stareliectively

CSA- If there is “cherry picking” it is more eviden
Not satisfied with the consensus, the Researcframmed the question:
Does transparency lead to greater fairness?

Feedback: More doubtful — services have a limitedget and there are limited

packages. If there is an external party — CSA thatview the W/L and so service

providers are aware that their decisions are m@mesparent and this encourages
fairness.

NOTE: ACH disagreed with the original question, whichquiges further
clarification.

5.9.1.7 Question 6

ACAT & CSP

CWL facilitates better monitoring and tracking oégple on the waiting list,
particularly people who are urgent or high priarity

CSP ACAT

CL
Strongly Disagree No Difference Agree Strongly Agree
Disagree

ACAT - can determine where the clients are locatedl where on the list. BUT the
list needs to be managed (kept up to date) bysatsuand some central oversight
(ACAT).

CSP — much easier to track clients and abilityge who refuses a package. The
Multi D meeting that has been established in MuBagige has assisted with this —
a focus on client progress on the W/L especiallihwaither services (good to have
involvement of the council on this).

CSA- only look at the W/L when they get an aler&ACcould possibly manage it
better in particular the use of data for their quumposes (for example, proportion of
carers contacted or contacted about services).

Other issues and opportunities for improvement:

List is not always kept up to date.

The CWL could be linked with CL's in house systetn, provide a more
consolidated view and better management of carers.
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5.9.1.8 Question 7
ACAT & CSP
With the CWL database, clients are less likelyablgst on the waiting list.

ACAT CL

CSP
Strongly Disagree No Difference Agree Strongly Agree
Disagree

ACAT - Yes but needs to be managed. The Multi pée@lith this as the group can
track people on the list. This needs all providersise the database and this has not
always happened with all the providers. There Haeen issues of commitment and
training (knowing how to use the database).

ACAT & CSP - The database helps with the commuimodbop between ACAT &
providers which reduces the risk of clients gettisj.

The Researcher reframed the question as “Does ditegv list reduce the risk of a
client being lost of the waiting list” and it wagraed that it did reduce the risk.

5.9.1.9 Question 8

CSP.

The CWL reduces the administrative workload for GE&ff (i.e. less time spent in
administrative tasks, referral tasks and handlingaper work).

CSP

Strongly Disagree No Difference Agree Strongly Agree
Disagree

YES - This question was answered under question 1

In the forum, all participants strongly agreed.sTtiffered from the survey returned
from ACH, where it was believed there was no dédfere, as different work
modalities are probably utilised at different sites

As a result the response has been adjusted.

5.9.1.10 Question 9

CSP

Do you continue to maintain a paper waiting lisC@AT referrals)?
Both Yes[X]and N@X

CSP — Still maintain paper folders with the ACAPpesially in the Mid Murray DC
where the process is different. The W/L is smallMid Murray and so the full
ACAT is sent to providers as the W/L data doesgmoup until 2 — 3 weeks after the
referral. In Murray Bridge urgent ACAT assessmemesdelivered to providers.

CSP (ACH) does not




5.9.1.11  Question 10
CSP

The CWL assists with forward planning for examelection of clients, matching
workforce capacity to clients & client need, wonide development.

ACAT CL CSP

Strongly Disagree No Difference Agree Strongly Agree
Disagree

CSP — Yes. Can match where clients live to wheey thave a workforce more
easily. This is limited though as client priorisyalso considered.

ACAT - data from W/L does not help forward planniag Country Health do that
centrally and they have no input.

CSP (ACH) — No difference

5.9.1.12 Question 11
All

The CWL provides accurate data on waiting listgrres & community package
service provision.

ACAT CSP

CSA
Strongly Disagree No Difference Agree Strongly Agree
Disagree

ACAT — More accurate than the previous system gatraneeds the commitment of
all the providers. ACAT provide overall managemeant this & it works on a
limited area such as the CSP (Murray Mallee) —ethgould need to be different
mechanisms in different areas. Local knowledgdsis a bonus — if the area is small
enough you can track people more easily becausecaf knowledge. The W/L &
the systems around it have helped bring the sexvicgether and communicate
better.

5.9.1.13 Question 12
ACAT & CSP

CWL enables people living in the community who &&ible for Community
Packages to have choice of the provider of the ConitynPackage.

ACAT CL

CSP
Strongly Disagree No Difference Agree Strongly Agree
Disagree

ACAT — No. There is only 1 provider for a type pagk in some areas and none in
others. Also where the client might be difficultdervice (location etc.) providers do
not necessarily offer a choice.

All — Agreed that where there is more than one ple@vthen the W/L can facilitate
choice but it does not necessarily enable choice.
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5.9.1.14 Question 13

ACAT

Is the full ACAT only provided to community packagervice providers that request
it?

Yes[ ] No[X]

In Murray Bridge full ACATs are provided to CSP thare rated urgent. In Mid
Murray, where there is a short W/L the full ACAT psovided to all providers for
that package. Normally the full ACAT is only proeid to those CSP that request it.

5.9.1.15 Question 14

All

CWL assists with regional planning and advocacypbyviding accurate data on
waiting lists and priorities across the region.

ACAT CSP CSA

Strongly Disagree No Difference Agree Strongly Agree
Disagree

ACAT - Definitely. Data from the W/L has been ugedsuccessfully advocate for
more packages. Ten (10) additional community paekaig Murray Bridge &
Aboriginal packages.

NOTE: CSP (ACH) agreed that CWL does make a differengeitlivas not always
accurate, due to time delays in entering data.

5.9.1.16  Question 15

CSA

How many people were contacted via the Rural Catabdse waiting list and
provided with information on services in the lagh8nths?

In the July to September 2010 quarter: 23 inforamtontacts including 12 new
carers.

In the December quarter to date 9 information adstancluding 9 new carers.

5.9.1.17 Question 16
CSA

Has the CWL facilitated the registering of Cardrpe&rsons awaiting packages?

Yes[X] No[ ]
5.9.2 Other Comments

There was a strong theme that the W/L requiredladummitment from all of the
stakeholders for it to work at its full potentigZlnowledge & training around using
the database was important as well. Another poitéd that CSP have different
internal processes for selecting clients and hafferent experiences (at least in the
recent past). Example - Resthaven have had slowver of clients while MMACG
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have had a high turnover.

The ACATs do not go up onto the database immedgiatetl there can be a 2 to 3
week delay. Therefore urgent ACATs have to be mhsseto CSP directly. In the
Mid Murray where there is not a long waiting lishdawhere there have been
vacancies the ACAT also has to be forwarded.

CSP (ACH) — CWL has been and continues to be ayhaodessible tool. | believe
that it could develop even more in the future.doabelieve it is important to make
accurate and detailed notes. | think data need toollected on when client/carer
contacted, if they accept or decline and furthdormation and if they are not
interested.

5.10 Creating the Scorecard

Using the e-Healthcare CBS framework, 5 key Outcomwwere selected for this
analysis; Access, Participation, Quality & SafeéBgordination and Cost Efficacy.
The Outcomes selected differed slightly from thdealthcare CBS to match in with
the priority objectives of the project. A mixed fnetls approach was used to collect
and analyse data which was obtained from group ing=et semi structured
interviews and surveys.

NOTE: The CWL case did not involve the calculatadrcosts.

Based on the stakeholder objectives, the list okbts was identified, as outlined in
Table 5-10.

5.10.1Access:

As a result of the improved statistical informatipnovided by the CWL, the

providers in the region were able to build a steyngase for additional packages
which resulted in the region were awarded additipeakages. This was supported
by the question 14 in the evaluation: CWL assist#h wegional planning and

advocacy by providing accurate data on waiting lestd priorities across the region
with an agreed response: Definitely. Data from WL has been used to
successfully advocate for more packages. Thistexbuh ten additional community
packages in Murray Bridge & aboriginal packages.

Table 5-10 CWL Outcome Benefits

OUTCOME BENEFITS

Access Reduced time to obtain services

Participation Improved collaboration between previd

Quality & Safety Improved monitoring and trackinfpeople Increased choice

Coordination Streamlined management of confidemtfarmation by multiple service
providers

Cost Efficacy Reduced administration
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5.10.Zarticipation:

Participation was defined as how often providerseased the service and updated
information. The majority of the providers were @ssing and contributing to the
service, although there were some providers whe Wwesitant in using the service.
This was supported in "Other Comments” "There wat@g theme that the CWL
requires a full commitment from all of the staketesk for it to work at its full
potential” What was actually being said was thatatigproviders were contributing.

5.10.3uality &Safety

A major issue prior to the CWL was that people wgetting lost in the system,
which resulted in a lack of follow up and provisiohservices in some cases. It was
supported overwhelmingly by question 5 The CWL leasto greater transparency in
the management of the waiting list for example, s where clients are accepted
or not accepted and question 7 With the CWL dambaents are less likely to get
lost on the waiting list.

A second benefit that the CWL was to deliver wasaased choice in providers. In
Question 12, CWL enables people living in the comityuwho are eligible for
Community Packages to have choice of the provildBre@oCommunity Package' The
unanimous answer was that it made no differencés Was clarified that on the
basis that there is only 1 provider for a type p@&ekin some areas and none in
others. Also where the client might be difficultdervice (location etc.) providers do
not necessarily offer a choice. All agreed that righteere is more than one provider
then the CWL could facilitate choice but it doe$ necessarily enable choice.

5.10.4Coordination

Coordination of services was seen as a major ldepnéfthe CWL, which was
supported by question 5 The CWL has led to gre#atensparency in the
management of the waiting list for example, how aire clients are accepted or
not accepted and question 6 The CWL improved mangand tracking of people.

5.10.%Cost Efficacy

Overall, the administration costs were shown toeh@duced as a result of the CWL
with different results for different types of praers. For ACAT the question was
"Reduces the time spent by staff on administratigek around referral and handling
of paperwork”. In discussions ACAT believed thisswao broad, as this question is
multi-facetted. It was subsequently unpacked intgsegments: Dissemination of
information, Screening (who is on, who is acceptdafta Entry & Assessment
&Review. This resulted in 3 agrees and 1 stronggpgree for Data Entry. For CSP,
the result was agree and strongly agree, but fok, Q& result was that work had
increased as a result of the CWL, as it had pravatiitional clients.

For the CWL, scorecard provides the ability to thgpthe results of the research
using a rating, or alternatively a $ value. |deathg per Cost-Benefits Analysis,
wherever possible benefits should be calculatechametary terms to enable the
costs and benefits to be compared equivocally.tii®revaluation of the CWL, this
was not the case, as the Researcher was only ehgageview the benefits in non-
monetary terms.
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5.11 Calculating the Benefits
Then questions were rated as follows:

Strongly Disagree 0
Disagree 1

No Difference 2

Agree 3

Strongly Agree 4

A value was provided for each group that answeddtbatively. Note that for the
CSP group, there may be several respondents, sweaage was then taken. The
value for each group was added together and thededi by the maximum score to
achieve a percentage. See example below:

For example, if ACAT said for a question, that @&/L made no difference and the
CSP group said they strongly agreed, the scoredmMo@ll2+4 = 6. This would then
be divided by the maximum value that could havenbeehieved, for example, 8 to
provide an average result of 6/8 = 75%.

Table 5-11 provides a summary of the questionsrasdits from the workshop, by
outcome and benefit. Questions have been allodatbdnefits in consultation with
the project manager and the scores from each moh@ve been added together and
then divided by the total possible score to arava % for each benefit.

Table 5-11 CWL Questions and Results

OUTCOME BENEFITS Questions Scores Result

Access Reduced time to obtain 10,11, 13, 14 2+3+3+3+3+4+4+81%
services 4

Participation Improved collaboration 5,15 3+4 88%
between providers

Quality & Safety Improved monitoring and 6,7,12 4+4+4+3+3+3+21 75%
tracking of people 2+2
Increased choice

Coordination Streamlined management of 2, 3, 5, 6 3+4+4+2+4+3+4+ 91%
confidential information by 4+4+4+4

multiple service providers

Cost Efficacy Reduced administration 1,4,8 3+3+3.5 79%
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5.12 Cost-Benefits Scorecard

The CWL CBS can now be calculated by comparingGNéL Result against the
Benchmark result, which is based on there beinghange, i.e. 2/4 = 50%. The
percentage improvement is shown for each outcorialie 5-12.

Table 5-12 CWL Cost Benefit Scorecard

OUTCOME BENEFITS CWL Result Benchmark %
Result Improvement

obtain services

A4

Participation . Improved 88% 50% 76%
collaboration

between
providers

monitoring and
tracking of
people
Increased
choice

Coordination . Streamlined 91% 50% 82%

management of
confidential
information by
multiple service
providers

Cost Efficacy . Reduced 79% 50% 58%
administration

Cost $6,000 $- $-

The annual costs of the CWL, as a provided servieee $6,000 (ex. GST).
Unfortunately the Researcher was not asked to atealhne cost of the service prior
to the establishment of the CWL, so the benchmask and the change in cost have
not been calculated. If a valuation had been coreglethen the cost of the
benchmark (previous service) would have been knamdchthe change in cost could
have been calculated.

5.13 Summary

The response from stakeholders supports the intvatuation that the CWL was an
improvement over the paper based system with régpeenaking decisions &
choosing clients from the waiting list, transpasgnmonitoring and tracking of
people on the waiting list. Respondents thought ¢hants were less likely to get
lost on the “waiting list” and that the databasel laasisted with regional planning
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and advocacy.

In this review, the statistics obtained from thedatlase were acknowledged by
stakeholders as being beneficial in achieving ddrigiumber of packages for the
region.

Carers SA also credited the CWL with identifyingdaconnecting with a greater
number of carers in the community.

All but one respondent were comfortable to phadettmal paper system and the one
that respondent that responded negatively did iseeesons of personal organisation.
The CWL also assisted with accessing clients amérgafor respite and other
services.

The CWL did not significantly impact on the admirégive workload or “handling
paper”. Given that the paper system continues todmsl by providers this is not
surprising.

ACAT reported an increase in administrative workloand this is also to be

expected. The CWL was not generally seen to fatditlient choice or to assist with
service provider forward planning. Comments by oeslents suggested that choice
was limited by the number of packages and providera region i.e. clients may

only have one choice or because of the waiting hsive only one practical choice.

There were variable responses to the question end#tabase assisting service
providers with forward planning. The availability packages and client priorities
were seen to limit forward planning for some prevsl

Generally the CWL was seen positively as an exangpleollaboration by the
stakeholders but there were comments that suggestatl the “spirit” of
collaboration is needed for the database to funciiothe future and that users
needed to use the database correctly for it to $eful There were concerns
expressed that the database could lead to less goiretion between stakeholders
in the long term and therefore have a damagingeffe

The analysis of the database identified a ranggseful planning data including the
number of approved clients, accepted clients, dievho had refused a package,
clients who had died, entered into aged care faslior left the district all by
location and package. The database also provided ata average wait days by
priority rating.

The analysis of the data revealed that only 20%eoble on the waiting list received
packages that year. Murray Bridge had the longeding lists and the longest wait
times contrary to expectations. The analysis atsealed that 20% of people who
were offered a package declined a service.

The analysis of the database also revealed thagilepeated as an urgent priority
received a package significantly quicker than theogk lower ratings. Often people
on the database that were rated urgent but remaméke waiting list were no better
off than lower rated clients. This is likely to laefunction of the location of the
clients (i.e. they were all from Murray Bridge). Amgent rating only facilitates
access to a service if the packages are available.

The data from the CWL was useful enough to suppastibmission to the Aged Care
Planning Advisory Committee for argue for more commity packages in Murray
Bridge.
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CHAPTER 6 - CASE STUDY 2: ARC

This case study was an Australian Research CouiRC) project, titled
“Minimising the Inappropriate and Unnecessary Adies of Older People to
Hospital”. The ARC project arose as a result oARC grant won by a consortium
consisting of The University of Southern Queens]ddeensland Health and Nexus
Online Pty Ltd.

STAGE 1 STAGE 2 STAGE 3
DEFINE & DESIGN . PREPARE, COLLECT & ANALYSE ANALYSE & CONCLUDE
. —_— — > “— -
1
1 I :
1 Conduct 1 [ Write Draw cross
: —l casestudy .| individual case | . — case
. : report conclusions
! 1
! 1
1 1 it
! 1 Modify theory
1 Select cases I
| — I
| I
| 1
Develop theory | | | |
R4 L Conduct 2% [-> Write Devel olicy
case study | individual case | Ve OP POUC)
- j implications
Design data | report
collection I
protocol I
I ,
1 -
I ‘Write cross-
1 case report
1
Conduct 3¢ |- Write
case study > individual case
report

Figure 6-1 Stage 2 - Conduct Case Study 2

The aims of this project were to develop, trial @wdluate a technology platform
that would minimise unnecessary, inappropriate @xlly admissions to hospital of
older persons. This would be achieved by usingebblnology platform to identify
candidates for hospital redirection, map programas patients, and automate
communications between hospitals and communityicemproviders, and tracking
service delivery by agencies. Australian ReseamminCil (ARC) LP0882189project
- Minimising the Inappropriate and Unnecessary Ashioins of Older People to
Hospital.
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Table 6-1 Definitions, Acronyms and Abbreviations

Acronym Description

ACAT Aged Care Assessment Team

ARC Australian Research Council

CAAIR Collaboration for Ageing and Age-Care InformatiResearch
CACP Community Age Care Provider

CCAP

Community Care Access Portal (ne: ACAT CommunitytMaList)

Coordination server

the project technology™ Coordtimaserver

eCare™ Solution developed by Nexus - enables Elgict@ommunities of Car
(holistic)

eGate Queensland Health Electronic Gateway

HL7 Health Level 7 (Internationally recognised hiealata standards)

Portal A web site that can be accessed by autlibuisers

SCR the project technology™ Shared Care Record

EDIS Emergency Department Information System

HBCIS Hospital Based Corporate Information System

Nexus Nexus Online Pty Ltd

Queensland Health

Queensland Health

RWL

Residential Waiting List

TACCT

Targeted Assessment and Care Coordination Team

Table 6-2 Terminology

Terminology

Definition

Patient Care Team
(Care Team)

The care team includes the patient, and or thearaa family members,
their GP, specialists, nursing and home care pessidnd other providers
determined between the TACCT and the patient arldedr carer or family
members.

AS

Community Care Access
Portal

The Community Care Access Portal provides a shatetface that enable
TACCT and other providers to refer a person to ACAT

(CCAP) ACAT to register and track assessed persons olisthe
Providers to register their program availabilitissyiew and add to the
waiting list record, and select persons from tke li

eCare™ eCare™ is an asp. Net web application thateseare coordinators to

receive naotifications of patient admissions, setext track patients, record
assessments and service details and manage ataspeommunity care
coordination.

eCare™ Coordination
(Coordination)

eCare™ Coordination is an Electronic Gateway that:

Manages HL7, XML, SMS, Email and Data exchangewéeh TACCS, the
SCR and Community Providers

Encrypts, authenticates and tracks all communiaatio
Incorporates common lists, references and intesface

eCare™ TACCS
(TACCS)

eCare™ TACCS is an eCare™ application designed to timeeteeds of th
Targeted Assessment and Care Coordination Team (TACCT)

11°]

eCare™ Shared Care Reco
(SCR)

rdCare™ Shared Care Record (SCR) is an eCare™ applieatibtatabase

that combines information from TACCS and other memloéthe care tea
to create a comprehensive shared care record. "n
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eCare™ Professional Porta
(Professional Portal)

eCare™ Professional Portal enables Providers ipdtient’s care team to
access the patient’'s SCR and share information whitbranembers of the
care team, including care plan, medications, akstrdiometric data and
history

eCare™ Personal Portal
(Personal Portal)

eCare™ Personal Portal provides the patient andféraily members with
access to their SCR, with the ability to update pwabkdetails and
communicate with providers in their care team.

Table 6-3 Actors

Actor

Description

TACCT

Targeted Assessment and Care Coordination Team

Community Based Providers

GP, home care providerstrat community based providers

Patients Patients admitted, or at risk of beingitidthto hospital
TACCS a version of eCare™ designed to meet the ndeldSQCT
eGate Queensland Health Electronic Gateway

SCR Shared Care Record

Coordination server

eCare™ Electronic Gateway

Portal

Web portal that enables providers to vied add to the SCR
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6.1 Project Overview

At the time of commencing this study, in Australthe major means of
communication between hospitals to and from primzage, community care and
residential aged care were phone calls, paperascand faxes. In most cases the
information was printed from a computer system tbetered into another computer
system. There is no security, no confirmation aerpt, great potential for data entry
error and little feedback. In 2007, a $360K AusaralResearch Council (ARC) grant
LP0882189 — “Minimising the inappropriate and uressary hospital admissions of
frail older people” was won by a consortium inchugti Queensland Health, the
University of Southern Queensland and Nexus Onliie aims of this project were
to:

Develop, trial and evaluate a tool that would supgite rapid referral of GP
patients and hospital ED presentations to commusatg services to avoid
an admission and to identify and facilitate theerefl of in-patients to reduce
patient LOS

Capture and analyse key statistical data, with vieev of measuring and
improving hospital avoidance practices

Establish a conceptual evaluation framework andhoukilogies that could
be used for similar evaluations

Facilitate the development of research papers eagkptations.

This project aimed to make a modest difference byiding an infrastructure
through which primary, secondary and aged-careigeos can communicate and
coordinate services. Such a relatively simple stfiecture is absent in most health
systems around the world. It is concerned with ffila¢ avoidance” or reducing
unnecessary admissions of the elderly. It aimedetweelop a model for how other
projects with similar aims might work and be funded

This project attracted substantial support fromtates department of health, a
software developer and several universities. taetetd a large national competitive
research grant which gave the project the benefledicated professional resources.
The project is currently underway in a central Qiséend health district with the
support of primary and secondary care providerai8bal., 2007a).

This research involved a selection of hospital€doer a regional Health Service
District in Queensland. Researchers discussedrtdpoged project with a number of
hospitals who expressed interest in participatmghe project. Funding came from
Queensland Health ($100k cash), a software develdjxus Online ($200k cash),
and the Australian Research Council ($356k cashg fesearch team was led by
Associate Professor Jeffery Soar from USQ, andudexd leading academics in the
fields of health economics, hospital avoidanceyamy and security of patient data,
rural health and health informatics.

The trial site chosen for this project was the &rdSoast, with participation by the
Hervey Bay and Maryborough hospitals, Wide Bay B&iam of General
Practitioners, local community nursing, residenaald home care providers and
allied health professionals. This “Fraser Coast ltHeBistrict” was selected by
Queensland Health based on its higher percentagersbns over 65 and subsequent
pressures on the existing health services. Thegrbjad the support of Hervey Bay
hospital and District staff, the TACCT team, GPlsn&nd Blue Care community
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care as well as the grant partners, Queenslandiead Nexus Online. The project
aimed to minimise unnecessary, inappropriate astlycadmissions of older people
to hospitals, through better information communaa and collaboration. At the
project site, Hervey Bay and Maryborough Hospitalsis was to improve
information sharing between the ED based TACCT détad Assessment and Care
Coordination Team), hospital clinicians and extepraviders. The project would
provide valuable research learnings that could gied by Queensland Health to
deliver more appropriate and responsive solutienpdople who could be better
served through community based care, as an altesrtathospital care.

To implement this project, an experienced team welected by the partners,
comprising of a senior project manager, solutioasighers, specialist engineers,
software developers and ancillary contractors. Mensbf this team worked through
a process to identify the needs of the Health Bistmeet with stakeholders, present
options and identify local issues. The team therkea as a collective, to build upon
an existing information technology platform, prosebby project partner Nexus, that
facilitates information sharing and service cooatiion between acute and primary
care providers and also with patients and theirlfasnand home based monitoring
devices.

This project aimed to improve the flow of infornati between the emergency
departments of Hervey Bay and Maryborough Hospithls transition care staff at
Hervey Bay (‘TACCT’), several participating Generractitioners, Community

Health staff and Blue Care, the largest aged careiger in the area. The objective
was to reduce unnecessary admissions (and pogsidentations to ED) through
early identification of candidates for communityreaand ‘real time’ sharing of

current clinical and social patient informationtd®ig support was received from the
Fraser Coast Queensland Health medical and adraiivst executives, from the

local Division of General Practice and from Bluer€aAll were represented on the
expert reference group that designed the projeey. $akeholders were invited to
participate in the evaluation at each stage ofstiuely, which was provided on a
voluntary basis.

Older people commonly present to hospitals with tipk&, complex conditions.
Because of the bottlenecks in Accident and Emenrgetepartments and for
expedience they tend to be admitted because @ischave insufficient time to
explore other options or there may be a lack oflabke options (Soar et al., 2007b).
Internationally, governments are considering stjiaeto reduce demand on hospital
systems by providing e-Healthcare for the aged @wdnic ill where they reside.
Because of a paucity of research, the effectiveoetigese strategies is unknown.

The project ran significantly behind schedule arak\iinally closed when funds

were exhausted at the end of 2010. The delays pverarily due to ethics approval

and the process of working through the InformatBscturity Division’s procedures

to ensure that the solution provided met the pgivand security requirements of
Queensland Health. It was considered by the progaeh that the proposed solution
was ready for implementation and final audit byradependent third party.

In December 2010, the project cane to a completidarms of ARC funding. There
was considerable interest on the part of particgpda continue to work on the
project with the aim of making the system availafde use and completing the
research component. Unfortunately due to budgdraiats the project did not
continue.
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6.2 Project Establishment
At the commencement of the project, the followingsvinitiated:

1. A Project Manager with substantial experience inspital avoidance
initiatives was appointed.

2. A Project Steering Committee of key stakeholders eanstituted, consisting
of the partner organisation CEO, Queensland Depatnof Health; the
Wide Bay Division of General Practice and otheksklder organisations.

3. An Expert Reference Group (ERG) that representedttheroviders and
administrative disciplines (for example, Emergergpartment, RACF,
home care providers) was constituted and the hesthice district was
engaged to obtain their perception of safety amdr thatisfaction with the
model. This Group reviewed and advised on the deaigl implementation
of the project and communications with constitugmtsips.

4. The Project Management Team of the Cls and prsfaét met monthly and
were responsible for monitoring progress againsanpl quality of
deliverables, project risk management and sigrecaiffipleted stages.

5. The Researcher appointed to undertake the evatuatid the author of this
study.

As per the following table, stakeholders includede€@nsland Health; Fraser Coast
Health, the Wide Bay Division of General PractiBgye Care and other stakeholder
organisations. This including the Targeted Assessnand Care Coordination
Teams (TACCT) and the Emergency Departments from Hervey Bay and
Maryborough hospitals, the Wide Bay Division of @R representatives from Blue
Care, Oz Care and other selected providers fronHtrgey Bay and Maryborough
districts and the solutions partner Nexus Online.

Table 6-4 Stakeholder Groups

Stakeholder Group ARC Project

Care Recipients Older persons (>65) identified askiof unnecessary
hospitalisation, by GPs, selected aged care prosjided triage staff
in the Hervey Bay and Maryborough Hospitals

Government QLD Health corporate including: PoliedCT
Fraser Coast Health Service District

Hospitals Hervey Bay Hospital
Maryborough Hospitals

Clinicians / Nursing / Allied Health The Targeted Assessment and Care Coordination TeA@QT)
Staff

Practitioners Wide Bay Division of General Practice
Selected GPs as directed by the division

Community Nursing / Residential | Blue Care
Aged Care Facilities

Allied Health Professionals None currently spedifie

Other stakeholders University of Southern Queeis|hiexus Online
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In meetings with stakeholders, key areas were ifeoht that could reduce
inappropriate and unnecessary admissions to theeMeBay and Maryborough
hospitals, and in addition improve the opporturtitydischarge suitable patients
earlier than may otherwise be achieved.

In the discussions, a recurring issue raised bgtakeholders was the almost total
lack of communication between all of the dispasgdgments of the health service
across the region. The most raised reason wasessih of the isolated silos that had
been created in response to the existing fundindefso State vs Federal vs Local
and the lack of integration between health systems.

Integration presupposes what Conrad and Short@9G)L denote compatibility

standards, i.e. negotiated agreements about whihhaw to share and exchange
information across multiple local settings and eyst (Ellingsen & Monteiro, 2006).

Unfortunately, the term “Integration”, is more aftéhan not, perceived as being
predominantly technical and excludes the socictipali aspects of integration.

Winthereik and Bansler (2007) highlight that inf@tion systems for health care
have so far primarily been developed to supportdbeputerization of patients’

records and work flows within individual health earganizations.

This was certainly true in the Hervey Bay healtjioa. An example raised by

clinicians was when an 80 year old person preseattdite ED at 10pm on a Sunday
evening with severe chest pain and was vague abeumedications they were

taking, for example, the red pill and the blue pnld 3 white pills to help them sleep.
The clinician would try to contact their GP andifccessful then try to get the GP to
travel to their office, open up their patient mas@gnt solution, look up the

medications for the patient and then call the clam back and hope they were
reasonably correct. And, in many cases, the GP dvbel away, or could not or

would not travel to their office, etc. This wasthar complicated by the high level of
tourism, where the visitor's GP was in anotherestat country and GP hoppers, a
term given to people who visit multiple GPs.

In the meantime the clinician would attempt to 8isd the patient and take the
necessary tests to determine the diagnosis and gii¢lse medications being taken.
Statistics were vague, but it was mentioned by ae@sland Health staff member
that there were more than 10,000 serious reporiatiMerse medication incidents
each year in Queensland hospitals, resulting ubatantial number of deaths (figure
unknown).

In a report on patient safety From Learning to éwctlV Fourth Queensland Health
Report on Clinical Incidents: Incidents and SertiEvents in the Queensland Public
Health System reported in 2008/09, for 2007-08hef more than 71,305 thousand
reportable incidents, there were 15,590 ‘harm’deaits, with 318 (2%) resulting in

death or likely permanent harm, 3,313 (21%) resglin temporary harm, and

11,959 (77%) resulting in minimal harm (ABS, 2003).
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Harm
15,590
22%

No Harm
55,715
78%

Figure 6-2 Total incidents (SAC 1, 2 and 3) 2008-09%otal incidents by harm

It was agreed by the stakeholders, that as patteoARC project, tools would be
developed by the ARC team in consultation with tkey stakeholders and
Queensland Health to investigate solutions to addtiee above requirements. Note
that after these initial meetings the electronschdarge letter was scheduled to be
implemented by Queensland Health.

6.3 Identification of Stakeholders and their
Needs
This involved:
Identifying key stakeholder groups and agreeingadnamework to engage
with them; and

Holding workshops with key stakeholder groups teniify and clarify their
needs using “Story boarding”.

6.3.1 Identification of Business Needs and Objectives
In meetings held with key stakeholders, the keyriass needs identified were to:

Minimise unnecessary time spent in hospital by peoper the age of 65;
To make best use of community resources througkrbatordination; and

Demonstrate an e-health coordination solution wiaidtresses the business
needs through improved communication between haspitGeneral
Practitioners and Community aged care providers.

To achieve these business needs / objectiveskéiyestrategies were identified that
could reduce inappropriate and unnecessary admsdio the Hervey Bay and
Maryborough hospitals, and in addition improve theportunity to discharge
suitable patients earlier than may otherwise béeaeld. These were:

Improve the identification of patients presenting EED or in wards for
referral to community care;

Immediately upon the discharge of a patient proddeslectronic discharge
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letter to their GP and community or residentiaiMers;

Automatically notify GPs when one of their patiergsadmitted to hospital,
with a request for current medications;

Improve the coordination of care and informatiomrghy between hospital
based discharge planners and community based prsyiand

Enable referrals to the Aged Care Assessment TA&NAT) to be placed on
a Community Waiting List that can be electronicalcessed by community
providers.

It was agreed by the stakeholders, that as pattteofARC project, tools would be

developed by the ARC team in consultation with tkey stakeholders and

Queensland Health to deliver the above prioritiése role of the Researcher was
defined as “Assisting in the design of the techggleolution and in evaluating the
impact the technology solution would have on thevabstrategies and the overall
service”. The outcomes from the meetings wereibigied by the project manager to
stakeholders.

6.4 Define the Care Models that will be
Evaluated

In order to achieve these outcomes, it was proptsethe ARC project team to
work with the TACCT (Targeted Assessment and Caver@ination Team) and to
provide them with a solution that would:

compliment and integrate with the Electronic DiggegaSummary;

be populated, real-time, with patient data fromhbspital systems;

enable TACCT and other authorized staff to addhéopatient record;

enable TACCT to securely exchange data with extgmuaiders; and

provide the basis for the evaluation of the TACGdgpam.

6.5 Define the Study Design Framework
The study would involve the Researcher:
Working closely with the Project Manager, attendimgeetings with
stakeholders and contributing knowledge and feddlecrequired;

Working closely with the TACCT staff to gain an wnstanding of the work
they do and the issues, time delays and inhibitotseir activities;

Calculating the costs of the current service anentiflying the costs,
outcomes and benefits of the proposed model;

Translating the work flows and communications iatgpecification for the
developer;

Working in an advisory role to the Developer of thACCT solution to
assist in the design of the solution, so that it the needs of the TACCT
staff, other users and other stakeholders;

On the completion of the pilot solution, oversee tisting of the solution;
Upon user acceptance, oversee the implementatithre afolution; and
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Over a 12 month period, evaluate the impacts ostietion on the TACCT
activities and service.

Note: Due to the cancellation of the project, the lappits were not completed.

6.5.1 Identify Limitations

The health service, like any other e-Healthcardesys involves a wide range of

actors and activities, linked together in a compieb of relationships between each
other and with the technologies they use (Hough2003). This highly fragmented

environment, which incorporates a wide range of gem transactions, policies,

privacy issues and funding models, presents a nimaier to the application of

ICT. The following constraints applied to this poi:

Time — The research grant was for the period J&8 20 Dec 2010;

Cost — Costs could not exceed the budget of the 4R6t;

Resources — Availability of community resources avdimited due to
workloads; and

Technology — The technology solution had to comphlith the
comprehensive standards set for enterprise widgisos.

6.5.2 Define Stakeholder Participants

Stakeholder participants were sought from the partnrganisations, including the
Queensland Health; Fraser Coast Health, the WigelBasion of General Practice,
Blue Care and other stakeholder organisations. Th@duding the Targeted

Assessment and Care Coordination Teams (TACCT) #&mel Emergency

Departments from the Hervey Bay and Maryboroughptals, the Wide Bay

Division of GP and representatives from Blue Cd&e, Care and other selected
providers from the Hervey Bay and Maryborough dittr

6.5.2.1 Define Care Recipient Selection and Inclusions / Ekusions

It was agreed during the stakeholder meetingsthigafollowing criteria would be set
for evaluation of participants involved in the tria

Table 6-5 Participant Selection

Inclusions / exclusions | ARC Project

Selection and Qty. Opportunistic purposive selectibup to 50 participants will be
undertaken by the TACCT

Condition People with chronic and acute conditions

Age >65

Speak English Yes

Dementia No
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6.5.3 Define Care Recipient Data to be Collected

Care recipient data collected included demograpleiails and condition history,
including:

Facility, for example, HBH (Codes are used to redihe field size, i.e. HBH
iIs Hervey Bay Hospital) For people at Home the IRgcis defaulted to
“Home” For people in a facility an abbreviationtbe name of the facility is
used (Max 10 characters);

Patient Name — Age (Gender) - UR for example, Hesale Sarah — 68 (F) -
UR00845678 (Name shown as LastName, FirstName);

Area — Bed, for example, ICU - Bed 10, Ward A — BEY For people
receiving care in the community the area is de¢aio the Suburb;

LOS, for example, 2 days;

Triage level, for example, 2;

Primary Diagnosis, for example, Cardiac Arrest;

Assessment Type, for example, Initial, ACAT (Shastlassessment);
Status, for example, Admitted, Referred, Dischayged

Additional Patient information, (Displayed in RHafne) including:
Address and contact details

Patient GP

Patient Carer.

6.5.4 De-ldentification of Stakeholders

Coded protection of identity was used for all statal outputs and information was
only disseminated to approved stakeholders, assedvby the project manager.
Formalise research protocols, confidentiality atidcs requirements.

This included:

Completion of documentation incorporating solutifimctionality outputs,
confidentiality, key performance measures, servieeel standards and
costing and invoicing clauses.

Establishment of an overall management plan with pmoject Steering
Committee that included critical timeframes, ansbrece responsibilities.

Ethics approval by the Redcliffe-Caboolture Hedb#rvice District Ethics
Committee (EC00170) and the University of South@ueensland.

Obtain access to data, financial accounts and atf@mmation relevant to the
project

Data, financial accounts and other informationvale to the project evaluation was
obtained from Queensland Health, the hospitals lwedh system outputs,

observation, semi-structured interviews, focus gsoand surveys. Qualitative data
was primarily obtained from stakeholders, througbrkshops, interviews, surveys
and forums.

Quantitative data for the ARC case study was piilsnabtained from QIld Health.
Refer to Appendix G - Statistical Data Sources
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The original version of the e-Healthcare evaluatramework was initially used for

the ARC study. It was during the CSIRO project tkia initial construct was

renamed to the Cost Benefits Scorecard (CBS) andeet to meet the needs for
evaluating comparative service models. Upon thiange the ARC case was re-
structured to fit in with the revised framework andthods.

Note that the 2 comparative service models welieudated as the current manual
service model and the proposed service technologhled model. In line with the
initial e-Healthcare evaluation methodology, thgeotives of the TACCT service
were agreed in meetings held with key stakeholdershown in Table 6-6.

Table 6-6 Key Objectives

Objectives Details

Improve information flow Improve information floneltween the emergency departments of Heryey
Bay and Maryborough Hospitals, the transition ctaé at Hervey Bay
(‘TACCT), several participating General PractitiseeCommunity
Health staff and Blue Care, the largest aged canddenin the area.

Reduce Unnecessary Reduce Unnecessary Admissions (and possibly pressrgtao ED)
Admissions through early identification of candidates for coomity care and ‘real
time’ sharing of current clinical and social patierformation

In terms of the e-Healthcare construct, these tibgscwere redefined as outcomes,
in order to provide a neutral definition againstieththe new technology solution
could be evaluated.

6.5.5 Defining Outcomes

In further analysis of the stakeholder objectivbg, Outcomes identified that could
be used for evaluating the implementation of anealtticare model were initially
based on the standard Outcomes developed for Hesakhcare framework, with the
descriptions changed to reflect the project, abrmdt in Table 6-7.

For this project, Health Outcomes were replacedh vdbordination to reflect the
focus on care providers instead of care recipients.

Table 6-7 Outcomes

OUTCOME OBJECTIVES

Access Increase access to the service throughetter bdentification of
patients

Participation Enable different providers to conriath the solution and sharing of
information

Coordination Streamline the coordination of patigatsommunity based services

Quality & Safety Ensure that the quality of thevéee is safe and offers choice

Resource Utilisation Improve the effectiveness ofCIOY staff

6.5.6 Defining the Benefits

Measuring the costs and benefits of an e-Healthoareel has its challengers and
the valuation of outcomes, for example, hospitalsdavoided can be difficult to

prove. This is especially true where the occupaoicthe hospital is greater than
95% and patients are being diverted to other faesli
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This was demonstrated by the Advanced Communitye @asociation — Hospital

avoidance project in South Australia (Soar et2007b). In this case, even though
the project demonstrated success in redirectingerat away from hospitals to
community care services, because the hospitaldviedowere over stretched and
there were no reductions in occupied bed numbersdhnvice was discontinued as
savings could not be demonstrated.

Through informal discussions, observations and tise of storyboarding, the
Researcher worked with TACCT staff to:

Map Out the Key Scenarios for TACCT;

Define the processes and policies related to taetification and transfer of
patients suitable for community care as an altereab hospital care; and

Review current system capabilities against stakigrolrequirements to
identify any gaps.

During this process a number of inhibitors werentdeed that impacted on the
service quality, cost effectiveness and outcometh®f TACCT service. Based on
these inhibitors, stakeholder requirements and ayaglysis, a list of benefits was
identified, as outlined in Table 6-8.

Table 6-8 Outcomes Benefits

OUTCOME BENEFITS

Access Increased identification of people presgritnED that may be suitable
for care in the community

Increased identification of people in wards thay/ e suitable for care
in the community

Participation Improveql information sharing betwéles hospitals and community
care services

Coordination Improved coordination of patients toncaunity based services

Quality & Safety Reductions in reportable incidethizt may result in harm to patients

Resource Utilisation Improve effectiveness of TACCT

6.5.7 Identifying Measures

The measures for the TACCT e-Healthcare model werezed from an initial list
generated by the Researcher, based on the e-Hmalthamework and previous
experience, which was then evaluated by the TACGd @pdated as the project
progressed.

To identify measures, each benefit was analyseddéntify how it could be
supported, for example, for the benefit definedlasreased identification of people
presenting to ED that may be suitable for cardhendommunity” one measure was
to identify the number of patients presenting at Bfptriage and age.

In working through this process, the Researcheramastantly frustrated by the lack
of measurable data available from the hospitalesyst~or example, for the above
measure, as well as the triage and age, we alstetvan obtain the primary
diagnosis, co-morbidities, and location from wh#re person had come from, but
this data was either not available, or only avddab notes added inconsistently by
different staff.
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This inability to obtain substantive data causes Researcher to spend substantial
amounts of time manually reviewing patient data hading to settle for less than
adequate data in many cases. Using the above iafamm the initial CBS model
was created and then agreed with the Stakeholdeadved in the Program. It is
important to obtain consensus from Key Stakeholtters

Agree on the Outcomes;

Agree on the Benefits and what is most importantdmpare between the
programs; and

Agree on at least some of the measures that waeildsbd to measure the
impact of the new technology on the program.

6.5.8 Inputs

In line with the CBS methodology, the providerssefvices, supporting technologies
and information services were identified.

6.5.8.1 Health Care Providers

At the time of this study, the TACCT (Targeted Asseent and Care Coordination
Team) was a small unit consisting of 5 staff wogkiout of the Emergency
Departments in the Hervey Bay and Maryborough HatpiTheir primary task of
TACCT was to identify patients arriving at ED, apatients in wards that may be
better suited to receiving care in the communitheathan in an acute care setting,
and to then coordinate the discharge of those miafieensuring that adequate
supports were in place to reduce the risk of reiasion.

6.5.8.2 Supporting Technologies

Nexus Online, the industry partner has developethi@grated care solution, called
Nexus eCare™, that enables information from digpasystems to be securely
shared between multi-disciplinary health care teadexus eCare™ is an ASP. Net
web application with an MSSQL backbone which hasnbamplemented in both
Australia and New Zealand health care settingsalt the project team'’s intention to
use this solution as a starting base and then lwiltie required functionality to
achieve the agreed outcomes.

At the heart of proposed solution was a consumetricesShared Care Record (SCR)
that could seamlessly and securely link to diseapadvider systems and devices, to
create a virtual electronic health record (EHR)likénan EHR, where information
for a consumer is aggregated, the design incorp®rathub and spoke architecture
that connects multiple provider databases togesiailar to a network.
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Figure 6-3 Electronic Community of Care

As illustrated in Figure 6-3 a hospital based indégd care solution was developed
that incorporated the tools necessary to achieeediicomes agreed with key
stakeholders. For the purposes of this projectdbiation, was called TACCT-ICT
(Targeted Assessment and Care Coordination Teategrated Care Solution).

The TACCT-ICT:

Was based on the Nexus eCare™ - Hospital Refarfactedeveloped for the
Royal Adelaide Hospital Transitional Care Team;

Incorporated the systems, functions, assessmentm@tedures currently
being utilised by TACCT;

Was hosted on a server in the Hervey Bay Hospdtd dentre. The server
was provided by the project, in line with specifioas proposed by the
Hervey Bay ICT Officer, and supported by Nexus @alia VPN access;

Was populated with patient information obtained #&ate. The data
obtained, at least initially, mirrored that of thlectronic discharge summary;

Used advanced algorithms to provide TACCT withslisind alerts of
potential patients, for example, frequent flyerattimay be suitable for
alternative to hospital care;

Enabled additional information to be added to th&emt record, including
assessments, personal history, social informatioihcare plans;

Had the ability to electronically send patient datjuests for services and
messages to external providers, for example, HA@Gdd community care
providers;
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Had the ability to electronically receive patiemftormation, service outcomes
and messages from outside sources, for example, GPs

Provided comprehensive audit trails of user accelsda changes and
transfers;

Provided extensive reporting and analysis capgbilit

Provided an admissions notification tool that sezhall admissions to either
the Hervey Bay or Maryborough hospitals and wherssible identified the
patient's GP and automatically sent them a notificemessage of admission
and request for current medications;

Provided a coordination tool that assisted TACCaffsto electronically
coordinate community and transitional services \gitbividers. This tool was
pre-populated with patient information, including edications and
observations; and

Provided a Community Waiting List tool that enabkddctronic referrals to
the Aged Care Assessment Team (ACAT), who could,thfter assessment,
walit list the patients with community based provade

6.5.8.3 Information Services

The information services, maintained by Nexus, uded a Shared Care Record
(SCR) that maintained all data on individuals adttethe database. Information on
individuals could be accessed by registered prosjdéased on their access
permissions. Figure 6-4 ARC - Technology Infrasimue, shows the flows of
information from the Hospital Based Corporate infation System (HBCIS) and
the Emergency Department Information System (EDtBjough eGate (the
Queensland Health electronic gateway) to the eCareydpital database, through
the firewall to an externally hosted coordinatierver to the shared care record.
From the shared care record, GPs and Providersowmaie access to patient data
via a secure internet connection.

Provider

eCare Coordnation eCare Shared Care Record

Figure 6-4 ARC - Technology Infrastructure

6.5.9 Outputs

The initial analysis of the activities undertakgntbe TACCT staff was mapped out
by the Researcher with the staff. The Researclegr shadowed the TACCT staff as
they performed their tasks across several daysito @ hands’ on understanding of
the activities and issues involved.
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Through informal discussions, observations and tise of storyboarding, the
Researcher worked with TACCT staff to:
Map out the key processes for TACCT;

Define the, processes and policies related todeetification and transfer of
patients suitable for community care as an altereab hospital care; and

Review current system capabilities against stakigrolrequirements to
identify any gaps.

Table 6-9 Process Outlined

Process Description

Monitor patient admissions, updates| Manually identify patient admissions, updates aisdlthrges
and discharges

Track patients Track patients admitted who mayuiglsle for transfer to
community care as an alternative to hospital care.

Patients are filtered, based on age, triage, athnis$istory and
other indicators as determined between TACCT, dhnig, and
other key stakeholders.

Maintain patient details Record and review additigradient details, including referral
details, patient demographics, personal, medicalsacial
information, assessments, care plans, car teaenyerttions,
notes, documents and images

Assess patient’s suitability for home | Assess a patients potential to be transferred noehzare as an
care alternative to hospital care

Coordinate home based care Coordinate home basefbcaagients to be delivered by a
combination of internal (TACCT) resources, and anoounity
based providers. The coordination process contiafies
discharge until the requested services have beaepleted for the
patient.

Report on and analyse activities and Report on activities and provide statistical analysi
outcomes

For full details of the processes defined, referAfipendix F - ARC — Business
Processes

The following expands on the key activities undegtaby TACCT staff.

6.5.1(Patient Identification

The TACCT staff continuously monitored the Emergedepartment (ED) of the
Hervey Bay hospital in an attempt to identify pdt@incandidates for community
care.

6.5.10.1 Manual Process

The manual process involved walking around the &fecking the white board and
chatting with clinicians on the ED floor to ask abgotential patients. The TACCT
staff also received referrals from clinicians, lhis was more on an ad hoc basis,
depending on the clinicians on duty. TACCT staffioatcanned through the hospital
computer system, seeking out information on padient
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6.5.10.2 Technology Enabled Process

The e-Healthcare solution being implemented prayi&CCT with a consolidated
patient list from both the Hervey Bay and Marybabuhospitals and flagged
potential candidates for community care, using taoselgorithms, based on age,
triage, sex, prior admissions data and length @y.sthis was the same process as
had been implemented at the Royal Adelaide Hos{®aH) two years earlier.

6.5.11Assessments

The coordinator had the option of visiting the eatito personally assess their
eligibility for Community care and gather additibiaformation for the referral
process, i.e. carer details, where services woeldrbvided, OH&S issues and other
relevant information. During the assessment phB8ECT would identify persons
that require additional care services to betteisais®em to remain in their home and
potentially reduce the number of hospital visits.

6.5.11.1 Manual Process

All information was gathered on paper, which whasnt entered into the TACCT
access database.

6.5.11.2 Technology Enabled Process

The e-Healthcare solution being implemented enalded assessment to be
completed on a laptop. The assessment module imi@gal a Home Care Indicator
to assist clinical staff in determining whether atipnt was eligible for hospital
alternatives and which services were available.

6.5.12Care Planning

Subject to assessment, where the TACCT staff, dersil a patient as suitable for
transfer to community care, they created a care pligh any relevant patient and
medical conditions, current medications and othfarmation relevant to the patient.

6.5.12.1 Manual Process

Information on the patient was manually obtainexhfrthe hospital computer system
and entered into a pre-formatted spread-sheeteere observed to be many gaps,
as the data in the hospital system was not current.

6.5.12.2 Technology Enabled Process

The e-Healthcare solution being implemented creatpre-populated care plan with
any relevant patient and medical conditions, cdrremedications and other
information obtained from the hospital system. TH&CCT staff could add too,
delete from or otherwise alter the details contaimethe care plan and then to select
the service (s) required for the patient whichadded to the care plan. If the patient
had received a previous service, this data wasnmaattoally added to the existing
patient record.
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6.5.13ervice Coordination

Upon a patient being accepted for community carethe majority of cases, the
TACCT staff set about organising community servit@ensure the patient could
safely return home, with supports in place to agkiem, or for the transfer to a
residential care facility, where they could be tal@re of, either on a respite or
permanent basis.

6.5.13.1 Manual Process

The coordination of care involved contacting, pradwntly by phone, different

community care agencies, for example, Blue Carartange supports, as well as
family or personal carers, and also the Aged Casessment Team (ACAT) if the
TACCT staff believe that the patient required pemerda residential placement.
Observations of this process showed that it oftek tseveral hours and multiple
phone calls to coordinate services for one persoane instance it took eight hours
to coordinate residential care for a patient.

6.5.13.2 Technology Enabled Process

The e-Healthcare solution being implemented enapéggents to be placed onto a
Community Care Access Portal (CCAP) that coulddmessed by external providers
who can provide HACC, CACP or EACH packages, ACKRrers Australia and
other agencies. When a person was placed on thePCr@fevant providers could be
automatically notified by encrypted email or SM$ieTe-Healthcare solution being
implemented also provided a list of service proksdeith the most suitable service
provider (s) selected for each service.

6.5.14Service Tracking

The TACCT staff had the responsibility of following on patients returned into the
community, to ensure that the care organised waatad correctly and that the risks
of a return to hospital were minimised.

6.5.14.1 Manual Process

Each patient was followed up by a phone call anohanany cases where a patient
had returned to their home, a visit to the persboise.

6.5.14.2 Technology Enabled Process

The e-Healthcare solution being implemented praVvideservice tracking form that
displayed all active services that had not beenpteted, with timestamps for each
event in the life of the referral, including redegs referral, contact with patient and
services provided.

6.5.1%roviders Portal

The e-Healthcare solution being implemented praVvide Provider’'s portal, that
enabled providers to access information, receivdificetions of events,

communicate with other members of a care team acelsa referrals on the waiting
list.
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Waiting List Referral — This places the referral @Community Waiting List, for
example, An ACAT waiting list, or a RCF waitingtlig*atients placed on a waiting
list can only be viewed by those organisations,users that have appropriate
permissions to view the patient.

Where selected, and if details are available, tReisGnotified of the referral, either
by electronic data transfer, or email, dependingtlom system used within the
practice.

6.5.18Reporting
Each month TACCT provided a report on their agegit

6.5.16.1 Manual Process

This was manually generated from the sheets ofrpajgeess database and spread-
sheets

6.5.16.2 Technology Enabled Process

The e-Healthcare solution being implemented praVide comprehensive set of
reports, based on the information obtained fromhbspital systems and the daily
activities of the TACCT staff.

When a patient is assessed by TACCT as being seiifiabtransfer to home care, as
an alternative to hospital admission, the episadassigned to TACCT. After the
patient is discharged from hospital to home caee dhisode continues until it is
closed by TACCT.

Note: There are multiple time components (LOS) thaist be considered for
reporting and analysis purposes:
The total hospital component - based on visit/admd discharge time;
The ED component - based on visit/admit and asdigates;
The In-Patient component - based on assigned actatige dates;
The community component - based on discharge amghleted dates; and
The TACCT component - based on the assigned angeteah dates.

6.6  Costs Analysis

Direct and indirect costs related to the TACCT smrwvere calculated for the
existing manual service and the technology enafdddealthcare) service. Costing
data for the Hervey Bay and Maryborough hospitass wbtained from the Qld
Health ARC project manager. The data collectechdidinclude accommodation and
IT infrastructure costs or overheads.

6.6.1 Identify Activities

Through a consultative approach, TACCT staff memlveere asked to define the
core activities involved in the program, commenanith the identification process,
through to the coordination and reporting. Thendligerences for each model, the
manual service and the technology enabled service wentified.
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Table 6-10 Core Activities Involved in Delivering he TACCT Service
Activities
Monitor patient admissions, updates and discharges
Identify potential Patients for home care
Track patients through the hospital system
Assess patients suitability
Coordinate care services
Correspond with Patients GP
Create / Maintain Care Plans

Complete admin tasks

In addition to the above activities, the e-Healtecenodel included the activity,
“Provide technology service”.

6.6.2 Trace Personnel Costs to Activities

TACCT staff members were traced to activities basedhe estimated amount of
time they spent performing each activity. Througgueded process, TACCT staff
members were asked to estimate the amount of fraet performing the activities
specified. This process enabled the # FTE to baulzed for each activity. During
this process, some additional activities were ifiedt and added to the model.
Table 6-11 outlines how time was traced to eacthefdifferent activities over one
month. It was considered that a one month evaloatiould provide a reasonably
accurate analysis, as the activities each day wesgonably similar, with a report
provided at the end of each month.

Table 6-11 Allocation of Personnel to Activities

Resource Activity % Time # FTE Hrs per Month
Monltor patient admissions, updates and 15 3 675
discharges
Identify potential Patients for home care 15 3 567.
Track patients through the hospital system 5 3 522.
Assess patients suitability 5 3 225
Coordinate care services 25 3 112.5
Corrgspond with Patients GP and other 5 3 295
providers
Create / Maintain Care Plans 5 3 225
Complete admin tasks 25 3 1125
TOTALS 100 3 450

6.6.2.1 Assumptions:

The above calculations ignore holidays when theeeoaly 2 FTE staff on as the
staff are still being paid. The above allocationgrev made prior to the
implementation of the TACCT ICT.
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6.6.3 Calculate Staff Costs

Other resource costs were not considered in costingel as the area occupied by
the staff and travel would remain unchanged fohlsarvice models. The resource
costs were calculated for each activity based @nativised hourly rate of $75,

including all overheads, as advised by the TACChaggr.

NOTE: No other corporate costs were allocatedakern into account.

Table 6-12 - Calculate Staff Costs

Resource Activity Hrs per Month Hourly Rate $ Value
Monltpr patient admissions, updat °%7 5 75 $5,062.5
and discharges
Identify potential Patients for home 675 75 $5,062.5
care
Track patients through the hospital 25 75 $1.687.5
system
Assess patients suitability 225 75 $1,687.5
Coordinate care services 112.5 75 $8,437.5
Correspoqd with Patients GP and 25 75 $1.687.5
other providers
Create / Maintain Care Plans 225 75 $1,687.5
Complete admin tasks 1125 75 $8,437.5
TOTALS 450 75 $33,750

6.6.4 Calculate Other Resource Costs

Other resource costs were not considered in costiodel as the area occupied by

the staff and travel would remain unchanged fohlsarvice models.

6.7

Calculate Technology Costs
Table 6-13outlines the TACCT technology costs arethad of estimation.

Table 6-13 Estimated Technology Costs

Technology Item Value Apportionment Monthly Cost

Software as a service $36,000 12 Months $3,000

QH Connectivity $12,000 12 Months $1,000

Portal and database maintenance $12,000 12 Months 1,006

Training $6,000 12 Months $500

TOTAL $5,500
6.7.1.1 Assumptions

PC and laptop equipment will be supplied by thepitak

There would not be any costs in relation to GPgs&lag the service.

The solution, hosting and support will be provideda software as a service
by the technology partner.
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6.7.2 Summarise Costs

Costs common for both models of care were appationased on the estimated
consumption by each model. Costs directly relatednte model, were traced to that

model, as provided in Table 6-14.

Table 6-14 Summary of Costs

Cost Elements Manual e-Healthcare
Monitor patient admissions, updates and discharges $5,063 $5,063
Identify potential Patients for home care $5,063 5,063
Track patients through the hospital system $1,688 $1,688
Assess patients suitability $1,688 $1,688
Coordinate care services $8,438 $8,438
Correspond with Patients GP $1,688 $1,688
Create / Maintain Care Plans $1,688 $1,688
Complete admin tasks $8,438 $8,438
Technology Costs $5,500
TOTAL $33,750 $39,250

What can be clearly seen is that, excluding thertelogy cost, there were no other
cost differences in the total costs of activityvibe¢n the manual and technology
enabled service, as in discussions with the TACGhamger, she identified that no
matter what system was being used the staff numvbeutd remain the same and all
of the activities would remain the same, but peshjapt alter slightly.

It was anticipated that the number of patients tified and coordinated to
community care would increase as a result of tineéceand so the cost per patient
would reduce substantially.

6.8  Development of the Technology Platform

The technology platform provided by the partner XM& was upgraded and
enhanced to ensure that it met required Queensfmadth security standards and
incorporated the necessary functionality requiceérisure that the objectives of the
project could be met. This was achieved througbrandl development and delivery
approach that utilised the IBM® Tivoli® Unified Rress (ITUP), which
incorporates the ISO 27000 series of standards, Csses methodology, Agile
Software Development Process and Prototyping.

The role of the Researcher was to contribute hils sknd knowledge of the TACCT
service to assist in the design of the solutionitesting.

6.8.1 Development / Upgrade Process
The development / upgrade process is includeddlfmning 5 steps:
This involved:

Completion of documentation incorporating solutifmctionality outputs,
confidentiality, key performance measures, servieeel standards and
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costing and invoicing clauses; and

Establishment of an overall management plan with pmoject Steering
Committee that included critical timeframes, ansbrece responsibilities.

6.8.2 Identification of Stakeholder Needs- Technology

This involved:
Identifying key stakeholder groups and agreeingadnamework to engage
with them;

Holding workshops with key stakeholder groups teniify and clarify their
needs using “Use Case” scenarios; and

Developing a detailed functional specification thatorporated stakeholder
needs and their deployment priorities.

6.8.3 ldentify Gaps

This involved:

A review of current system capabilities againskakelder requirements to
identify any gaps.

6.8.4 Development Plan and Specification

This involved:

Developing a project development plan and spetifinagplan based on the
stakeholder requirements and gap analysis thatesh#tie core functions of
the technology Platform to be developed in a stagedess.

This plan was subsequently changed due to the Bssiand Technical requirements
of Queensland Health. NOTE: Due to confidentialthauses, the information
exchanged with Queensland Health cannot be included

6.8.5 System Testing and Acceptance

As components of project technology Platform wagrvgraded, each component was
subsequently tested by the project staff and RekearThis included:

Setup core organisation structures;

Setup of user roles and views;

Setup of community elements;

Setup of data libraries and documents;

Setup of pages and lists;

Setup of services and assessments; and

Setup of communications and protocols
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6.9  Security Testing

As per the Queensland Health Information securilic, the solution was fully
tested, firstly in-house and was due to be tesyed third party consultant, to ensure
that it complies with all Queensland Health staddawhen the project came to a
conclusion.

6.10 Calculating the Benefits

The benefits defined for this project were basedhengap analysis and inhibitors
identified in the first part of the study.

6.10.1Benefits Model
$ ( - ( <

Collecting measures / indicators;
Calculating changes in QALYs; and
Calculating the $ Value of benefits.

This section was not completed due to the suspermsithe project.

6.11 Project Evaluation

In conjunction with the development and implemeatatof the Nexus eCare™
solution an evaluation framework was also beingettgped in conjunction with a
CSIRO initiated project titled CAP (Care Assessnfélatform), which was focused
on evaluating the costs and benefits of home bearliac rehabilitation.

This framework was reapplied to the ARC projectrioand create at least some
overlap that could be used to validate the conttruc

6.12 Project Challenges

The technical challenges of creating a SCR th&slidisparate data from multiple
sources together, combined with secure messagmgensonalised interfaces, were
complex and challenging, and resulted in a sigaificdelay in implementation.

The greatest challenge in implementing the projechnology developed by the
project for the Fraser Coast was in meeting thailéet security and privacy policies
and procedures, which are inherently embeddedatthheare.

6.13 Barriers to Implementation

The project delivered a robust technology that ddatilitate the secure exchange of
patient information between hospitals and commutigsed providers. The e-
Healthcare solution promised to deliver significamiprovements to the existing
service model, including care coordination, codicieincies, patient outcomes,
quality & safety, participation and access to comityubased services.

The next step was for Queensland Health to appmititird Party ICT security
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specialist, to ensure the safety, security and tfonality of the system and to
implement it, as proposed. The technical challemg@®plementing an e-Healthcare
solution that links disparate data from multipleus®s together, combined with
secure messaging and personalised interfaces, aoenplex and challenging, and
resulted in a significant delay in implementationhe greatest challenge in
implementing the project technology developed kg phoject for the Fraser Coast
was in meeting the detailed security and privachci@s and procedures, which are
inherently embedded in health care.

6.13.1Data Security

Security is considered the most important issuangatche implementation of
electronic integrated health systems. Paul et 200%) points out the following
threats: a sniffer, software like a phone tap, rnowainetwork traffic to intercept;
unauthorised Internet users and unauthorised ettnasers intrude the network; and
spoofing can take place (i.e. someone pretends@unase).

The project acknowledged that data security wasrpaunt and the development
team had taken all known steps to ensure that tecipating patient’s information
could not be compromised in any way. Encrypted tedacc data, that can be
tracked, controlled and audited is arguably moceisethan sending faxes, emails or
making phone call. Data security standards werdemented for this project in
accordance with both the Queensland Health Infaoma®Security Standards and
also the International Organization for Standaritze/ ISO/IEC 27002:2005.

The Queensland Health Information Security Starglardorporate a comprehensive
set of policies and procedures that must be met fwia solution being adopted into
the Queensland Health environment.

ISO 27002 is an information security standard @hidd by the (ISO), that provides
best practice recommendations on information sgcoranagement for use by those
who are responsible for initiating, implementingnoaintaining Information Security
Management Systems (ISMS).

Note that there is a considerable overlap betwieenvwo sets of standards, to ensure
best practice for information security managemeiat @ safeguard the security and
privacy of health data.

6.13.2Who Will Have Access To What Information?’

The SCR, which enables information from multipléadsets to be linked together,
has the potential to enable providers to accessnrdtion that is not required by
them in delivering their services to the participdro ensure that providers only see
information that is relevant to their needs, praced that match the access rights of
providers with the services required have been rpamated. Nexus has also
implemented policies in line with The National Edltb Transition Authority
(NEHTA)’s Individual Electronic Health Record (IEHRrivacy Blueprint and more
recently the Personally Controlled Electronic HeaRecord (PCEHR) protocols
(National E-Health Transition Authority (NEHTA), @8).

For this project to move to the next phase, theseidss needed to be overcome,
which involved the participation, cooperation andport of all stakeholders

including Queensland Health, the Fraser Coast he@&lgion, the Wide Bay of

General Practitioners and community providers.
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6.13.3ustodianship of Patient Clinical Data

A major challenge was enabling access to patienical data across the sectors of
care and consequently across the Queensland Hsealthre firewall; whilst
complying with Queensland Health policies, standaadd processes to ensure the
protection of patient information.

In meetings between the project representative @ueensland Health, the

configuration of the SCR was discussed and who avbel responsible for the data.

In the initial design of the solution, it was intksd by the Nexus representative that
the SCR would be held external to Queensland Hesdtlihat it could be accessed
by both Queensland Health staff and external pergidfor example, the patient’s

GP.

This posed a critical issue for Queensland Heahhb stated that as the custodians of
the patient record they would be responsible fer #CR and therefore it must be
maintained by Queensland Health. In a meeting batwbe project representative
and Queensland Health including, Peter Lloyd, regmeatives of Information
Division and Research, it was agreed that the semd databases for the solution
would all be contained within the Queensland Heéiltbwall and that any data
transfers would only be provided on an authorisesld) by Queensland Health.

The project representative clearly indicated that posed a significant challenge for
enabling external providers to access the SCR amadwvmake it impractical for
participating consumers to access their informatiosa a secure web portal.
Queensland Health has stated that they are wotkingrds enabling GPs and other
registered providers to access information fromhiwitthe Queensland Health
firewall. It is hoped that this would overcome tieariers to exchanging data through
the firewall.
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CHAPTER 7 - CASE STUDY 3 — CAP2

The third study undertaken by the Researcher w&SHRO Australia e-Health
Research Centre randomised controlled trial, calédd2. As this study ran for
longer than the other 2 studies, it contributedssauttially to the redefinition of the
e-Healthcare CBS framework, and it was the study the CBS methodology was
ultimately finalised.

STAGE 1 STAGE 2 STAGE 3
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Figure 7-1 Stage 2 - Case Study 3

The aim of CAP2 was to demonstrate the effectivenes home based care
combined with ICT intervention for people sufferifgpm cardiac disease, as
compared to traditional processes (Sarela et @D9&). A randomised controlled
clinical trial was conducted that focused on firgdievidence on using Information
Technology, specifically Tele-Health systems, t@mprt alternative care models
within outpatient cardiac rehabilitation prograni$is proposal extends the work
and utilises the knowledge derived from the clihicals undergone in North Lakes
during 2007.

The trial incorporated the randomised selectiot2{f cardiac rehabilitation patients
from the Prince Charles, Caboolture and Redclifbspitals, to evaluate if their
technology enabled home based care model (CAP2)kast effective and a viable
alternative for cardiac rehabilitation. The CAPRltinvolved the delivery of a six

week program for a total of 120 patients, with @ignts receiving a traditional gym
based program (Program A) and 60 patients receitviagechnology enabled home
based program (Program B). Randomization was choug through permuted block
randomization to ensure a balance in the patidiatsaded to each group.
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7.1  Technology Enabled, Home Based, Cardiac
Rehabilitation - Measuring The Benefits!

7.1.1 Project Overview

This study explored the costs and benefits of CARR the potential for a rollout of
the platform across Queensland Australia. The CARJject arose through an
enquiry from CSIRO, seeking the input of a PhD etid whose research
incorporated the evaluation of the costs and benefi technology enabled care
models. A mixed methods approach was used to peayiclitative and quantitative
data from observation, semi-structured interviefegus groups, surveys, system
outputs and statistical reports.

Cardiac rehabilitation (CR) programs are compreiventife-style programs that
have been found to be effective in reducing theunrence of a cardiac event.
Globally current programs have significantly loweéés of uptake 16-20% in OECD
countries (Thomas, 2007). Reasons cited includeléeels of service provision and
lack of referrals by providers (Scott et al., 2008hd poor uptake by Patients
including physical barriers, such as lack of tramgpor financial cost, and personal
barriers, such as embarrassment about participairamisunderstanding the reasons
for onset of CHD or the purpose of CR (Neubecklet2®12). In discussions with
Stakeholders, it was suggested that a range ddrdiff models for rehabilitation
programs should be available for the Patients, raaog to their own preferences and
needs to overcome some of the underlying barri@shnology enabled care models
could provide a viable alternative to centre-bgs@gdirams for cardiac rehabilitation,
potentially increasing participation and qualitylité and reducing service costs and
secondary events.
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Figure 7-2 CAP2 Model

CSIRO’s E-Health Research Centre (EHRC), in collatbon with (Finland) and
Nokia have developed a technology enabled homedbaaediac rehabilitation
model, which seamlessly integrates mobile phone latetnet based technologies
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and software in program delivery and patient empovweat. AEHRC hypothesize
that the developed model offers a cost-efficienst@nable, and effective alternative
to overcome the limitations and barriers that exigtaditional cardiac rehabilitation
programs, including facility provision and accedsayel time, time away from work,
and patient commitment to the program. AEHRC’'s nhodalled CAP (Care
Assessment Platform), aims to overcome some ofethesmriers by providing
Patients with an alternative technology enabled éndrased cardiac rehabilitation
program.

CAP is a novel model for a home-based cardiac ibtassion program, which
efficiently uses personal health technologies (it@ophone, Internet technologies,
sensors, monitoring devices, and software) in p@ogrdelivery and patient
empowerment (Sarela et al.,, 2009a). It was hypaedsthat the developed care
model offers a cost-efficient, sustainable, anéaive alternative to overcome the
limitations and barriers that exist in traditioakdiac rehabilitation programs.

The personal health system market is rapidly depretpbut the market place is still
immature. Lack of existing business models and téchiunderstanding of the
associated costs and stakeholder requirementsasetfie complexity and risks of
creating and especially employing new and alteveatnodels of care in large scale.
These factors may create a significant barrientroduction and long-term uptake of
novel care models that may require completely negamzational structures,

technology infrastructure, or just new ways of wogk

7.1.2 Definitions, Terminology, Actors and References

Table 7-1 Definitions, Acronyms and Abbreviations

Acronym Description

CSIRO The Commonwealth Scientific and Industrial Rede@rganisation (CSIRO) is
Australia's national science agency

KPI Key performance Indicator used to measure #refit of the service

Data Type The type of data collected, for examPkecost or (benefit), #, %, Rating

Source Where has the data come from, for examydéem output, or research

Result Total KPI value achieved

Benchmark The KPI value against which the Resultbeanompared

Rating % Result / Benchmark as a %

Table 7-2 Terminology

Terminology Definition

CAP Care Assessment Platform

Myocardial Infarction A heart attack occurs wheada flow to a part of your heart is blocked fooag
enough time that part of the heart muscle is dachagelies

CR Cardiac Rehabilitation

WD Wellness Diary

Wellness Web Portal Portal through which Participaould access and update their activities anerpth

information
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Table 7-3 Actors

Actor Description

Providers Caboolture, Redcliffe and Chermside hospithkalth centres

Participants
CSIRO (EHRC)

People referred to the service afigirly a myocardial infarction

The Commonwealth Scientific and IndusRieéearch Organisation (CSIRO) E
Health Research Centre

7.1.3 Project Establishment

At the time that the researcher joined the CAPJegptowas already established,
ethics approval had already been obtained andirstechndidates were enrolled in
the trial. The Researcher was engaged to undesadkest-Benefits Analysis of the
CAP2 model. Stakeholders included staff from thed@@ Rehabilitation teams at
the Caboolture, Redcliffe and Prince Charles hakpitGPs enrolled in the CSIRO
trial and selected community providers.

Table 7-4 Stakeholder Groups

Stakeholder Group

CSIRO Project

Care Recipients

Cardiac rehabilitation patients, estifled and assessed by the participating
hospital clinicians

Government QLD Health corporate including: PoliegddCT
Redcliffe-Caboolture Health Service District
The Prince Charles Hospital Health Service District
Hospitals Prince Charles Hospital, Chermside

Caboolture Hospital, Caboolture
Redcliffe Hospital

Clinicians / Nursing /
Allied Health Staff

Clinicians / Nursing / Allied Health Staff involved the cardiac rehabilitation
programs

CSIRO

Providers of the technology and project managém

Allied Health
Professionals

None currently specified

Other stakeholders

CSIRO - E-Health Research CenttB in collaboration with (Finland) and
Nokia
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7.1.4 ldentification of Project Key Obijective (s)

The key objective of the Researcher’s study wasseduate the costs and benefits of
an innovative home based technology enabled camdibabilitation care model,
known as the Care Assessment Platform2 (CAP2) IGat al.,, 2009a) and
determine if it is a cost-efficient, effective amthble alternative for traditional
centre-based cardiac rehabilitation care model.

NOTE: As the project had already commenced prioth® appointment of the
Researcher, the Researcher had limited opporttoityrovide input on the initial
selection of key objectives for the project.

7.1.5 CAP2 Study Design Framework

The CAP study was an un-blinded, randomised cdattdlrial (RCT), involving
cardiac rehabilitation patients enrolled from Pniyn& Community Health Services
of Metro North Health Service District of Queengldtealth, Australia from 2009 to
2011. Referrals for clients, who indicated intentio participate in rehabilitation,
were screened by a project officer (PO) to deteengixclusion criteria for the trial.
Clients who were deemed appropriate for and indetatterest in the trial were seen
face-to face by the PO for the purpose of obtaimgsent and for randomisation.

Patients post myocardial infarction (heart attaek)p were cleared to participate in
cardiac rehabilitation (CR), were eligible. Thes#&ecia were decided to avoid
individuals with only a minimal need for cardiachabilitation. Subjects were
excluded if they had high medical care needs (ir@able to participate in self-
management program), no experience with mobile @hasage because the
intervention was mobile phoned supported), inabild operate mobile phone for
purposes of trial (for example, vision or hearingpairment, cognitive impairment,
poor dexterity) or current involvement in, or comséo participate in, any other
medical trial involving clinical interventions.

The protocol was approved by Redcliffe-Cabooltuthids Committee, Northside
Health Service District and was registered in thestfalian New Zealand Clinical
Trials Registry (ANZCTR) with number ACTRN126090@1224. The study was
supported by the management of the Primary & Conityufealth Services of
Metro North Health Service District of Queenslandalih and the Australian e-
Health Research Centre.

From 861 referrals, 843 participants were assegwedligibility, from which 120
participants consented to participating in thel tfeverage age 55.6 +10 and 83%
male). The study population ultimately consistedL20 individuals, of whom 100
were male, with 60 participants allocated to eady@mm. There were no significant
differences in age, gender or cardiac event fatigipants allocated to the home and
centre-based.

Participants allocated to the home-based groupy®i) did not attend gym classes,
and instead received a Nokia Mobile phone with YWk Diary and a Wellness
Web Portal, daily SMS and mentoring. Participamsoked to the centre-based
group (Group 2) received the traditional 6 weekpita$ based Outpatient Cardiac
Rehabilitation services, including Gym sessions.

Figure 7-3 Process flow of participants throughhepoogram shows the flow of
patients through both programs
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7.1.6 Group 1 - CAP Model

Each patient was assigned a dedicated mentor aatved regular telephone support
and counselling via weekly phone/video calls frdre tmentor. They also received
daily supportive text messaging including educatiorotivation and reminders,

integrated video and audio files on their mobil@mpd, including relaxation scripts

and educational information. The CAP CR progranmucitme was developed

according to the National Heart Foundation of Aalsdr to address all the

components of a comprehensive cardiac rehabilitapocogram (National Heart

Foundation of Australia, 2004). The mentors acakfise patient’s recent data which
were daily synchronised to a Wellness Diary pomaior to phone consultation, to

facilitate and personalise feedback. The mentarudised the patient’s progress in
comparison to set goals and assisted in settinggoalg on exercise and behavioural
modifications for the following week. The mentoripdpase of the rehabilitation

program ended after 6 weeks with a post-assessmeating at the community

centre.

All patients received a “My heart, my life” booklpublished by Australian Heart
Association which included information on benefdk regular exercise, activity
recommendations, nutrition and mental wellbeing.

7.1.7 Group 2 - Traditional Program

The traditional care group received traditional $gh&® community outpatient
rehabilitation care comprising of individual asseest, low or moderate intensity
physical activity in a supervised group program addcation, discussion and face
to face counselling sessions at the community eeiiine centre programs varied in
length with an objective of 2-3 times weekly ovesig/eight week period. Patients
were booked into a baseline assessment for inv@wénn the education and
exercise sessions as appointments became avawdhilee end of the CR program a
post-assessment meeting was booked at the cerdteni8 in the traditional
program also received a “My heart, my life” booklet

7.1.8 Data Collection / Sampling

Data for the Cost-Benefits study was obtained figmmernment agencies, system
outputs, observation, semi-structured interviewscu$ groups and surveys.
Qualitative data was primarily obtained from staiders, through workshops,
interviews, surveys and forums. Quantitative datatiie case study was primarily
obtained from CSIRO and the Project Manager. Refehppendix G - Statistical
Data Sources and system outputs.

7.1.9 Research Protocols, Confidentiality and Ethics Reqtements

These were completed prior to the Researcher githia study. The Researcher was
asked to sign a contract that set out the rulengagement.

7.1.10Care Recipient Selection and Inclusions / Exclusi@n

Participants were sought from the partner orgamisst including CSIRO,
Queensland Health; Caboolture, Redcliffe and Chielensospitals / health centres,
as per Table 7-5. This involves generating a randomber to select the block.
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Varying block sizes of 4, 6, and 8 were used. Randamber generation was done
through:http://www.random.org/integers/?mode=advanced

Table 7-5 Participant Selection

Inclusions / exclusions Details

Selection and Qty. Randomised selection of 120 aandihabilitation patients from the
Prince Charles and Caboolture Hospitals

Condition Cardiac rehabilitation patients
Age No age limit

Speak English No restriction

Dementia No

7.1.11Care Recipient Data Collected

Care recipient data collected included demograpleiails and condition history,
assessments, statistical data and surveys. A m@ingsesessments and surveys were
conducted for each patient. Refer to Appendix H ardiac Rehabilitation
Assessment

Coded protection of identity was used for all statal outputs and information was
only disseminated to approved stakeholders, asad\iy the project manager.

7.2 CAP2 — Cost Benefits Evaluation

As discussed previously it can be a given, thatyeliealth care service provided, no
matter where it is provided or what is providedsigject to cost constraints. The
provision of cardiac rehabilitation is no differemtith the demand for services far
outstripping the supply. In Queensland it has bestmated that less than 20% of
patients recovering from a myocardial infarctioedtt attack) complete an approved
rehabilitation program. This study utilised the £Bamework and methodologies
to compare the costs and benefits of the Care Assad Platform (CAP2) with the
traditional centre-based cardiac rehabilitatioreaaodel. The results obtained from
the study have been used to determine if the CARZemis a cost-efficient,
effective and viable alternative for CR.

7.3 Cost Benefits Evaluation Framework

It was during the CSIRO project that the originaBS framework evolved
substantially from the initial framework and wasaemed to the Cost Benefits
Scorecard (CBS) framework. This resulted in theginal CSIRO study being
repackaged to fit with the revised framework.

As noted earlier the results of the CAP2 study werstructured to fit in with the
revised evaluation model. Subsequently, the metbggo for collecting and
displaying data also evolved, and as a result theere differences in the way data
was captured and displayed in the model for théemiht case studies. The most
noticeable change was in the Benefits dimensiornth, the inclusion of the impacts
dimension and the Scorecard dimension to distilguisis framework as a
comparative framework that could be used to comgiandar service models.
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7.3.1 Populating the CBS

Following the CBS framework and methodology eactlihef eight dimensions for
both service models were defined, commencing witkc@mes, Outputs and Inputs,
as follows.

NOTE: As the primary purpose of this evaluationu®ed on comparing the Costs
and Benefits between two alternative care modeés guality aspects of the service
have not featured strongly in this study.

7.4 Input Dimensions

The three Input dimensions (Health Care Servicesghiiology Services and
Information Services), combine together to enabdhdnology enabled health care (e-
Healthcare) services to be provided. Note that ahyhese services could be
provided on its own, or as a collation.

7.5 Input Dimension - Health Care Services

Health Care Services are defined in the CBS framlewe the health care services
provided by professionals / organisations and tloegsses, protocols and methods
utilised. It also incorporates the physical famht equipment, overheads and indirect
supporting services needed for the provision ofthezare services. The health care
services were provided, initially by three cardrababilitation centres, Chermside,

Redcliffe and Caboolture community health servidester these providers were

expanded to include other centres in the NortheraltH Service.

7.6 Input Dimension - Technology Services

Technology services are defined in the CBS framkwasrspecific technologies that

either assist in the delivery of physical healthecgservices, or are in themselves part
of the service, for example, a health & wellbeingbwportal. Technology services

can incorporate systems, connectivity, devices, welials, messaging services,

mobile apps, data, images, documentation, mediatmet items that are used in the
direct provision of services.

7.6.1 Service Model 1 (Technology Enabled)

The technology provided for the Tele-Health servibedel was provided and
maintained by CSIRO’s E-Health Research Centre (E}f collaboration with
(Finland) and Nokia, which seamlessly integratediteagohone and Internet based
technologies and software in program delivery anatiept empowerment.
Participants in Group 1 were provided (at no castfh a Nokia N64 mobile phone,
which incorporated a health & wellbeing app calleel Wellness Diary and provided
$10 worth of data and calls per month. They wese plovided with a Wellness web
portal which enabled them to set goals and traelr forogress as well as access
information on food ideas and nutrition.
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7.7 Input Dimension — Information Services

Information Services, as defined in the CBS framdweelates to the data,
documentation, messages, communications, dictiesmanmages, videos and other
forms of media that are used in the provision ofises.

7.8 Output Dimension - Service Provision

7.8.1 Program Outputs

This case study was a controlled CR trial, where different service models were
compared, as follows.

7.8.1.1 Service Model 1 (Technology Enabled)

Participants allocated to the home-based programufis1) did not attend gym
classes, and instead received a Nokia Mobile pheitle Wellness Diary and a
Wellness Web Portal, daily SMS and mentoring.

7.8.1.2 Service Model 2 (Not Technology Enabled)

Participants enrolled to the centre-based prog@mup 2) received the traditional
Phase 2 community outpatient rehabilitation carenmising of individual
assessment, low or moderate intensity physicalviictin a supervised group
program and education, discussion and face to tawmselling sessions at the
community centre.

7.9 Measuring Quality

The quality aspect of the service was measuredigimo

Assessments completed at baseline, 6 weeks andthsni obtain feedback on the
services provided, surveys and statistics obtaireed the services.

7.10 Measuring Costs

Direct and indirect costs related to the deliverya®ix week CR program, with re-
assessment after 6 months were evaluated. Baseanoaverage sized facility
providing rehabilitation to 160 Patients per anntime, cost per participant receiving
the centre-based model were compared with the gastparticipant receiving the
CAP model. Both the centre-based and CAP modeslofedy offer comprehensive
rehabilitative care by encompassing exercise,meHification and mentoring.

7.10.10btain Costing and Associated Data

Costing data was obtained from the participatingliea rehabilitation centres and
their respective hospitals, as well as from QId lthealhe data collected from
Chermside Rehabilitation Centre included coststirgjato staff, and general
expenses, but did not include costs relating tdlities, gymnasium, utilities,

insurances and overheads.
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7.10.2Define Activities

Through a consultative approach, selected CR catdifé members were asked to
define the core activities involved in deliveringetCR program, commencing with
the intake process, through to service delivergcltirge and reporting. Then the
differences for each model, the centre-based aerdhttme-based models were
identified as set out in Table 7-6.

Table 7-6 Core Activities involved in a Cardiac Rehbilitation Service

Activities CAP CENTRE
Receive Referrals / Enquiries X X
Coordinate care services X X
Correspond with Referee’s GP X X
Assess Service Requirements X X
Create / Maintain Care Plans X X
Provide gym sessions X
Deliver mentoring services — F2F X
Deliver mentoring services - Remote X

Provide equipment for CAP X

Meetings, training and other indirect activities X X
Complete admin tasks X X

7.10.3Trace Resources to Activities

In the Cardiac Rehab unit (CR) staff member cogieviraced to activities based on
the estimated amount of time they spend perforneimch activity. To simplify the
process, personnel were grouped by their classditar role type, for example,
Registered Nurse (RN), Physiotherapist (Physioxupational Therapist (OT) and
Admin Staff (Admin).

Through a guided process, representatives from exdelwere asked to estimate the
amount of time spent performing the activities #ipstt. This process enabled the #
FTE to be calculated for each activity. During thiscess, some additional activities
were identified, and added to the model.

Table 7-7 outlines how time was traced to differaativities for 1 day. This was
replicated across a 2 week period, as this wasidenmnesl by staff to provide an
accurate reflection of the activities undertakenwés considered that a 6 week
evaluation may have provided a slightly more adeumctivity analysis, as this
would cover the time of the rehabilitation prograkor this case this was not
completed, as it was not considered to have a rabiepact on the costs.

Estimated times were calculated in minutes, instdaa percentage as this process
was easier for the CR staff to calculate. Minutesesthen converted to hours and
into a percentage of resource time based on anof BEE hours

Lost time spent performing activities, due to int@tions, has been estimated for
each activity. In the case of prepare Gym, 90%efdtaff time has been allocated to
this activity, with the remaining 10% allocated undefined time. Undefined time
was allocated to the activity Admin.
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Table 7-7 Allocation of Personnel to Activities - ®

Week 1
Staff Resources
Activity by Resource Type CNC CN PHY RN RBH MD OT %'Shar Qty

FTE 1.0 1.0 0.7 0.2 0.2 0.1
Monday
Prepare Gym 20 20 90% 30
Exercise 140 140 90% 15
Education 60 60 90% 20
Assessments 75 75 80% 2

Healthy Hearts
CCs 30 45 45 80% 2

The (Quantity (Qty) column specified the maximunmiuer of participants involved
in the differing sessions. For example, 15 paréinois would be catered for in an
exercise session, although perhaps only 10 mayujufor the class.

7.10.4Calculate Activity Costs

The resource costs for the total fortnight werecwated, based on the financial
accounts provided by the Prince Charles Hospita¢s€ costs were apportioned on a
participant by participant basis, based on the rernab participants. The cost per
participant can be calculated based on the follgi@anmula.

Equation 9 - Calculate Activity Costs

Cost per participant = Resource (x) $ Hourly Raté Minutes / 60 x #FTE X
%Share / # concurrent Patients

Using the above formula and an hourly rate of $ife.( OH), the cost per
participant to set up the Gym = (20/60 x $75 x EFk 90% / 30 = $1.50 per
participant, or $45 in total.

7.10.4.1  Assumptions:

The maximum number of participants at the Cherm€iRecentre, at any given time
was estimated at 30. Therefore where there wasefined number of participants
for an activity, costs were apportioned to paracits based on the 30 participants.
Where the number of participants could be calcdldte an activity, this number
was used in the calculation.

For the Activity Assessments, 2 personnel wereliresh a CN and a Physio. The
time allocated for each of these staff was basedséf of the CN'’s time and 25% of
the Physio’s time on 1 assessment and the oppwsiiee next assessment.

The costing model was populated based on the Chagn@R centre, with the
intention that the model will then be interrogatadjusted and populated with data
from the other centres.
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7.10.5Mentoring

Participants were provided with mentoring to eneger them to adhere to their
program, as follows:

Group 1: Participants were provided with regulamtoeng calls and daily
text messages.

Group 2: Participants were provided with group asuime one-on-one
mentoring at the gym sessions.

Group 1 mentoring was treated as a separate gctastit could be clearly defined.
Group 2 mentoring was treated as a part of the gg®sion and could as it could not
be clearly defined. Table 7-8 outlines the addaiomentoring costs and method of
estimation for CAP:

Table 7-8 Mentoring Activities

Activity Explanation Group 1 Group 2

Calls by Mentors 30 calls per mth per mentor to Sall $9 $0
Patients for 15mins per week

Mentoring in Gym Sessions  Mentoring provided ag pathe gym $0 Inc.
sessions

7.10.5.1 Assumptions

Mentoring was based on the delivery of mentoringises to all participants
and did not account for drop outs.

Often multiple calls were required to make contadh participants. The
time spent making unanswered calls was not recorded

Management services includes the infrastructureilittes, buildings, corporate

costs, server networks, PC’s, laptops, phonesrnatenanagement systems, and
general overheads. The technologies that are ghinaamed at enabling the service
to operate are included in Management serviceshni@ogies that are used
specifically to deliver a service are included untiechnology services.

In addition to assessments, education sessionsinithation, Service model 2
provided twice weekly gym sessions, which were anilable to participants in
group 1.

7.11 Calculate Management Services Costs

The facilities utilised by the Chermside CR teamerehestimated at a total of 180
sgm (Square Metre) divided into 30 sgm generalamk 150 sgm dedicated to the
Gymnasium. The 150 sgm utilised by the Gymnasiums estimated at $36,000
based on a floor cost of $240 per sgm. The flost eeas calculated based on
comparative rental charges, as advertised in tbal Ieal-estate advertisements in
the nearby area. Costs estimates were agreedheitRrince Charles Finance officer
who provided the accounts and additional infornratidable 7-9 outlines other
resource costs involved in the delivery of the C&gpam:
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Table 7-9 Management Services Costs

Service model Explanation Group 1 Group 2

Facility costs A commercial rate has been estimatebd on floor | $45 $270
space and divided between gymnasium and other
areas

Gym Equipment / | The gym equipment was regularly serviced and $0 $250
Maintenance updated with a budget figure agreed with the figang
officer of $40k per annum

Equipment Equipment and internal infrastructureés,der $75 $75
example, PC and phone were considered to be usgd
equally by both the IT and non IT program

$120 $595

The gym equipment was regularly serviced and updatth a budget figure agreed

with the finance officer of $40k per annum. Notattthere were no records available
to confirm this figure and the staff within the tenbelieved that it was too high and
the cost per participant was calculated, by digdine costs by the total number of
participants over the course of a year.

7.11.1.1  Assumptions

It was anticipated that an alternative usage fax pnemises could be
identified.

All utilities, insurances, cleaning and securityvéabeen included in the
above costs

The internal hospital system was ignored, as iy acted as an input facility
and did not services.

7.12 Define and Trace Technology Partner
Resources to Activities

The same process, of defining activities and tha&cirnig resources to those activities
to arrive at a time and cost per activity was foka for the technology partner
CSIRO. These resources traced to the technologyjGhodel are shown in Table
7-10.
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Table 7-10 Technology Staff Resource Time Traced #ctivities

Resource Activity % Time #FTE Hrs per Wk.
CSIRO - Provide Technical support if PO/Mentor
Technology unable to resolve 10 0.5 2

Partner

Develop and update technology tools and

. . 40 0.5 8
electronic material

Host web and messaging services. This
service was provided by Nokia

Source devices, software, mobile
communications plans, messages and 10 0.5 2
educational materials for the program

Train new Project Officers and Mentors tg

use Web-portal and home care devices 5 05 L

Setup Electronic material 15 0.5 3
Setup Mobile phone and plan 5 0.5 1
Setup Web Portal account 5 0.5 1
Source and Purchase Devices 10 0.5 2
100% 0.5 20

The cost of the IT resource was based on an estihzatnual pay rate of $75,000 for
an appropriately qualified IT resource.

Equation 10 - Calculation of IT Resource Costs
Cost per participant = (Resource $ Annual Rate xf6Tx #FTE) / # Patients
= ($75,000 x 0.4 x 0.5 FTE) / 60 participants =&25

7.12.1.1  Assumptions:

During the course of the trial the Technology pdevi#FTE was estimated at 1FTE.
It was considered that in normal operation, thisidaeduce to 0.5 FTE, based on
the following assumptions:

Activity 2 - Develop and update technology toolsl ahectronic material is a
once of cost and so has been included in the obgtfrastructure.

All other activities would reduce by at least 50%ce the model was
established.

The resource time was based on 5 concurrent gaatits completing the CAP at any
one time, with 5 new participants every 6 weeks.

During the course of the trial, the number of corent participants varied
substantially, as a result of the SARS outbreak atiger contributing factors.
Therefore a percentage of time was unutilised

7.12.Zalculate Technology Costs

The CAP program included the provision of techngl@grvices to participants,
including the provision of a mobile phone and pheredit, devices for measuring
weight, BP, heart rate, Glucose and exercise sfEaisle 7-11 outlines the CAP
specific technology costs and method of estimation:
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Table 7-11 Technology Costs

Technology Item Value Apportionment Annual Cost | 6 Week Participant $
Program Cost

Mobile technology $1,150 2 years $575 0.12 $66

Patient devices $400 5 years $80 0.12 $9

Por_tal and database | $200,000 3 years $66,667 0.12 $118

maintenance

Hosting and support $50,000 1 Year $50,000 0.12 $89

TOTAL $117,322 $283

7.12.2.1  Assumptions

Mobile technology phones will require replacemerdrg 2 years.

Patient devices will only apply to a limited numhsrparticipants and will
require replacement every 5 years.

Maintenance of the portal and associated databdsdevcharged on an
annual or monthly basis and not as an upfront §edae.

Hosting and support are provided by the technofmgyner.
7.12.3Technology Driven Mentoring

Participants were provided with daily text messagdesigned to encourage them to
adhere to their program. Table 7-12outlines theit@hél mentoring costs and
method of estimation for CAP.

Table 7-12 Mentoring Activities

Activity Explanation Group 1 Group 2
Patient Phone plan Have the phone for 6 monthsmikt calls | $60 $0
in first 6 weeks - data only counted @ $10
per month per unit
SMS 120 per patient * $0.15 for 6 weeks $18 $0
7.12.3.1  Assumptions

It was assumed that all 60 participants in Groupuld receive their full quota of
mentoring activities and texts.

7.12.45ervice Model Cost Summary

As per the ABC model, costs common for both moaélsare were apportioned
based on the estimated consumption by each modetasts directly related to a
model were traced to that model. Direct and indioests related to the delivery of a
six week CR program, with re-assessment after 6timsomwere evaluated. Based on
an average sized facility providing rehabilitation160 Patients per annum, the cost
per participant receiving the centre-based modekwempared with the costs per
participant receiving the home-based model. CogreVbroken down by Program
and activity, as provided in Table 7-13. These waltons showed that the home-
based CR model could be delivered for a marginalyer cost of AUD 1,630 per
patient, compared to AUD 1,845 for the existingtoe#ased group.
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Table 7-13 Summary of Comparative Costs

Cost Elements Group 1 Group 2 $ Difference
Education $130 $35 $95
Assessment $195 $195 $0
Coaching / Mentoring $380 $225 $155
Gymnasium $0 $180 ($180)
Communications $195 $125 $70
Facility $120 $595 ($475)
Technology $280 $40 $140
Administration $485 $450 $35
Program Costs $1785.00 $1845.00 ($60)

7.12.55ensitivity Analysis:

Increasing the number of Patients utilizing the bdmased program by 100% was
calculated to reduce the above stated costs peticipant in groupl by
approximately $80. Additionally, because the hdmaeed program is not restricted
by the limitations of the gym size, it has the i to benefit from economies of
scale.

7.13 Output Dimension - Service Usage

The study population ultimately consisted of 12@iwduals, of whom 100 were

male, with 60 participants allocated to each progrd@here were no significant

differences in age, gender or cardiac event fatiggpants allocated to the home and
centre-based. See Table 7-14.

Table 7-14 Uptake of Services for each Program

Model Accepted Uptake Completion Adherence
Definition Consented Completed At 6 weeks, Adherence to
initial baseline  participated in physical exercise
assessments 80% of CR mentor at 6 months. 2
consults for IT, and Patients from both
attended 80% models lost.

centre sessions for
non-IT Patients
respectively

Home Based (Group 1) n =60 n=>53/88% n = 48480 n =46
Centre Based (Group 2) | n = 60 n=40/67% n=28/47% n =26

Both groups received the initial education sessi@msl assessments at the
commencement of the program and after 6 weeks.dJshthe services took place
over a period of time (approx. 18 months), withydinte participants on average at a
time as there were a number of impacting factorduding the swine flu epidemic

that caused the project to stall several times.




Outcome Benefits Dimension

Benefits obtained through the delivery of a morst @ffective care model can fairly
easily be quantified using ABC methodologies, aied in the previous section.
Cost-Benefit Analysis (CBA) methodologies requin@gram consequences to be
valued in monetary units, thus enabling the andlyshake a direct comparison of
the Program’s incremental cost with its incrementalsequences in commensurate
units of measurement, be they dollars, pounds oi{(Reummond et al., 2005).

Where ever possible, monetary values were assigmdte benefits in line with
Cost-Benefit theory. The monetary value of benefitre estimated based on a
meta-analysis of studies focused on the role of loeintre-based and home-based
CR programs and their impacts on reducing the rigsksecondary CR events and
hospital re-admissions.

When estimating the monetary value of benefitfiegithe most conservative value,
or an average value was selected. Where the mgnethre of benefits could not be
reasonably accurately estimated, for example, imhdit time spent with family, the

benefit was assigned an AUD 0 value and CEA has bsed to identify a numerical
or percentage based benefit.

Program benefits can often be intangible and stikgecand received over a period

of time. Reduced future costs and improvementseaith care outcomes as a result
of a program are often much more difficult to quigrdnd can be distorted by time,

secondary health issues and other factors. Addiliyprbenefits can be viewed from

multiple Outcomes, and a benefit to one stakehott®y not necessarily be a benefit
to another stakeholder.

As defined by the steering group, the key objestiter CAP were to offer a cost-
efficient, sustainable, and effective alternative dvercome the limitations and
barriers that exist in traditional cardiac rehahflon programs, including facility
provision and access, travel time, time away froarkywand patient commitment to
the program (Walters et al., 2010).

Table 7-15 - CAP2 Program Objectives

Program Objectives Description

Cost-efficient & sustainable CAP can be providedchatdame or a lower cost than the traditiona
centre based model and provide an effective altemnso the centre
based program

Effective outcomes Health outcomes for patientstaedjuality of the service will be at
least as good as those experienced with the deasexd program

Improved access to Program More people can adeegwadgram within an acceptable time,
irrespective of income, physical location or cudtiurackground

Reduced travel time and time away Patient Travel costs and time away from work canceiced
from work

Improved participation participants will remain the program for longer and have a higher
level of participation than the centre based pnogra
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In most cases, the benefits of a program can heeatkin terms of how well the key
objectives of the program have been achieved. Bnogdbjectives were identified,
as shown in Table 7-15.

In consultation with key stakeholders, involvediie CAP trial and in line with the
updated framework, the following five outcomes weteawn from the key
objectives, as provided in Table 7-16.

This change reflected the need to remove the hiaated by using the term
Objective and instead, to reflect a neutral termat tbould be either positive or
negative. It was argued by the Researcher thatctiasge, although subtle, would
provide greater validity of the framework.

Note that the “Health Services” sub dimension wasincluded in this study, but
was subsequently added to the CBS framework to iatoe account the specific
elements of the other case studies.

Table 7-16 CAP2 Program Outcomes - Redefined

Outcomes Description

Access: This was a measure of program accesgijlaitevidenced by

referrals that did not take up the program and lysparticipants
who did not complete the program due to locaticavel costs, work
commitments, or delays on the waiting list.

Participation: This was a measure of involvemarthe program, as evidenced by
the number of participants that completed the moghased on an
80% completion rate.

Health & Wellbeing: This was a measure of the iotjgd the program on participant’s
health and wellbeing outcomes, based on assessosntsthe EQ-
5D assessment and reported in terms of changesafitQAdjusted
Life Years (QALYS).

Quality & Safety: This was a measure of the qualitd safety of the program in terms
of complaints, feedback, errors and reportabledienis

Resource Effectiveness This was a measure of h@etefé resources were being used tq
deliver the program and also the costs to partitipa

The Outcome benefits for both the IT and non ITgpam were identical although
there were some variations in the measures usetetermine the value of the
benefits. These changes are identified in the aglesections.

7.13.1Define Program Benefits

The CBS enables both the monetary and non-monbtrgfits of a program to be
analysed and grouped by perspective. Where eveailpp@smonetary values were
assigned to the measures in line with Cost-Betledory, with other benefits being
measured in terms of QALYs, Qols, or comparativeg@etages or ratings.

Through a consultative process, the proposed lienefithe technology enabled
service model were identified and described forheactcome. This included

reviewing each outcome to determine the key bentfdat could be attributed to that
outcome. For example, under the Outcome Accesgnafib for the CAP2 project

was identified as ‘Reduced Waiting Time'. As statedhe e-Healthcare framework,
benefits are closely aligned with objectives.
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7.14 Measuring the Benefits

To evaluate the benefits of CAP, A range of to@sehbeen used to obtain quantity,
%, time, quality and other performance measurethefservice model. A list of
measures is included in Appendix J - Cap2 OutcdBeefits and Measures.

Where possible, the measures collected have beehtasssist in the calculation of
monetary values for benefits in line with Cost-Bent@eory. Alternatively the tools
have been utilised to calculate QALYs or to provddeomparative % or rating.

Measures data was obtained from the statisticgutsitof each model, interviews,
financial reports, assessments, surveys and fekdb@m stakeholders involved in
the program and from unstructured discussions @&worglary evidence. For the
ongoing evaluation of the CAP service model, it waperative to systematise the
collection of measures data, to reduce the ongomapst on personnel time, and
also to improve the accuracy and consistency ofddwa. This can be achieved
through the use of internet solution and systemikzed collection processes.

To assist with the calculations of benefits, wherepossible, previously identified
research outcomes have been utilised to subs&thiainet benefit derived.

7.14.1Dimension - Access

This was a measure of program accessibility, adeenwied by referrals that did not
take up the program and also by participants wikdondt complete the program due
to location, travel costs, work commitments, oragslon the waiting list.

Program accessibility was evidenced by the numbedrap-outs from the program,
that were attributable to participant-level basjeand additionally by the average
number of days from time of referral to acceptamecg@rogram.

Substantiating evidence indicates that barriersoimmence, attend and remain on
the CR program were significantly reduced for thembe-based participants, as
evidenced by the dropout rates of 8 compared tmRihe centre-based participants
in the first week and 28 compared to 48 prior tapteting 80% of the program.
Cost barriers were reduced as a result of a lowenber of visits to the centre,
equating to AUD 80 for the home-based participamsipared with AUD 400 for
the centre-based participants, based on AUD 20 w&t. Other barriers to
participation included transport availability, timeéhealth and mental state,
employment commitments and distance from prograBenefits achieved by
reducing these barriers have not been considerdthisnpaper, as they are not
specifically related to the program.

7.14.1.1 Referrals / Enquiries

There were 834 referrals during the time of thal trivhich took place over 2 years.
Note that the take up of patients was substantialyacted as a result of the swine
flu epidemic.

Of significance was the percentage of males as aozdpwith females. This
percentage was similar in both programs, as shawmable 7-17.

This compares with a ratio of approximately 3:1,I&4ato Females reported in a
variety of studies conducted on Caucasian populsti®One study of 2273 patients
hospitalized with a first acute myocardial infaocti(MDC 1, 2, 3 or 9), 1710 (75-
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2%) were male and 563 (24-8%) female. Women deeelogcute myocardial

infarction at a later age than men (/><0001, Tabje with a mean (standard
deviation) age of 60-4 (7-9) years for the formed &6-4 (8-6) years regarding the
latter (Herman et al., 1997).

Table 7-17 Gender Breakdown

Participant Breakdown

Centre Based

Home Based

% Male

81.67%

85.00%

% Female

18.33%

15.00%

7.14.1.2  Ability to Access Services

The significant difference between the 2 progranas the ability of participants in

Group 1 to access services remotely, via their fagéfione and web portal. Access
by regional, remote and indigenous persons wa<leatly articulated in the study

and was not included in the trial, as the paties¢tected for the trial, were only
selected where they could attend a centre. Immedgititis ruled out the inclusion of

persons from regional and remote locations.

Table 7-18 Participant Breakdown

Participant Breakdown Centre Based Home Based
% CALD 0% 0%

% Indigenous / TSI 0% 0%

# Participants living more than 25 kms from ?? ??

where services are provided

Table 7-18 shows that there were O indigenous /oFSTALD patrticipants. It was
considered, however, by the Researcher and in sigms with stakeholders that if
the technology enabled service were made availétde,there would be uptake by
persons who otherwise would not have participatettie program.

There were 4 participants whom participated in ezitbf the programs that were
more than 25 kilometres away from a centre. Thaildebf which service model
they participated in is unknown at this time.

7.14.1.3 Reduced Waiting Times

The average number of waiting days was 49.792 ttayhe home-based program
compared to 63.875 days for the centre based prodgraa study by Russell et al.
(2011) it has been established that for every gantson a waiting list, an additional
1% of patients are less likely to go onto the paogrBased on 834 referrals during
the time of the trial and a reduction of 14 daystfe home-based program would
equate to an additional 12 participants commencgahbilitation with potentially
cost savings of AUD 46,397, based on an 80% coiopletate, or $3,866 per
participant. This assumes that CR places wouldvbéadble. These benefits have not
been included in the CB model, but should be taktnaccount in the development
of a business model.
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7.14.Dimension - Participation

The original primary endpoint to the CAP2 study washerence to physical
exercise, but recruitment was lower than had beedigted and the study could not
be completed with the sample size and power ofiginaanned. The steering
committee therefore decided to adopt co-primarypeimds of uptake (the primary
endpoint), together with adherence to CR (the pezified secondary endpoint).

The primary endpoint with respect to CR uptake w@sfined to the proportion of
patients who started a cardiac rehabilitation pogand was determined by number
of individuals who attended at least the baselissessment in each group.
Adherence to CR for each participant was definethasproportion of individuals
who attended baseline assessment and participated80% of CR mentor
consultations for IT, and attended80% centre sessions for no-IT patients
respectively.

7.14.2.1  Adherence to Plan / Program

The level of adherence was evidenced by the nuwitaarticipants that participated
in  80% of CR mentor consults for IT, and attend&3% centre sessions for non-
IT Patients respectively, within the 6 week progras shown in Table 7-19: The
number of participants completing the home-based@igram (80%) proved to be
33% higher than that of the centre-based program.

The statistical data obtained from the Project Goator showed that the most
significant time of drop off was within the firstagk of the program.

Group 1: Drop Offs in first week n = 8/ 13%
Group 2: Drop Offs in first week n = 21 / 35%

Several theories were put forward why this was dase and some feedback was
received. The difficulty was that when people degpmwf the program, often they
were difficult to follow up on.

Table 7-19 Process Flow of Participants through eadProgram

Model Accepted Uptake Completion Adherence
Definition Consented Completed initial At 6 weeks, Adherence to
baseline participated in physical exercise
assessments 80% of CR mentor at 6 months. 2
consults for IT, and Patients from both
attended 80% models lost.

centre sessions for
non-IT Patients
respectively

Home Based n =60 n=53/88% n=48/80% n =46
(Group 1)
Centre Based n =60 n=40/67% n=28/47% n =26

(Group 2)
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7.14. Readmission Costs

Evidence suggests that the completion of a fornehlabilitation program may

significantly reduce the risk of a secondary evantl re-admission. Table 7-19
Process Flow of Participants through each Progrsih@iws the uptake, adherence
and completion, based on an 80% completion ratéeofwo program models.

In a review by Oldridge (1998) and O'Conner et(#989) of 20 randomised trials
conducted throughout the world, they concluded #@ilktause mortality, cardiac
mortality and non-fatal infarction decreased by 253 over 3 years where
substantiative exercise-based rehabilitation tgidese. The cost of one cardiac
readmission is estimated at $39,670 Canyon and ¢itesf008) reported a
significantly smaller number of total readmissioins patients participating in a
community based program compared to those patitas did not attend the
program (8% and 28% respectively).

In a Western Australia trial by Canyon (2008), @sashown that the average cost of
a secondary re-admission for a person who had acangi@al infarction was
calculated at $25,051.

Using the more conservative figures from theseisfiydt can be concluded that for
every person who had a myocardial infarction, aildndt attend rehabilitation, the
secondary costs were on averaged 28% x $25,05104428 compared with 8% x
$25,051 = $2,004.08 for a person who completed 8D&recognised program.

Table 7-20 Participation Benefits

Benefit Estimation Home Based Centre Based
Completed 80% of Program 48 28

Total Participants 60 60

% Completed 80% 47%

Risk of Re-admission 8% 8%

Cost of re-admission 25,051.00 25,051.00
Cost per Unit 2,004.08 2,004.08
Total Cost (Completed) 96,195.84 56,114.24
Did not Complete Program 12 32

Total Participants 60 60

% NOT Completed 20% 53%

Risk of Re-admission 28% 28%

Cost of re-admission 25,051.00 25,051.00
Cost per Unit 7,014.28 7,014.28
Total Cost (Uncompleted) 84,171.36 224,456.96
Total Cost (60 Participants) 180,367.20 280,571.20
Ave Cost per Participant 3,006.12 4,676.19
Net Benefit compared to No Program 4,008.16 2,338.09
COST Of Program $1,633 $1,845

% ROI 145% 27%
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Based on the above mentioned studies, this wousldtran a benefit of $7,014.28 -

$2,004.08 = $5,010.20 per person on the prograreed@an the cost of the CAP
model $1,785, the return on investment (ROI) of0%B, equates to 280%. Table
7-20 shows the potential re-admissions benefitutalions for both home based and
centre based service models.

Table 7-21 Readmissions within 12 months of Commeimg) Rehabilitation

Readmissions Data Type Home Based Centre Based
Readmissions within 12 months # Patients 8 12
Readmissions within 12 months # Admissions 13 17

In the data provided to date, the home based @ajimissions were lower than the
home based readmissions, which would support ther gttudies. Because it could
not be fully established if these readmissions wespresentative of the true
situation, they were ignored for this study.

7.14.Dimension - Health Outcomes

Demographic and clinical characteristics of papaeits who commenced CR were
measured at the time of commencement (Baseline), @yain at 6 weeks.

Anthropometric measures included weight, heightpotl pressure and waist
circumference. Functional exercise capacity wassomed using the 6 Minute walk
test (Balke, 1963) and leisure-time physical attiwwas measured by the Active
Australia Survey (AAS) (AIHW, 2006). The followinguestionnaires, as set out in
Table 7-22 were also completed:

In this study the primary analysis used the EQ-Hue set developed from a
valuation of key health states using the Time T+@ffederived EQ-5D Weights for

Australia (Viney et al.,, 2011). A blood sample wealstained to determine total
cholesterol concentration, triglycerides, high-dgnkpoprotein (HDL) cholesterol

and low-density lipoprotein (LDL) cholesterol.

There was clear evidence that the health outcort@s\ed by participants in Group
1 were higher than those participants in Group2s Was based on five indicators
selected for the study; Physical limitation, Angistability, Angina frequency,
Treatment satisfaction, and Disease perception twhiere used to calculate the
Quality of Life (QoL).
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Table 7-22 CR Assessments and Descriptions

Assessment Description

Diets Habit Questionnaire (DHQ), The Diet Hist@uestionnaire (DHQ) is a food frequency
questionnaire (FFQ) developed by staff at the Rasstétr Monitoring
and Methods Branch (RFMMB). This FFQ consists of fidtl items
and includes both portion size and dietary suppi¢maestions. It
takes about 1 hour to complete and was designsegdhan cognitive
research findings, to be easy to use (National Gdnsétute, 2012).

DASS21, The DASS 21 is a 21 item self-report questire designed to
measure the severity of a range of symptoms contmbnth
Depression and Anxiety(Lovibond & Lovibond, 1995).

EQ-5D, The EQ-5D is a standardised measure ofthetdtus to provide a
simple, generic measure of health for clinical andnomic appraisal.
Applicable to a wide range of health conditions &edtments, it
provides a simple descriptive profile and a singtiex value for health
status that can be used in the clinical and econerdaluation of health
care as well as in population health surveys (Eotd&oup, 1990).

Kessler 10 (K10), The K10 comprises ten questamut psychological distress. It is
designed to quantify the frequency and severityrodiety- and
depression-related symptoms experienced in theweeks prior to
screening (Kessler et al., 2003).

Seattle Angina Questionnaire Measures functional status of patients with corplaatery disease.
(SAQ), Each of the 5 dimensions are scored by assignidly response an
ordinal value, beginning with 1 for the responsa implies the lowest
level of functioning, and summing across items imittach of the 5
scales. Scale scores then transformed to 0-10@ tangubtracting the
lowest possible scale score, dividing by the rasfgbe scale and
multiplying by 100. No overall scale score is gexted (Spertus JA et
al., 1995).

Morisky Medication Adherence Morisky’s Medication Adherence Scale (MMAS) wasidesd to
Scale and trial specific evaluation | distinguish poorly adherent patients from thosdrwiedium-to-high
guestionnaires. adherence to their antihypertensive (Morisky et1#186).

There were no significant differences in baseliharacteristics between patients
allocated to the home-based and centre-based arms.

7.14.%XChange in Risk Factor Status over 6 Week CR Program

In the post assessment at 6 week, participantsniatite home-based arm of the trial
had significant improvements in their mean, weightl, Waist circumference, 6
MWT, DASS (Depression and Anxiety) scores, K10, BQBdex, EQ5D-VAS,
DHQ (fat, fibre and salt) and triglycerides. Sigraint changes were also seen in the
participants in the centre-based arm in, 6BMWT, DAB8pression), DHQ (fat, fibre
and salt) as well as total cholesterol and trigligtes.

7.14.6Measuring QoLYs and QALYs

Quality of Life Years (QoLYs) enable the healthtst®af a person prior to an
intervention to be compared against the healtle sthiér the intervention. Note that
health state includes physical and mental statealituAdjusted Life Years
(QALYs) measure the impact of the program on pidiat’s health and wellbeing
outcomes. There are various assessments that casedeto measure QoLYs. For
this case study the QoL calculations were basedssessments using the EQ-5D
assessment and reported in terms of changes incBh&sMental Wellbeing.
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The primary analysis used the EQ-5D value set dgeel from a valuation of key
health states using the Time Trade-Off derived BQ¥eights for Australia (Viney
et al., 2011).

EQ-5D - Index: calculated using Australian weights
EQ-5D — Visual Analogue Scale: 1-100 QoL scale

The impact of each program model on participangaltn and wellbeing outcomes
were calculated based on the EQ-5D assessment et@u@t the commencement of
the program and again at six weeks, as providdaine 7-23.

Changes in health states over the six week pehowead a mean improvement of
0.08 in the Quality of Life (QoL) per participamt ihe home-based group compared
with a slight reduction of 0.01 for participantstive centre-based program.

Table 7-23 Change in QoL GMean

Cost Elements Group 1 Group 2 Difference $ Net Benefit
QoL: EQ-5DGMean (CI) 0.84 0.83 0.01

Baseline (0.79-0.89) (0.77-0.90)

QoL: EQ-5DGMean (CI) 0.92 0.82 0.100

6 Weeks (0.88-0.96) (0.72-0.94)

QoL: EQ-5DGMean (CI) 0.08 -0.01 0.09

Change

Cost-utility analyses (CUAs) has been used in amtjon with the EuroQol five-
dimensional (EQ-5D) questionnaire, which is oneghaf most widely used generic
preference-based instruments for measuring heelitted quality of life. Based on
the research Review of Australian health economauation — 245 interventions:
what can we say about cost effectiveness (Dalziel.e2008) have calculated the
median cost-effectiveness ratio of 1 QALY (0.01A&tD18,100.

Using Cost-Utility Analysis (CUA) an Australian sty estimated that, among
patients who have experienced an acute coronamgreyre, cardiac rehabilitation
costs approximately $42,535 per quality-adjustéel year saved (allowing for the
effect on survival), compared with standard careff@et al., 2005). Based on the
increase in QoL of 0.08 for the home-based group Would provide a health
benefit of AUD 3,388 per participant.

7.14.7Sub-Dimension - Safety & Quality

This sub-dimension provides a measure of the qualitd safety of the program
including choices in service, complaints, feedbaakors and reportable incidents.
Reportable, as provided in Table 7-24 incidentsewdefined as an incident that
could have a material impact on a participant aff shember.

Table 7-24 Incidents

Event Explanation Group 1 Group 2
Reportable The number of reportable incidents during the cowfs | 10 7
incidents the trial. A reportable incident was defined asaant

that may have a material impact on the health &
wellbeing of the participant
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7.14 .8Satisfaction

A survey was conducted at baseline, 6 week andr@hmdo establish service model
preferences. The six month results were used asutiveys were inconsistent for the
other periods. Refer to Table 7-25.

Table 7-25 Participant Preference for Service Model

Preference for Preference for

CR Exercise

Baseline 6 Week 6 Month Baseline 6 Week 6 Month
IT
Home based 31 31 35 23 31 35
Centre based 1 0 2 3 0 2
No preference 9 7 4 15 6 4

41 38 41 41 37 41
NIT
Home based NA NA 3 NA NA 10
Centre based NA NA 15 NA NA 6
No preference NA NA 5 NA NA 6

23 22

7.14 . BSub-Dimension - Resource Effectiveness

The results show that at the end of six monthsdfaents in the IT group preferred
the home based service n = 35 out of a total respohn = 41 (85%);. Participants
in the Non IT group were mixed in their prefereneéh those preferring the centre
based service n = 15 out of a total response 028 €65%).

This sub-dimension provides a measure of how eWfectsources were being used
to deliver the program and also the costs to ppdits Outputs.

7.14.9.1 Provider Costs

As per the cost analysis shown in Table 7-26 Céfstdey Cost Comparison for IT
and Non IT Service Models, it was calculated thatIT enabled home based service
could be delivered marginally more cost-effectioe AUD 1785 than the centre
based program AUD 1845. From the preliminary ans)yke costs of each program
are similar, with a small savings identified foretltCAP technology option.
Sensitivity analysis indicated that further savings the range of AUD 80 per
participant, could be achieved through an increasbe number of participants in
the home based model, with only minor savings jessn the centre based model
as a result of the restrictions in scalability leé gym.
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Table 7-26 Cost Efficacy Cost Comparison for IT andNon IT Service Models

Cost Elements Group 1 Group 2 Difference $ Benefit
Education $130 $35 ($95)
Assessment $195 $195 $0
Coaching / Mentoring $380 $225 ($155)
Gymnasium $0 $180 $180
Communications $195 $125 ($70)
Facility $120 $595 $475
Technology $280 $40 ($140)
Administration $485 $450 ($35)
Program Costs $1785.00 $1845.00 $60

7.14.9.2 Participant Costs

Patients with the TEHBC program will only be re@uirto visit the Rehabilitation
Centre 4 times, twice at the commencement of thgram, after 6 weeks and after 6
months. This compares with 20 visits for Gym-baBadients. Patient travel costs
were based on the average distance that partisipaetre required to travel
multiplied by number of visits required. For singiy sake, the cost per trip was
estimated at $20, based on an average 25 kms @ gér&m.

Group 1: Travel n = 4 x $20 = $80
Group 2: Travel n = 20 x $20 = $400

Table 7-27 Participant Costs

Participant Costs | Explanation Group 1 Group 2

Travel Travel costs were estimated at $20, basexhon $80 $400
average round trip of 25 kms @ $0.80 per km

Savings identified for the CAP technology optioatignt travel costs for the home-
based program were lower than the gym-based profgalculated at $20 per trip).

7.15 Populated CBS

Table 10 combines Key Objectives and Measuresar@ost-Benefits Scorecard that
enables the value of Benefits for both the HomeeBa& AP) and Centre Based
Rehabilitation service models to be compared aadlated.

Using a combination of Cost Benefits Analysis (CBE&pst-Utility Analysis (CUA)
and Activity Based Costing (ABC) methodologies, tbests and Benefits of each
Perspective were calculated per Participant fohttrae-based CR (Group 1) and the
centre—based CR (Group 2), as outlined in Tabl8.7-2

7.15.1A Warning:

Note that in calculating Benefit $Values, it is ionfant not to double count a benefit,
as this will distort the analysis.
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Table 7-28 Cost Benefits Scorecard

Outcomes Group 1 Group 2 Difference
Cost Efficacy $1,630 $1,845 -$60
Participation ($4,008) ($2,335) -$1,673
Health Outcomes ($3,388) $0 -$3,388
Quality & Safety $0 $0 $0
Access $80 $400 -$320

Net Cost / (Benefit) (5,686) (90) -$5,596

7.16 Projected Cost Benefits Based on 3,000
Participants

The Researcher was asked by the AEHRC to extraptilat cost-benefits model to
provide services to a wider number of patients,tismt this could be taken to
Queensland Health with the view of implementing @®&P2 service model across
the state. It was estimated, based on the triallteethat the Technology enabled
program could attract an additional 20% (3000) le¢ bver 15,000 patients/year
discharged with cardiac diagnosis in Queenslandiralia (Sarela et al., 2009b).

Table 7-29 — Extrapolated Cost-Benefits Scorecard

Total Participants No Program  |Centre Based CAP ggojot 8 SLO /A
Total Participants 60 60 60 3000
Program Cost per Participant $0 $1,845 $1,785 $1,815
Total Cost (60 Participants) $0 $110,700 $107,100 $5,445,000
% Completed 0% 47% 80% 64%

Est. Risk of Re-admission (2 Yrs)|8% 8% 8% 8%

% NOT Completed 100% 53% 20% 37%

Risk of Re-admission 28% 28% 28% 28%

Est Total # Re-admissions (2 Yrs)16.80 11.16 7.20 459.00

Est. Cost of re-admission $25,051 $25,051 $25,051 $25,051
Est. Total Re-admission Costs  {$420,857 $279,569 $180,367 $11,498,409
Est. Cost of No Program $420,857 $420,857 $420,857 $21,042,840
Net Cost / Benefit $0 $141,288 $240,490 $9,544,431
Net Cost / Benefit per Participant ($0 $2,355 $4,008 $3,181

% ROI 0% 128% 225% 175%

The costing model was based on a total of 3,000cgzants, with:
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50% (n=1500) of participants completing a centrgeblgprogram; and
50% (n=1500) of participants completing a CAP paogr
The benefits were based on:

A reduction in re-admissions from 28% to 8% for i@ats who have
completed a formal rehabilitation program (Natiokdart Foundation of
Australia, 2010); and

A Cost of separation of $25,051 per separation ¢ascEconomics, 2009),
/ $=" # (

8M ( $ #
The evaluation model returns the following resadt shown in Table 7-29

7.17 Summary
CAP provides many benefits, including:

Increased participation — CAP can either be useal stand-alone program, or more
likely in conjunction with an existing gym-basedgram, increasing patient options
and participation;

Scalability — With increasing demand on skilledowges the home-based model
provides an excellent opportunity to leverage @xgstcardiac rehabilitation
resources on an incremental cost basis;

Flexibility — CAP enables cardiac rehabilitatioraes to integrate and coordinate
service delivery in conjunction with appropriatejualified, community based
providers;

Visibility — CAP enables other members of the da@m, for example, the patient’s
GP, Physiotherapist and Dietician to access andribate to the care plan and
outcomes;

Patient involvement — CAP enables patients to altiinteract with and contribute
to their rehabilitation program via a personal wpeital;

Research — CAP provides rich data that could bé bseresearchers to improve
rehabilitation models;

Implementation — CAP is a Turn-key solution thah dae implemented as an
additional service at low cost, with minimum infragture and training
requirements;

Service Model - CAP could be offered as an incleservice, so that all technology
and support costs are provided on a usage basisnising up-front investment;

Technology improvement — CAP offers vendors andisermproviders an open ended
opportunity to deliver new technologies and sohsito cardiac rehabilitation.
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7.18 Barriers to Uptake

The care and business model developed for hometbesediac rehabilitation
programs may have extremely high impact by increpshe uptake of currently
underused cardiac rehabilitation services and nmopertantly by introducing a new
evidence-based model for businesses providing cvifor health care
organizations. The business model could be extetwaulltiple clinical domains to
enable urgent transition from hospital and cardredmsed treatments to sustainable
home-based care.

To date, even with the substantiation of this stadgt other complimentary studies,
this option has not gained traction. CR is predamily a public health service run
through community care services and like many o#feevices the stance taken is
usually to continue with the current service.

Participation rates in cardiac rehabilitation fellag myocardial infarction (MI)
remain low. Studies investigating the predictivéueaof psychosocial variables are
sparse and often qualitative.




CHAPTER 8 - KEY FINDINGS & DISCUSSION

In accordance with Stage 3 of the Case Study amtssee Figure 8-1, this chapter
brings together the outcomes for each case stuadly,ibdividually and collectively.

It then provides insight into the constructs andcpsses leading to the final
framework, policy implications and concludes withsammary discussion of the
major findings.
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Figure 8-1 Case Study Construct

8.1  Summary of Major Findings

The purpose of this study was to evaluate the itnplacollaborative technologies on
the provision of community based care to older gessand persons with acute and
disabling conditions.

Reflecting on the research question:

Question 1 “How will the e-Healthcare model providemore cost-effective
services and better care outcomes for older persoasd persons with chronic
and disabling conditions?”

AND

Question 2 “What are the barriers that will inhibit its uptake?”

Both parts of the research question have been edvareach of the case studies,
which are summarised below.

The Community Waiting List (CWL) is an online dassle for community packages
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that has been trialled in the Murray Mallee regidiSouth Australia since late 2008.
The Researcher was engaged to complete an interatuation of the trial in
October 2009 and a final evaluation in December02@d determine the impact of
CWL on the delivery of packages and associatedcesyv

Using the e-Healthcare CBS as a framework, 5 ketg@ues were incorporated to
create a multidimensional measuring model with radgpendencies between the
different Outcomes. Outcomes selected for thisyamalwere Access, Participation,
Quality & Safety, Collaboration and Cost Efficacyhe perspectives selected
differed slightly from the e-Healthcare CBS to niaic with the priority objectives
of the project. A mixed methods approach was usedotlect and analyse data
which was obtained from semi structured interviemstkshops and surveys.

The e-Healthcare CBS provides the ability to digphee results of the research using
a rating, or alternatively a $ value. Ideally, & gost-Benefits Analysis, wherever
possible benefits should be calculated in monetarmns to enable the costs and
benefits to be compared equivocally. For this stuldg Researcher was engaged to
review the benefits only, in non-financial termss A result the ranking methods
approach was used as outlined in the CBS framewandkmethods. A summary of
the benefits from the CWL are outlined in Table.8Fhe cost of the service was
$6,000 per annum. Although the benefits have nehlmeasured in monetary terms,
from the results of the evaluation, the benefitsehbeen substantial at very little
cost.

Table 8-1 CWL Benefits Scorecard

OUTCOMES CWL Result | Benchmark Result | % Improvement
Access 81% 50% 62%
Participation 88% 50% 76%
Quality & Safety 75% 50% 50%
Coordination 91% 50% 82%
Cost Efficacy 79% 50% 58%
Cost $6,000

8.1.1 Access:

The analysis of the data revealed that only 20%eoble on the waiting list received
packages that year. Murray Bridge had the longedivg lists and the longest wait
times contrary to expectations. As a result of ithproved statistical information

provided by the CWL, the providers in the regiorr@vable to build a stronger case
for additional packages which resulted in the reglmeing awarded additional

packages. This resulted in ten additional commupégkages in Murray Bridge &

aboriginal packages.

8.1.2 Participation:

It was confirmed that the majority of the providerere accessing and contributing
to the service, but there were some providers waiewesitant in using the service.
Generally the CWL was seen positively as an exangbleollaboration by the
stakeholders but there were comments that suggestatl the “spirit” of
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collaboration is needed for the database to funciiothe future and that users
needed to use the database correctly for it to s&ful There were concerns
expressed that the database could lead to less goivation between stakeholders
in the long term and therefore have a damagingeffe

8.1.3 Quality and Safety

A major issue prior to the CWL was that people weetting lost in the system,
which resulted in a lack of follow up and provisiohservices in some cases. The
CWL led to greater transparency in the managemietiteowaiting list for example,
how and where clients are accepted or not accephbéch resulted in clients being
less likely to get lost on the waiting list.

In terms of choice, it was unanimous that the CWadmno difference. This was
clarified that on the basis that there is only @vder for a type package in some
areas and none in others. Also where the clienhirig difficult to service (location
etc.) providers do not necessarily offer a choideagreed that where there is more
than one provider then the CWL could facilitate ickobut it does not necessarily
enable choice.

8.1.4 Coordination

Coordination of services was seen as a major ldevfethhe CWL, as it led to greater
transparency in the management of the waitingftistexample, how and where
clients are accepted or not accepted and improwadtaning and tracking of people.

8.1.5 Cost Efficacy

Overall, the administration costs were shown toehaduced as a result of the CWL,
but there were different results for different typd providers. For ACAT there was
an increase in data entry, which then resulteddea@ease down the line for Service
Providers. Importantly, the CWL did not significgnimpact on the administrative

workload or “handling paper” given that the papgstem continued to be used by
some providers.

8.1.6 Conclusion:

In conclusion, the CWL seems to provide a morecéiffe process for coordinating

the provision of home care services in a rural aegwhere there are multiple

providers. In turn the improved collaboration hasulted in greater access to older
persons living in the region, reduced the numbgpeytons requiring services from
being forgotten, increased transparency betweewnigexs and assisted in gaining
additional care packages for the region. The CWduced the administration for

providers, but was also responsible for increasiome of the administration for

ACAT.

In the longer term the increase in administrationACAT is anticipated to cause a
barrier to the use of the CWL, as ACAT is not futhde provide this service and
since the time of the review, have expressed ttaicern over an increasing work
load. Again this highlights the barriers faced ihethealth system when
implementing almost any type of initiative to impeothe system.




8.1.7 Recommendations / Feedback Loop

The evaluation pointed to a number of issues tkatlead addressing. They were as
follows:

1. There is a significant workload on the ACAT entgraotata and managing the
database. The steering committee recommended tleatexplore the
incorporation of the Aged Care Client ElectroniccB@ with the CWL. The
ACCR includes 90% of the information collected hg CWL database. The
electronic ACCR was not expected to be implemeintédurray Bridge until
mid-2011.

2. There continued to be a significant administratwerkload for the CSP
because the paper system referral system isrstile. Given that the survey
indicated that stakeholders were happy to phasdehasupaper system it is
recommended that we do so.

3. The trial period exposed a high level of peoplelide packages when
offered. As the causes of this are largely outti@einfluence of the steering
committee it was recommended that we provide thta tb the Office for the
Ageing and the Department of Health & Ageing aslveal local service
providers.

4. The success of the CWL is dependent on the knowledghe users. New
staff should be trained in the database and theepses around referral
management. The process manual should be updateddeamade available
to all users and any new users should be inductiedthe database and its
procedures.

5. Finally the steering committee believes that theglderm success of the
CWL is contingent on maintaining stakeholder commeint beyond the 2
year project phase. With that in mind the steedogmittee will review the
Memorandum of Understanding and consult with th&edtolders around the
future management of the CWL and Community Packages

The greatest barrier is%ho will pay for it?”

The aims of the second case study project wereet@ldp, trial and evaluate a
technology platform that would minimise unnecessamappropriate and costly
admissions to hospital of older persons. This wasbé achieved by using a
technology platform to identify candidates for hitaspredirection, map programs to
patients, and automate communications between tats@nd community service
providers, and tracking service delivery by agesicie

A hospital based integrated care solution was d@eel that incorporated the tools
necessary to achieve the outcomes agreed with tekelwlders. This included
improving the identification of patients suitabler fhome care services as an
alternative to hospital care, coordinating communére services for these patients,
improving collaboration and information sharing veén the hospitals and
community providers, reducing manual tasks and e and providing evidence
for the effectiveness of the service.

Using the e-Healthcare CBS as a framework, 5 kegpeetives were incorporated
to create a multidimensional measuring model witieridependencies between the
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different perspectives. Outcomes selected for thisalysis were Access,

Participation, Health Outcomes, Quality & Safetyl atealth Service Impacts. The

perspectives selected differed slightly from theeslthcare CBS to match in with

the priority objectives of the project. A mixed inetls approach was used to collect
and analyse data which was obtained from worksheg@sy structured interviews,

financial reports and trial statistics.

Table 8-2 ARC Benefits

OUTCOME BENEFITS

Access Increased identification of people presgritnED that may be suitable
for care in the community

Increased identification of people in wards tha/ha suitable for care in
the community

Participation Improved information sharing betwéles hospitals and community care
services

Coordination Improved coordination of patients tonoaunity based services

Quality & Safety Reductions in reportable incidethizt may result in harm to patients

Resource Utilisation Improve effectiveness of TACCT

In the pre-implementation trials the e-Healthcaptutson appeared that it would
meet all of these objectives. The project deliveaetbbust technology that could
facilitate the secure exchange of patient inforomatibetween hospitals and
community based providers. The e-Healthcare salutmromised to deliver
significant improvements to the existing servicedelpincluding care coordination,
cost efficiencies, patient outcomes, quality & safearticipation and access to
community based services.

Even when the technical challenges of implemenéinge-Healthcare solution that
enables data from the hospital to be shared withneonity based providers were, in
most cases, addressed, the political challenges wsurmountable.

8.1.8 Data Security

The project acknowledged that data security wasrpaunt and the development
team had taken all known steps to ensure that tecipating patient’s information
could not be compromised in any way. The concebmtadata security standards
were onerous and too substantial for the projecowercome in the time frame
allowed.

8.1.9 Who Will Have Access to the Data?

The SCR, which enabled information from multipleadaets to be linked together
had the potential to enable providers to accessnmtion that was not required by
them in delivering their services to the participarhis created a range of privacy
issue discussions, which in most cases were centredfew examples and did not
take into account the overall benefit.




8.1.10Custodianship of Patient Clinical Data

A major challenge was enabling access to patiémtal data across the Queensland
Health secure firewall, whilst complying with Quaetand Health policies, standards
and processes to ensure the protection of patiéstmation. During the later course
of the project the electronic sharing of data betwkospital clinicians and different
health providers was ruled out, as there was dessmgent on “Who owned the data?”

This decision unfortunately spelled the end ofgh@gect, after 3 years work.

8.2  CAP2 Cost Benefits Analysis

A cost benefits analysis was completed to suppuet ypothesis that the CAP
Home-Base cardiac rehabilitation (CR) model offesost-efficient, sustainable, and
effective alternative to overcome the limitatiomgldarriers that exist in traditional
cardiac rehabilitation programs.

Using the e-Healthcare CBS as a framework, 5 kegpgetives were incorporated
to create a multidimensional measuring model witleridependencies between the
different perspectives. Outcomes selected for #malysis were Cost Efficacy,
Participation, Health Outcomes, Quality & Safetydaficcess. The perspectives
selected differed slightly from the e-HealthcareSC® match in with the priority
objectives of the project. A mixed methods approaebk used to collect and analyse
data which was obtained from semi structured iméevs, financial reports, trial
statistics, assessments and surveys.

Using a combination of Cost Benefits Analysis (CBE&pst-Utility Analysis (CUA)
and Activity Based Costing (ABC) methodologies, tbests and Benefits of each
Perspective were calculated per Participant fohttree-based CR (Group 1) and the
centre—based CR (Group 2), as outlined in Table 8-3

Table 8-3 CAP2 Cost Benefits Scorecard

OUTCOMES GROUP 1 GROUP 2 DIFFERENCE
Cost Efficacy $1,630 $1,845 -$60
Participation ($4,008) ($2,335) -$1,673
Health Outcomes ($3,388) $0 -$3,388
Quality & Safety $0 $0 $0

Access $80 $400 -$320

Net Cost / (Benefit) (5,686) (90) -($5,596)

Cost Efficacy: Direct and indirect costs related to the delivefya six week CR
program, with re-assessment after 6 months wereluaeal using ABC
methodologies. Based on an average sized facityiging rehabilitation to 160
Patients per annum, the cost per participant reggithe centre-based model were
compared with the costs per participant receiving home-based model. These
calculations showed that the home-based CR modeld cbe delivered for a
marginally lower cost of AUD 1,630 per patient, quared to AUD 1,845 for the
existing centre-based group.
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Participation: Participation was evidenced by the number of pigdints that
completed each program, based on an 80% completitea Significantly, the
number of participants completing the home-based@igram (80%) proved to be
33% higher than that of the centre-based prograoor®iary research suggests that
the completion of a formal rehabilitation programayrsignificantly reduce the risk
of a secondary event and re-admission from 28%%4q8ational Heart Foundation
of Australia, 2010). Using Cost Benefits AnalysSB@) and supporting studies
(Access Economics, 2009), the resulting cost savwmere estimated at AUD 4,008
per participant for the home-based group and AUE32 for the centre-based group.

Health Outcomes: The impact of each program model on participah€alth and
wellbeing outcomes were calculated based on th&eBE@ssessment completed at
the commencement of the program and again at seksveChanges in health states
over the six week period showed a mean improvewie®tO8 in the Quality of Life
(QoL) per participant in the home-based group caegavith a slight reduction of
0.01 for participants in the centre-based progi@aiculated based on a valuation of
key health states using the Time Trade-Off deriiz€5D Weights for Australia
(Viney et al.,, 2011). Using Cost-Utility AnalysisCUA) an Australian study
estimated that, among patients who have experieaneacute coronary syndrome,
cardiac rehabilitation costs approximately $42,585 quality-adjusted life year
saved (allowing for the effect on survival), comgzhmwith standard care (Briffa et
al., 2005). Based on the increase in QoL of 0.08tlhe home-based group this
would provide a health benefit of AUD 3,388 pertmgpant.

Quality & Safety: No supporting evidence of quality or safety issuasjuding
complaints, errors or reportable incidents werevjoled for either program.

Access:Program accessibility was evidenced by the nunobeirop-outs from the
program, that were attributable to participant-ldvarriers, and additionally by the
average number of days from time of referral tceptance on program.

Substantiating evidence indicates that barriersoimmence, attend and remain on
the CR program were significantly reduced for thembk-based participants, as
evidenced by the dropout rates of 8 compared twRihe centre-based participants
in the first week and 28 compared to 48 prior tapteting 80% of the program.
Cost barriers were reduced as a result of a lowenber of visits to the centre,
equating to AUD 80 for the home-based participaaspared with AUD 400 for
the centre-based participants, based on AUD 20 w&t. Other barriers to
participation included transport availability, timeéhealth and mental state,
employment commitments and distance from prograBenefits achieved by
reducing these barriers have not been considerdtiisnpaper, as they are not
specifically related to the program.

The average number of waiting days was 49.792 ttayhe home-based program
compared to 63.875 days for the centre based prograa study by Russell et al.
(2011) it has been established that for every gaytson a waiting list, an additional
1% of patients are less likely to go onto the paogrBased on 834 referrals during
the time of the trial and a reduction of 14 daystfee home-based program would
equate to an additional 12 participants commencoatbilitation with potentially
cost savings of AUD 46,397, based on an 80% cotoplatate, or $3,866 per
participant. This assumes that CR places wouldvbéadble. These benefits have not
been included in the CB model, but should be taktnaccount in the development
of a business model.
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Conclusion: In conclusion, the CAP home-based model seemsrdéoide an
efficient lower-cost approach to cardiac rehatilia with additional flexibility,
improved access and potentially may significandgiuce the risks of secondary re-
admissions and related costs. Tablel illustratessifinificant benefits that may be
able to be achieved by the CAP model, as calculaged) CBA.

Because a significant proportion of participantdiéated their preference for the
centre-based program, the CAP home-based modebveaeim to be an alternative
model and not a replacement for the centre-basebild@ation.

To date, even with the substantiation of this stadgt other complimentary studies,
at the date of the submission of this thesis, CAR2 not gained traction. CR is
predominantly a public health service run througmmunity care services and like
many other services the stance taken is usuatigritinue with the current service.

8.3  Collective Findings

On first glance the three case studies were iemdfft settings and certainly ended in
different states. A more objective analysis illagts that each of the projects were
very similar in their focus:

The CWL study was primarily focused on measuring impacts of
collaborative technologies in facilitating the cdimation of care services in a
rural community setting and the benefits this ladbth older persons in the
community and the health services involved.

The ARC study was primarily focused on measuring impacts of
collaborative technologies in facilitating the idi@énation and coordination
of patients to community care in a regional settamgl the benefits this has
for both older persons in the community and thdtheservices involved.

The CAP2 study was primarily focused on measurihg tmpacts of
collaborative technologies in facilitating the delly of home based cardiac
rehabilitation and the benefits this has for botinspns who have suffered a
cardiac event and the health services involved.

In general the empirical findings of each the csisglies confirm the e-Healthcare
CBS construct as outlined in Chapter 3, Figure 8] the first part of the question
posed by this studyHow can technology enabled collaborative health ga (e-
Healthcare) service models provide more cost-effaee services and better care
outcomes for older persons and persons with chronicand disabling
conditions?” This was demonstrated by the CWL which resultedhm gain of
additional care packages for the region and by CAP2re the value of the benefits
was calculated to provide a 240% return on investimand partially by the ARC
study, were unfortunately the outcome benefits ftbmtrials listed below were not
realised.

Improved access to services

Increased participation by the service users
Improved health or service outcomes

Improved quality and safety

Improved use of resources (lower costs — less gdmin
Better outcomes for health services.
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In the CWL and CAP2 case studies, collaboratiatieciby information technologies
was shown to be the key factor that contributetthéir success.

There were also influences which impacted on eadalyswhich were answered by
the second part of the questiohVhat are the barriers that will inhibit its
uptake?”

This was most clearly shown by the ARC study, wieten when the benefits could
be clearly articulated and a system had been &dttested and ready to implement,
the project was held up repeatedly by policy antitipe and finally failed, after
three years commitment by the stakeholders.

It was also illustrated by the CWL that even though benefits may be clearly
realised, they may not be sustainable. Unfortugatied months after the December
2010 review, the CWL came to a standstill, as altes insufficient resourcing for
ACAT and their inability to commit time to enteringersons assessed into the
database.

And the CAP2 case, which shows so much promisesgtonsumers better choices
and potentially can deliver a significant returniomestment, and yet more than 12
months after the trial has ended, still has nonltaken up as an alternative to the
centre based service.

These cases, like so many other cases, both irahasand across the world, that
have shown so many benefits and yet do not gettpadtial stage, or fail soon after
implementation.

The question I®VHY???

The Researcher’s conclusion is that the barrietgotake are many and the enablers
to uptake are few, or short term, are hampereddwermpment funding models and
cuts, or rely on people volunteering their time andare not sustainable in the long
term.

8.4 Research Framework

In this section, the processes that led to thecBeteof the research framework and
scorecard are discussed.

The research question that this study has sougtriswer is:

Question 1 “How will the e-Healthcare model providemore cost-effective
services and better care outcomes for older persoasd persons with chronic
and disabling conditions?”

AND

Question 2  “What are the barriers that will inhibit its uptake?”
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Figure 8-2Case Study Construct - Modify Theory

To answer these questions, the Researcher inviestigarange of frameworks, most
of which could assist in answering part of the ¢oes but none specific to

technology enabled, community based, health catde@dthcare) service models,
where the technology is an integral componentendlivery of the service.

After much deliberation, the Researcher selectedifdated Delone and McLean IS
Success model as a starting framework, as showigure 8-3.

INFORMATION
QUALITY
INTENTION USE
TO USE
SYSTEM QUALITY
NET
BENEFITS
USER

SATISFACTION

SERVICE 3
QUALITY

Figure 8-3: Updated D&M IS Success Model
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Research was then undertaken to see how othercheea/ evaluators had adapted
the IS model to suit their particular needs, wittbeus on e-Health and Tele-Health
studies. See Table 3-1 e-Health Frameworks Inwasiily There were many

variations identified, some with simple changes anthe with complex changes,

they all had one common theme; that is the qualitthe technology, services and
information can impact on the use of the service e use of the services would
impact on the benefits achieved.

8.4.1 Adapting the IS Success Model to Suit the Needs tbfe Study

The Researcher added groups “Inputs’, ‘Outputs’ ‘@wtcomes’ to the model, to
reflect the overarching dimensions of a healthiserv

8.4.2 Inputs Dimensions

The Researcher altered the meanings of the InpuertBions to reflect those
required for a technology enabled health care servihis was on the basis that the
IS model was focused on internal operational systavhist the e-Healthcare service
was focused on the use of technology in partnershth providers to deliver
community based services. In the e-Healthcare model

Health Care Services relates to the providerset#ivices;

Technology Services relates to the enabling teduiesd used in delivery of
the services; and

Information Services relates to the informatiofoin the service, including
data, messaging, templates and other media.

8.4.3 Outputs Dimensions

The next adaptation was in respect to the outputemsions, where the Intention to
Use, Use and User Satisfaction dimensions in thendé8el, were merged into one
dimension called Service Usage and an additionaledsion was created called
Service provision. It was argued that in an e-Hwealte service model, services
would be either provided, or accessed and thatethveould be a symbiotic

relationship between the two, where each would chppon the other.

8.4.4 Outcomes Dimensions

The Researcher introduced 6 Benefits as sub-dimessihat were designed to
reflect the key outcome benefits of a health car/ise. The Researcher also
incorporated health economics measurement toolsdimg Cost Benefits Analysis
(CBA), Cost-Utility Analysis (CUA) and Activity Basl Costing (ABC)
methodologies into the model.

8.4.5 Updated e-Healthcare Evaluation Model

These changes are reflected in Figure 8-4
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Figure 8-4 Adapted Version of the McLean IS Succeddodel

This model was used for both the CWL and ARC swdied also for the start of the
CAP2 study. It was during the CAP2 study that tlesdarcher realised a weakness
in the model. What the Researcher considered wa$tfsuccess and variations of
the model had been designed to evaluate a whalegahisation, or whole of service
implementation. What was required for the CAP2 ea@#bn was to compare one
service model against another service model, he.home based Tele-Health CR
model against the centre based CR model.

The Researcher commenced reviewing other framewankslels and studies, and
had discussions with various colleagues, but caoldidentify any frameworks that

facilitated the comparison of two or more differdr@alth care service models. As
such the Researcher fell back on his experienceo#imer research to develop a
comparative Cost Benefits model, incorporating Bedsl Scorecard methodologies.
This was later named the Cost Benefits ScorecaB$jC

Using Activity Based Costing (ABC) service actiesi could be traced to distinct
outputs, for example, Service Model ‘A’ or serviowdel ‘B’. The impacts and
benefits of each service model can be identifieduph analysis. Then the costs and
benefits for each service model A and B can be @oatbinto a scorecard that
provided a comparison between the two alternatemicee models and provides
feedback to improve the service.

8.4.6 Cost Benefits Scorecard (CBS)

A Google Internet search identified a number ofgesaof the abbreviation CBS, but
only provided one study that related the term C8&dst Benefit Scorecard, which
involved research on the expenditure of sportddorales in the USA compared to
that of males.

In summary, the CBS, as depicted in Figure 8-5mudti-dimensional framework

that enables Inputs (Providers, Technology andrin&bion) to be traced to Outputs
(Service Provision and Service Usage) based ormdhsumption of inputs by each
service model. The services provided or used bl eamdel are traced to Outcomes
(Impacts and Benefits) for providers, consumers andther stakeholders. The
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Costs and the Benefits are then incorporated insgosecard that groups benefits
into perspectives, according to the needs of thdystin the centre of Outputs is a
nebulous dimension called Collaboration, which iotpaon and is impacted by

service provision and usage and is at the corgigftudy.
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Cost Efficacy
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* Improved health & wellbeing
* Raduocad errors and greater choice
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% Rating % Value % Rating % Value

\Cnsts

g

Figure 8-5 Cost Benefits Scorecard

The constructs of the CBS are adequately explaimecChapter 3 “Research

Frameworks”.

This model was used for each of the three caseestudith differing perspectives,

based on the needs of the case.

The cases CWL and ARC were later re- structurefit ia with the newly defined
CBS, with some variation in the methodology duéhtype of evaluation required.
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Figure 8-6Case Study Construct - Cross Case Report

An ageing population, combined with a rapid incesas chronic disease is placing
unprecedented demand on limited health resourcéh, mvore than half of all

potentially preventable hospitalisations from stddc chronic conditions. The
Centres for Disease Control and Prevention (CD@)mesed that, in the United
States, the number of people diagnosed with diabat#eased from 5.8 million in
1980 to 15.8 million in 2005; and as of 2009, 2&#lion people have diabetes
(National Center for Health Statistics, 2011).

This unprecedented increase is dealing governmaamtsss the globe a huge fiscal
blow, which for many countries has come on tophef 2008 economic crisis and is
unsustainable in the longer term. One of the prymastifications for undertaking
new initiatives in health care practices revolvesuad the economic benefits that
will arise as a result of implementation. New iitves in health policy, care
practices and advances in technologies are driefragnges in costs and benefits to
participants including providers, consumers and ewttstakeholders. Health
economics analysis suggests that changes to exigtarctices or the initiation of
new practices, should only proceed if the beneftseed the costs. This theory has
in many instances influenced providers and govemsi® focus mainly on changes
which can lead to cost reductions regardless ohgés to patient care or the
potential for initiatives to increase overall systefficiencies. These changes are
often as a result of short-term thinking and do take into account a holistic
approach.

Home care, which has been identified as a les$ycalstrnative to institutional care
and is often preferred by patients, is becomingenamceptable and a part of the total
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health care package (Melby, 2005; Robinson, 1989Jike hospital care, where

systems, process and resources are centralisedeliiery of home and community
based care requires providers from multiple digogd, with different systems and
cultures to converge together in the delivery afeca&overnments and providers
across the globe are implementing and encouragi@giptake technology assisted
health care (e-Healthcare), including e-Health, reCalele-Health, Tele-Care,

Telemedicine and centralised electronic healthnesco

To date there have been some successes, and #sermdsb been some spectacular
failures. In an article recently published in thantington Post, “Don't Repeat the
UK's Electronic Health Records Failure” the UK'stipmay to implementing
electronic health records (EHRs) commenced in 2@®&stimated to exceed 30
Billion Pounds by 2014. Yet despite expectatiorat tthe system would increase
efficiency and reduce medical errors, to their efameither improved health nor
saved money -- in fact in some cases, they may leaveo patient harm (Soumerai
& Avery, 2013).

This is why; “As e-Healthcare initiatives are implented across the world and new
technology enabled models of care emerge, it va@lldme imperative for program

funders and evaluators to employ an array of qtaive and qualitative methods

and techniques to answer the many efficiency ardctfeness questions that
various stakeholders are likely to pose.”

Question 1 “How will the e-Healthcare model providemore cost-effective
services and better care outcomes for older persoasd persons with chronic
and disabling conditions?”

AND
Question 2  “What are the barriers that will inhibit its uptake?”

8.6 The Benefits

Collaborative technologies, combined with healtlecaervices and information
services can not only deliver economic benefits,dam also deliver a wide range of
other benefits that can significantly improve tharec provided. Using the CBS
framework, the Researcher has identified the @stsbarriers for three cases. These
include:

Providing better access to health care serviceslflar persons, persons with
chronic and disabling conditions and regional ardtigenous communities;

Improving the participation and adherence to prnograand encouraging
consumers to take a greater role in the self-manage of chronic
conditions;

Delivering better, more sustainable care outcomes)tally, physically and
personally;

Reducing the risks of incidents and providing geeahoice in the selection
of providers and services;

Improving information sharing and accuracy and iservcoordination
between providers and with recipients; and

Reducing costs and administration tasks and impgpvhe utilisation of
scarce resources.




8.7 The Barriers

The second part of the question addressed in thisy svasAND - What are the
barriers that will inhibit its uptake?

The benefits were compelling in each of the thrases, but the barriers can be
overwhelming. This was most clearly shown by theCA&udy, where even when
the benefits could be clearly articulated and desyshad been built and tested and
ready to implement, the project was held up rematey policy and politics and
finally failed, after three years commitment by #takeholders.

To date, the CWL which was so successful has wethelue to a lack of resourcing
and even the CAP2 project, which has shown outstgnésults, has not yet gained
traction. There are many similar stories, which enaccurred across the globe,
including the UK Electronic Health record, downttee localised initiatives which
start out full of enthusiasm but then fail over ¢irdue to a lack of resourcing or
policy changes.




CHAPTER9-  CONCLUSION

This chapter provides concluding remarks for thedgtand briefly revisits the
practical use of the framework and suggested futesearch opportunities; the
contribution of the study, its applicability, limiions and implications for theory,
theory and practice.

9.1 Concluding Remarks

This study responds to the needs of health canddes, funders and government,
seeking to address the rapidly rising demand ittiheare, with limited resources,
by providing a “how to” evaluate alternative heattlire service models. This study
and other related works have demonstrated the iteribht can be achieved by
combining technology, service provision and infotima to:

Deliver interactive services that engage care reip and assist them to stay
motivated, to complete a rehabilitation program asd result achieve better
health outcomes;

Identify hospital patients and to more efficientlyordinate community based
care, so that the hospital can be freed up tosEmiore acute patients; and

Enable different service providers in regional Aalkh to communicate and
work as a team and in doing so provide more resperservices and to
increase the number of services provided to peopee in great need.

This study has enabled a comprehensive e-Healttmaakiation framework and

methodologies to evolve, that can be used by topependifferent service models,
I.e. technology enabled home based care versustdlospsed care, and to present
the results using both monetary and non-monetagsuares.

This study shows the difficulties facing e-Healtlecaervice models, how hard they
are to establish and how easy they can unravel01®, the Australian Government
created a funding item to encourage the uptakeuaadrele-Health consults by GPs
and specialists. This has resulted in Tele-Heatihdoused to deliver an increasing
range of services that can be provided at a distamcluding psychiatric and
dermatology consults, consultations with remotelgddl organisations, for example,
mining companies, consultations between speciabsid GPs, and many other
services. In September 2012, effective from 1 JanR@13, the rules governing the
boundaries in which Tele-Health consults could benmed, changed. This was
based on a financial decision to reduce the budigfétit, and as a result a number of
successful service models were decimated.

It has been said that the only way to change thedus to change the things we are
doing today, but to do that we need to think défety (unknown quote). Health
thinking needs to take into account a wider pendpecthan providers and/or
government and incorporate overall system changesh financial and non-
financial, to enable rational decisions to be mahat will in turn impact on future
health outcomes. Advances in technology are hamagpr impacts into the way
health is delivered, with breakthroughs occurrigast daily on new treatments and
a better understanding of what causes disease.




This study may assist providers and consumers #&sept a better case to
Government and other funders, as it has assistédB@3he cardiac rehabilitation
centres and the other stakeholders involved inGA®2 trial, to argue for their
Cardiac Rehabilitation service model to be impleteéracross the state.

9.2 Research Contributions

This study contributes to the available knowledgéheoretically, methodologically,
and practically.

9.2.1 Theoretical Contributions

The literature review and empirical findings ofsttstudy highlighted the challenges
facing the health care services, with rising demtaoh an ageing population with
higher instances of chronic disease, complex anmjuated funding models and
increasingly restrictive privacy and security pag

Home care has been identified as a less costlgnatiee to institutional care and is
often preferred by patients (Melby, 2005; Robins®899). Unlike hospital care,

where systems, process and resources are certralise delivery of home and
community based care requires providers from mleltgsciplines, with different

systems and cultures to converge together in thigedg of care. Collaborative

technologies are breaking down these barriers tablamg care providers and
recipients to interact together in a virtual comihyrmf care, in which real-time

communications and information sharing encourageswumers to take a greater
role in the management of their health and wellpein

The question asked was

Question 1 “How will the e-Healthcare model providemore cost-effective
services and better care outcomes for older persoasd persons with chronic
and disabling conditions?”

AND
Question 2 “What are the barriers that will inhibit its uptake?”

This study focused on evaluating the impact ofatmlative technologies, firstly
through the literature review and then throughdbarch for and development of a
theoretical framework to guide the research. Antiahi framework and
methodologies, based on an adaptation of the uppdzdone and McLean (2003) IS
Success framework and the researchers previougienpe, was refined through
multiple case studies using e-Healthcare techneodihrough an extensive process,
the research framework evolved to enable alteraaervice models to be evaluated
and compared and then presented in a Cost-Bengtitwecard (CBS). This
framework will contribute to the efforts of Resdascs, either in the evaluation of
other e-Healthcare service models, or by servin@rasllustration that they can
follow as they evolve their own frameworks.




9.2.2 Methodological Contributions

This study combined several different disciplinescluding health services,
technology, information management and health eoic® together with non-
financial measures, to provide a comprehensive odellogy that could be used to
complete evaluations of alternative care models.

The processes provided by this study will provideerstanding of the many forces
at play in the development, implementation and amgsuccess of e-Healthcare
service models, and how the framework can be dated to suit the particular needs
of a project. It is believed by the Researcher thatmethodology evolved through
undertaking this research will contribute to thioe$ of other Researchers, either in
the evaluation of other e-Healthcare service moaeldy serving as an illustration
that they can follow as they evolve their own melhlogies.

9.2.3 Practical Contributions

As a result of the Researchers involvement inghidy, there have been a number of
practical contributions, including:

The gain of additional care packages for the MuNaylee region;

A well-constructed cost-benefits paper with suppgrtevidence that has
been used to argue a case for CAP2 to be adoptmaytiout Queensland;

Contributions to the ARC partner and provider af WL, Nexus Online,
with input on systems design, implementations araduations;

Providing new methodologies for evaluating ICT lthbealth services and
the evidence for these services to be rolled outadarger scale than is
currently the case;

Using the model to evaluate other studies, forrteiectiveness in providing
safe, appropriate and cost effective care to ptiertheir place of residence;
and

Further work with other researchers from Univeesitand other research
organisations to improve on the total knowledge esiluating health

technologies. This includes the Adelaide Universitynicare Tele-Health

project, the Canterbury Community Trust for theaspital avoidance project
and the Mental lliness Fellowship of SA in theipysion of mental health

services to people in South Australia.

9.3 Limitations of the Study

The research project included the involvement dfedknt stakeholder groups,
exposure to multiple perspectives, and responsigkiation as each stakeholder was
confronted with other stakeholder views. The ineohent of stakeholder groups
from different backgrounds, both added a diversityperspectives to the research
project, and also confined some of the outcometh®fevaluation. A key learning
from discussions with different groups of providesshow differently they see the
world. This became most obvious in the prioritiesncerns, and issues that were
most important to each group of Providers, evemiwithe same organisation. For
example, the clinicians at Hervey Bay Hospitaledahat they fully supported what




TACCT was achieving, but then expressed conceres the safety of the process,
with comments like “In the hospital you can keepese on the patient, whereas in
the community this is much harder”.

Ideally, each case study would have been repraséytsimilar groups of providers

in order to gain a balanced perspective of thendaiconcerns, and issues of
delivering quality care outcomes, and the strategiad technologies being used to
overcome these. In most communities, it is likdlgttperhaps only two or possibly
three Provider groups collaborated together tonupg the delivery of care. This

created a risk that the studies would be biaseddsvthe perspectives offered by
the contributing Providers, who are most likelyoorganisational type providers.

Each case had limitations. The Researcher wasngaiged at the commencement of
the trial and as such did not have the opportutatyssist in guiding the initial
objectives and constructs. As a result some clitlata was not obtained. Secondly,
the trial was substantially interrupted by the SsviFlu epidemic, which caused the
trial to come to a standstill for a considerablenber of months. During this time
momentum was lost and not regained. There were H&fdations on the
Researchers side. The costs of undertaking studiesses in different locations
caused a significant burden in terms of travel ame& away from home. This was
especially so with the ARC case, which involved & hour flight, followed by a 4
% hour drive, each way, plus accommodation. Assaltrdrips were minimised,
which the Researcher believes impacted on the groje

9.4 Further Research Areas

The Researcher is already involved in new researojects, which have arisen as a

result of this study. One of the projects is a Héalth project being undertaken by

Unicare E-Health, a development project of Adelditiécare, which involves:
Tele-Health education

continuing professional development to cliniciaagd education sessions
and practical workshops to health students.

Tele-Health support
profession-specific support and advice on Tele-thdal clinicians.
Clinical Tele-Health services

a range of specialist medical services via videpnsatiing to Tele-Health
eligible areas and health services.

Technical Tele-Health network
a network for the delivery of video consulting asttler Tele-Health services.
Evidence for Tele-Health

academic evidence and an "ask us a question" gngeivice about Tele-
Health.

The role of the researcher is to provide expergsspported by research and system
development in the delivery of coordinated Tele{Heaervices. A key component
of this work is to provide substantiated benefitsl &osts, using the e-Healthcare
framework and methodologies.




This project will enable the Researcher to furthefine the CBS framework and
related methods, which can then be used for furévatuations. Additionally the
CBS will hopefully, provide a relevant framework father researchers, who can add
value to the framework.

The Researcher is seeking additional researchqgtsdjleat complement the research
undertaken through this study and previous worksiodgh these projects, the
Researcher is seeking to further refine the eviaondtamework and methodologies
and to have the opportunity to evaluate largergutsj

A further research area that the Researcher is t@gursue, and has had some
interest in over the past decade is the contributiothe design of web and phone
app interactive self-help services, that can be tisengage older people and people
with chronic disease, mental health, disabilitietkom may otherwise become

isolated in their homes.
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Appendix A - Letter to Participants
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Appendix B - Consent Form

Supervisor's name  Professor Jeffrey Soar (USQ, &afdManagement)

| have read the Participant Information Sheet, thiedhature and the purpose
of the research project have been explained tol mmederstand and agree to
take part.

| understand that | may not directly benefit framkibg part in the project.

I understand that | can withdraw from the studgra¢ stage and that this will
not affect my status now or in the future.

| confirm that | am over 18 years of age.

| understand that the information provided will yride used for research
purposes

| understand that all data and information providgdme will be securely
stored and will not be released in its identifiabdem to any third parties
without my written consent.




Appendix C - AT Solutions Investigated

Seon-Woo Lee et al. (2007), explored the assistedgl domain surveying the
elderly in their own homes. Architecture was crdatath sensors for detecting
movement and a gateway in the home for sendingldle to a central server. They
focussed primarily on analysing the data. The sysippears to be rather monolithic
by nature, and does not seem open. This might geoa strategy to solve the
particular scenario they are aiming at and haveaséheir objective, but what if the
system is later adapted by a regional care centtdlee need arises for the system to
talk with several back-end systems, or they needuggport a range of hardware
sensors from another vendor. Whether there is adogbe source code and whether
this is open source is not discussed, but thisagpeot to be the case, and thus not
allowing for modifications or adaptations of thesgm.

Huang and L. (2007) also looked into establishingaechitecture for the home, but
focuses on the conversion of signals in the home known format. The converted
data is placed in a middleware where the formanffor example, a webcam or an
ECG is formatted to the DICOM format from NEMA (NE12008). Due to the

limited amount of information on the middleware relation to the use of

technologies, this work is again deemed ratheredand limited on features. The
use of standards (DICOM and NEMA) seems quite elevand using a middleware
could be promising, if the middleware was itseltdnegeneous with regards to
programming languages and operation system plasfoffhis is not possible to
deduct from the text, as is neither code availghilor licensing issues.

Varshney (2007) writes about the infrastructurerfamitoring the elderly at home.
The research focuses on how sensors should comateinigth the outside world,
but does not specify a complete solution. Thiggairadeemed a prototype project —
exploring a single case, rather than providing mmlete infrastructure for assisted
living solutions.

Bamis et al. (2008) discusses the possibility ohitowing the elderly in their homes
and tracking their movement and providing a scaldbhmework for interpreting
their movement data and a state model of their\weba This includes an API for
asking whether the person is getting enough sledere the person currently is,
number of visits to the toilet etc. The systemafidor third party movement and
tracking sensors, but it does not include for eXampCG or blood pressure sensors.
The system appears modularized and scalable, doeg not appear to be open for
third party software systems, as it does not appedie available for source code
download. The system share many similarities vith®pen Care Project discussed
in this paper, but appear as being rather monoléhd closed.

Kirovski et al. (2007) from Microsoft Research oduces the Health-OS system. It
is a system, apparently dedicated for the Microsgihdows and Windows CE
platforms (even though it is claimed it will run amy suitable real time OS based
device), which integrates different commercial sergpes, collects and stores the
data on standard Windows and Windows CE devices.syBtem appears somewhat
open, including an SDK for accessing the data amdtfonality. Unfortunately, the
source code does not appear to be available, &g&iping the system closed for
most extensions or modifications.

Schwiebert et al. (2001) discusses some issuesdiagabiometric sensors where
they point out a number of important points inchglproblems with power supply,




interruption of the elderly etc. The project is aeel more relevant for providing
requirements for sensor manufacturers than it ikevaet to infrastructure
discussions.

Rodrig and LaMarca (2005), presents a P2P architector collecting and
distributing data from sensors. In our opinion, ttwenplexity of an infrastructure
tends to increase when using a P2P architectuceRadrig and LaMarca does not
convince us otherwise with their system. This dogsmean that it might not have
its validity in some scenarios, just that a penvast-Healthcare infrastructure not
seems to gain anything from being P2P based.

Bardram et al. (2005) discusses the transition foodinary visits at a physician to

the use of telemedicine, where the patients thamasgberforms the measurements
and collects the data. The paper does not focusfastructure or architecture, but

on the usage of systems suitable for home use.

(Telcomed) is a commercial company based in Irelgmmdducing a range of

telemedicine and pervasive e-Healthcare productiuding sensors for monitoring

heart rate, 1 lead ECG, body temperature, weidbdbpressure, blood sugar and
more. They provide a complete infrastructure, fribra patient’'s home to the web-
based Telcomed monitoring centre. They use pr@gietommunication protocols,

and the solution appears not to be open for thartlysolutions.
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/
Cellular ' =y

— fe"ﬁ"'"“. |

4 l
/ d IP Cnmmun:atm-n\
—pp
Server St — ﬁ 5
Local Nebwork a=p

{ Datihast & Apphcation

Internct SWH

| Telephone /

. Line —— Medical Monitoring
“w — ; Center Workstation
Measurement
Local Telephone | RAS |
Eschange "-.\

o

Figure AO-1 Overview of the Telcomed Telemedicineusveillance system and
Medical Monitoring Centre

(Corscience) is likewise a commercial company, thase Germany. They also
provide a complete vertical monolithic solution lusing sensors for ECG, blood
pressure (both 1-lead and 3, 6 or 12-lead), a weighsor as well as an Asthma
sensor device. The Corscience system can send fatata either a stationary
gateway, or a small mobile gateway, to a centrtdlmiese, and provides web-access
to these data, including alert functionality andread he Corscience system is closed
like Telcomed, but they do use Bluetooth for mastser devices, and they do share
their communication protocol with partner companggning an NDA. The Open
Care Project is supporting several Corscience sgrvices at present, incl. ECG,
blood pressure and weight. Corscience is not oparce, and not much more open




than is the Telcomed solution. Again, choosing €Cersce requires a full solution,
and it may not work with for example, Telcomed prois.

Figure A0-2 Overview of the Corscience Deployment

Sensors communicate with relay stations to a ceséaer, and then on to EPR's
and other systems.

Yet another private company is (Tunstall). Tunsteds a wide range of sensor
products, incl. pressure mats and movement seraorsell as blood pressure, ECG,
temperature and more. Tunstall utilizes an intéradiase station at the user’'s home,
sending the data directly to the relevant clinigai, the sensors are Bluetooth
based, and by signing an NDA, it is possible tdrmarwith them. Again, we see a
semi open solution, which is not open source.

Symptom guestions Vital sign monitaring

Figure AO-3 Tunstall Tele-Health Monitor

(similar to the Open Care Base station) - herekimgrwith a Bluetooth based blood
pressure device

Intel has recently released the Intel Health Gurt¢S6000(Intel), which is an
interactive mobile computer with a touch screemmea and more. According to
Intel, a whole range of sensor types has beerfiedrfor use with it, which sensors
exactly has not been revealed yet. The solutioreagpsomewhat monolithic in
nature, but might be open for third party sensasslong as Intel will certify them.
There is no mention of whether the system is operekternal systems, including
Electronic Patient Record systems, clinical systemd others. Also, there is no
mention of whether the source code is availablenfodifications, or whether the
hardware platform might be changed to something thlan an Intel based machine.




Figure AO-4 Intel Healthguide
The Intel Healthguide is a touch screen based ctenpar easy access to data.

The (Continua Alliance, 2010) is a non-profit, opedustry alliance of e-Healthcare
and technology companies that has realized thagtbinteroperability has yet to be
achieved” (Hospital peer review, 2000) within theld of pervasive healthcare.
They conclude that “Much of the technology that caprove e-Healthcare already
exists in some form. For example, medical devibas tonitor health and fithess —
blood pressure cuffs, glucose meters, medicati@tkérs, weight scales and
pedometers — are on the market. These pieces chanotegrated into full personal
Tele-Health systems that can send data from meltiphdors’ medical devices to a
health care provider or fithness coach. No standagst that fully define
interoperability among these devices, thus the gtaik unable to invest in
interoperable solutions.” (Vestn Akad Med Nauk SS$850).

The Continua Alliance has the goal of achievingilioperability between different e-
Healthcare related technologies and solutions. Gtwtinua Alliance plan on using
the ISO/IEEE 11073 family of Medical Device Connety standards and
Bluetooth and the USB Personal e-Healthcare De®lass Specification as the glue
to tie e-Healthcare sensors and computing hardveayether with Remote Patient
Monitoring and Electronic Health Record systemss(Dlanag Advis, 2001). The
Continua Alliance is dedicated to provide developources (including access to
some free reference source code) as well as gugdelnd a certification process.
The Continua Alliance is as such in many respelosety related to the mission of
the Open Care Project. It is considered that threynaore concerned with device
interoperability than providing a complete and lyeeavailable end-to-end
infrastructure.

Nexus eCare™ is a client centric, online collabgeatare platform, through which
multi-disciplinary providers can collaborate witacipients and other members of
their care team to deliver interactive, face-toefamnline and remote services.

Built on the Microsoft.NET platform, eCare™ incorptes web portals and a mobile
app through which providers can interface and comaate with their clients and

other members of the care team. eCare™ can ingekigtt Assistive Devices via

blue tooth and wireless, and incorporates videdintelogies and alerts (Nexus
eCare).




Appendix D - Measurement Tools used to measure Castand
Benefits

TERM DEFINITION

ABMIS A powerful online analysis solution that enebfeedback from multiple stakeholders
to be combined with statistical data to create @\3éw of process and service
efficiency.

ACCNA Australian Community Care Needs Assessment (ACCNA) and
http://chsd.uow.edu.au//documents/accna_cena_femtt sdec06.pdf

CENA Carers Eligibility and Needs Assessment (CENA)
http://chsd.uow.edu.au//documents/accna_cena_fesstt sdec06.pdf

InteRAI Assessment Instrumelnttp://www.interrai.org/section/view/

NVIVO An analysis solution used for classifyingstg and arranging information,
exploring trends, building and testing theories alignately arriving at answers to
questions.

ONI ONGOING NEEDS IDENTIFICATION

http://www.health.qld.gov.au/hacc/ONIUpdatedfile&0N %2
0T00l%20v2.00%20-%20Request%20Form_1.pdf




Appendix E - CWL — Interim Evaluation Survey

Survey for the Evaluation of the Rural ECare ComityWVaiting List

reduce administration,

improve transparency of the referral process,

reduce the potential of clients getting lost onwlzating list,

reduce handling of confidential information by nipik service providers and

provide accurate data on waiting lists, prioriteesd community package
service provision across the region.

The purpose of this survey is to assess the peafocen of the CWL against the
anticipated outcomes in the original project pr@bos

Anticipated Outcomes from the CWL database from theoriginal CWL project
proposal.

More streamlined approach to the assessment, abfeamd management of
community packages.

Greater transparency of referral process

Less likelihood that clients get lost in the system

Administrative work for CSP is reduced and greatetential for CSP to
concentrate on core business.

CSP do not have to maintain independent refedes. fi

CSP have a tool that will assist with forward pliaugn(for example, identify
workforce gaps, flag future clients)

Full ACAT information is only provided to the CSRat will provide the
service

There is a greater likelihood that clients coulceiee other services while on
the waiting list for Community Packages

Clients will only have to deal with one CSP andlwéve a contact for all
information on health & community services througgrelink.

Accurate data would be available on waiting listpiorities across regions.
Demand for and supply of packages across the regin be more
transparent which will assist with regional plarqnand advocacy.

The promotion and enhancement of Carelink as aesacpoint for services
and information.

Reduce handling of confidential information by npli service providers;

Provide accurate data on waiting lists, prioriteasd community package
service provision across the region; and

Enable people living in the community who are éligi for Community
Packages to have choice of the provider of the ConiiynPackage.
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Appendix F - ARC — Business Processes

Business process:

Monitor patient admissions,
updates and discharges

Reduce unnecessary hospital
admissions and LOS

Description: Manually identify patient admissionpdates and discharges
Roles: TACCT, Patients
Triggers: Patient presents to ED

Referral created by ED staff
Manually searching for patients

Pre-conditions:

Non Indigenous Patient§5 and Indigenous Patient$0

Process description:

Scan HBCIS and EDIS to ideptitgntial patients
Scan ED to identify potential patients
Receive referrals

Post-conditions:

Assessment required to determapadity to be transferred to home care

Current supporting
applications / tools

HBCIS

EDIS

Access database
ED white board

Current forms / templates: N/A
Supporting documents: N/A
Business rules: N/A
Data entities: HBCIS
EDIS

Access database

Issues:

This process is predominantly manual

Notes:

The process could be improved by implemgraimautomated system that
incorporates algorithms to identify potential patgfor home care and
provides alerts to TACCT on a real-time basis




Track patients

Business process:

Reduce unnecessary hospit al
admissions and LOS

Track patients:

Description: Track patients admitted who may be suitable for transfer to
community care as an alternative to hospital care. Patients
are filtered, based on age, triage, admissions history and
other indicators as determined between TACCT, clinicians,
and other key stakeholders.

Roles: TACCT, Patients

Triggers: Patient admitted

Pre-conditions:

Non Indigenous Patients 65 and Indigenous Patients 50

Process description:

1.1 Scan HBCIS and EDIS to identify potential patients
1.2 Scan ED to identify potential patients

Post-conditions:

Assessment required to determine capacity to be transferred
to home care

Current supporting
applications / tools

HBCIS

EDIS

Access database
ED white board

Current forms / N/A

templates:

Supporting documents: N/A

Business rules: N/A

Data entities: HBCIS
EDIS

Access database

Issues:

This process is predominantly manual

Notes:

The process could be improved by implementing an
automated system that incorporates algorithms to track
potential patients for home care after they are admitted




Maintain patient details

Business process: Reduce unnecessary | Maintain patient details
hospital admissions and
LOS

Description: Record and review additional patient details, including
referral details, patient demographics, personal, medical and
social information, assessments, care plans, car team,
interventions, notes, documents and images

Roles: TACCT, Patients

Triggers: Patient identified by TACCT as a potential candidate for

home care

Pre-conditions:

Non Indigenous Patients 65 and Indigenous Patients 50

Process description:

1.1 Assess patient
1.2 Record additional details

Post-conditions: N/A
Current supporting HBCIS
applications / tools EDIS

Access database
Spreadsheets and manual documents

Current forms / N/A

templates:

Supporting documents: N/A

Business rules: N/A

Data entities: HBCIS
EDIS

Access database

Issues: Information maintained on the patient, outside of HBCIS is
predominantly kept manually
Notes: The process could be improved by implementing an

system that enabled information pertaining to TACCT to
be recorded and accessed by either TACCT, or another
member of the patient’s care team




Assess patient’s suitability for home care

Business process:

Reduce unnecessary hospital
admissions and LOS

Assess patient’s
suitability for home care

Description: Assess a patients potential to be transferred to home care as
an alternative to hospital care

Roles: TACCT, Patients

Triggers: Patient identified by TACCT as a potential candidate for

home care

Pre-conditions:

Non Indigenous Patients 65 and Indigenous Patients 50

Process description:

1.1 Assess patients

1.2 Record assessments

1.3 Determine patient’s potential to be transferred to home
care as an alternative to hospital care

Post-conditions:

Current supporting
applications / tools

Paper based —

Current forms

templates:

/

Assessment tools

Supporting documents:

Business rules:

Data entities:

N/A

Issues:

This process is predominantly manual

Notes:

The process could be
assessment results into
comparisons

improved by recording the
a database for future




Coordinate home based care

Business process:

Coordinate home based
care

Reduce unnecessary hospital
admissions and LOS

Description: Coordinate home based care for patients to be delivered by a
combination of internal (TACCT) resources, and or
community based providers. The coordination process
continues after discharge until the requested services have
been completed for the patient.

Roles: TACCT, Patients, external Providers

Triggers: Patient transferred to home care

Pre-conditions:

Non Indigenous Patients 50

Care plan determined

65 and Indigenous Patients

Process description:

1.1 Determine what resources are required to provide care
1.2 Either Schedule services internally, or refer services to
external organisation

Post-conditions:

Care completed

Phone, fax and email
Paper, excel

Current sup porting
applications / tools
Current forms /
templates:

Referral forms

Supporting documents:

Business rules:

Data entities:

Access database
Manual paper

Issues:

This process is predominantly manual

Notes:

The process could be improved by making it easier to
coordinate services and share patient data with external
providers




Report on and analyse activities and outcomes

Business process:

Reduce unnecessary |Report on and analyse
hospital admissions and |activities and outcomes:
LOS

Description: Report on activities and provide statistical analysis
Roles: TACCT
Triggers: Patient transferred to home care and services completed

Pre-conditions:

Non Indigenous Patients 65 and Indigenous Patients 50

Process description:

1.1 Generate statistical reports

Post-conditions:

N/A

Current supporting
applications / tools

Access database
Excel

Current forms
templates:

/

Supporting documents:

Business rules:

Data entities:

Access Database

Excel
Issues: Limited statistical analysis
Notes: The process could be improved by developing /

incorporating a more comprehensive set of statistics




Appendix G - Statistical Data Sources
AIHW
http://www.aihw.gov.au

The Australian Institute for Health and Welfarears Australian government agency
responsible for health and welfare information atatistics. The AIHW manages a
range of national data collections covering hedilthysing and community services.
Its data management role includes the promotiorcoofsistency among national,
state and territory statistics, and the produatibocomprehensive national data.

Key publications

the biennial Australia’s Health and Australia’s Welfare reports to the
Australian Parliament.

working papers and reports covering topics by disegopulation group,
health service area etc.

Data sets

Online data at the AIHW website includes:

METEOR, the national online metadata registry fealth, community services
and housing assistance.
Data standards - National Health Data Dictionargtidhal Community Services
Data Dictionary, National Housing Assistance DatetiDnary.
data cubes with an interactive, “build-your-own adable” facility. Topics
covered include: Alcohol and other drug treatmexancer; chronic disease;
disability; expenditure; general practice; hospitabrbidity; mortality; mental
health; and risk factors.

Additional data at http://www.aihw.gov.au/publications/index.cfm/titl€©015

Introduction (148K PDF)

Overview of Australian hospitals (234K PDF; 181K Xltables and figures)
Note 8

Public hospital establishments (203K PDF; 85K X&Blés and figures) Note 6
Hospital performance indicators (352K PDF; 369KXia8les and figures)
Waiting times for elective surgery (195K PDF; 15XKS tables and figures)

Administrative data for admitted patients (317K PB8K XLS tables and
figures)
Demographic profile for admitted patients (307K P¥©2K XLS tables and
figures)

Principal diagnoses for admitted patients (309K PB#8K XLS tables and
figures)

Procedures for admitted patients ( 439K PDF; 382§ Xables and figures)
Note3




External causes for admitted patients (249K PDEKLBLS tables and figures)

Australian Refined Diagnosis Related Groups for itteih patients (317K PDF,;
286K XLS tables and figures) 9

ABS

http://www.abs.gov.au/

ABS health-related information includes the resoltshe triennial National Health

Survey, which collect information about the healtatus of Australians, their use of
health services and facilities, and health relaspects of their lifestyle. In addition
to the summary publications, the ABS releases &bpiealth “snapshots” covering
disease areas or population subgroups.

Australian DoHA
http://www.health.gov.au/internet/wcms/publishirgf/€ontent/Statistics-1

The department manages a number of data setsingefat Casemix, covering
hospital activity in both the public and privateses.

National Admitted Patient Care Dataset

Elective Surgery Waiting Times Additions and Renlsva
Elective Surgery Waiting Times Census

Non-admitted Patient Emergency Care

Public Hospital Establishment Collection

National Hospital Cost Data Collection (NHCDC)

The Hospital Casemix Protocol (HCP) data collection
Private Hospital Data Bureau (PHDB)

OECD

http://www.oecd.org/

Health information from the OECD includes:

country reports (submitted by country governmemnages)
statistics from OECD countries
a range of research projects, working papers, #met publications.

These contain health, mortality and morbidity datsalth system policy,
expenditure and use information, and historical ganson for the countries
consideredOECD Health Data 2006: Statistics and Indicators 30 Countries

WHO
The WHO's health statistics and information prograuessed online at

http://www.who.int/whosis/en/index.htinkcludes:




Core Health Indicators

Mortality and health status

Disease statistics

ICT statistics

Health system statistics

Risk factors and health service coverage




Appendix H - Cardiac Rehabilitation Assessment
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Appendix | - CSIRO Resource Allocation




Appendix J - Cap2 Outcomes Benefits and Measures

The following table outlines the Outcomes, Objessivand Measures used in the

CAP2 evaluation.

OUTCOMES
OBJECTIVES
MEASURES

1.1. Improved referral processes will increase the nurnbpeople accessing the program

1. ACCESS - People can access the program within aptide time, irrespective of income, physical
location or cultural background

provided with options to
participate in rehabilitation
programs

for people living in the
community

Measures Question / Description Purpose Data  Source
Type
# patients referred to th| Has there been a change| This aims to identify if CAP | # Statistical
service the # patients referred to | has made it easier for Data
the service as a result of | clinicians to refer patients to
the trial? the program
% of patients referred | Of the patients referred to| This aims to identify if CAP | % Statistical
who commenced a each program, what % has provided an alternative t Data
program commenced a program? | patients, who may otherwise
not have participated in the
Hospital based program
# patients deemed Of the patients referred to| This aims to identify if CAP | # Statistical
unsuitable for a the service, how many is any more or less likely to Data
program were deemed unsuitable | exclude referrals than the
for the program. Perhaps | hospital based program
because they could not
access the facilities, or
they were not competent
with using the CAP
technology?
Waiting List How transparent is the This aims to identify if CAP | Rating | Stakeholder|
transparency management of the provides greater transparenc Feedback
waiting list for example, in the management of the
how and where clients arg waiting list for example, how
accepted or not accepted | and where clients are
accepted or not accepted
Program choices Are participants people This aims to identify if CAP | Rating | Stakeholder|
living in the community improves the range of choice Feedback

1.2. Reduced waiting times will result in more peopleadiiirg in the program




Measures

# Days waiting time

Question / Description  Purpose Data Method
Type

What was the Ave. # This aims to identify if CAP | Days | Statistical

Days waiting time, after | reduces the waiting times to Data

being referred from
hospital, to gain access
to each program,

access a program by
removing the limitations on
access to Gym sessions

1.3. Patients living in regional and remote communiti@shave greater access to the program

Measures Question / Description  Purpose Data Method
Type
% Regional and Rural What was the % of This aims to identify if CAP | # Statistical
Patients regional and remote offers an option to regional Data
patients enrolled in each| and remote patients, who
program? otherwise may not have bee
able to access the service
% Indigenous participanty What was the % of This aims to identify if CAP | # Statistical
indigenous participants | offers an option to indigenou Data

enrolled in each
program?

participants, who otherwise
may not have been able to
access the service

2. PARTICIPATION - Service is client focused. Participgare treated with dignity, confidentiality and
encouraged to participate in choices that relatbew care

2.1. Improved interactivity between Providers and Recifsevill result in higher Participation
involvement in their care

Measures Question / Description  Purpose Data Method
Type
Access to personal healtff How easily can This aims to identify if CAP | Rating | Stakeholder
and wellbeing informatior) Participants access thein enables participants to more Feedback
personal information in | easily access their personal
relation to the program /| health data
service?
Interactivity between What is the level of This aims to identify if CAP | Rating | Stakeholder
providers and participanty interactivity between improves the level of Feedback

provider staff and
participants?

interactivity between
providers and participants

2.2. Increased patient involvement in their care wiluk in improved long-term outcomes and a
reduction in secondary attacks and re-admissions

Measures

Question / Description

Purpose

Data
Type

Method




Recording of Vital Signs | How often are This may be interpreted as | Qty Statistical
participants taking and | patients taking greater Data
recording their vital ownership over their health
signs (# / WK.) and thus relying less on

external providers

Recording of activities How often are This may be interpreted as | Qty Statistical

and personal measures | participants recording patients taking greater Data
their activities and other | ownership and thus relying
personal measures ( (# /| less on external providers
Wk.)

Medication Management| Have participants This may be interpreted as | Qty Survey
improved on the patients taking greater
management of their ownership and thus relying
medications? less on external providers

Participant tracking Are participants easily | This aims to identify if CAP | Rating | Stakeholder
tracked through the enables better monitoring an Feedback
rehabilitation process, | tracking of people on the
from referral to waiting | program, particularly people
list to services who are high priority

2.3. Increased participant satisfaction will result ighter retention rates
Measures Question / Description ~ Purpose Data  Method
Type

Meets needs of How well does the This aims to identify if CAP | Rating | Stakeholder

participants service meet the better meets the needs of Feedback
individual needs of some participants
participants

Satisfaction levels How would you rate This aims to identify if CAP | Rating | Stakeholder
your satisfaction with thg better provides improved Feedback

service?

satisfaction to some
participants

3. HEALTH OUTCOMES- An effective program with care intentions that are flexible and relevant to the
participant’s needs will improve retention ratesd &ealth care outcomes and reduce secondary atiadks

re-admissions

3.1. Improved retention rates will result in more peopdenpleting the program

Measures Question / Description  Purpose Data Method
Type
Participant selection % people referred to the| This aims to identify if CAP | % Statistical
service who were later | makes decision making and Data
deemed to be unsuitablg choosing clients from the
waiting list easier
# of patients who Of the patients who This aims to identify if CAP | Qty Statistical
completed more than 809 commenced the progran participants encountered les Data

of the program

what % completed 80%
of the program?

barriers to staying on the
program




% of patients who Of the patients who This aims to identify if CAP | Qty Statistical
completed the full commenced the progran| participants encountered les Data
program what % completed 100% barriers to staying on the

of the program? program
# Patients who dropped | # Patients who dropped | This aims to identify if CAP | Qty Statistical
out of the program due tg out of the program due t{ is a more flexible program, Data
logistical reasons logistical reasons, for that can better cater for

example, access to publ| participant changes in

transport, time and cost | circumstances

of travel, travel interstatg

/ overseas, change in

personal circumstances
# Patients who dropped | # Patients who dropped | This aims to identify if CAP | Qty Statistical
out of the program due tg out of the program due t{ had any greater or less drop Data
health reasons a deterioration in health | outs due to health issues

or changed medical

requirements

3.2. Improved Quality of Life and physical health outeesfor Participants
Measures Question / Description ~ Purpose Data Method
Type

Change in QOL Rating | What was the ave. This aims to identify if CAP | Rating | Assessment
over the course of change in the QOL has contributed in some way Data
rehabilitation Rating for participants | to improving participants

that completed a quality of Life

minimum of 80% of their

program
Change in QOL Rating | What was the ave. This aims to identify if CAP | Rating | Assessment
over the course of change in the QOL has contributed in some way Data

rehabilitation

Rating for participants
that completed a
minimum of 100% of
their program

to improving participants
quality of Life




Change in QOLY Rating | What was the ave. This aims to identify if CAP | Rating | Assessment
over the course of change in the QOLY for | has contributed in some way Data
rehabilitation participants that to improving participants
completed a minimum off quality of Life years
80% of the program
3.3. Improved Physical health outcomes for Participants
Measures Question / Description  Purpose Data Method
Type

Fitness What was the average | This aims to identify if CAP | Qty Assessment
distance walked by has contributed to improving Data -
participants in the a participant's fitness level 6minute
6wk&6month walk test
assessments?

Weight What was the ave. This aims to identify if CAP | Qty Assessment
Weight loss/change of | has contributed to improving Data
participants at the a participant's weight loss
6wk&6month
assessments?

BP What was the ave. This aims to identify if CAP | % Assessment
reduction/change in BP | has contributed to improving Data
of participants at the a participant's BP
6wk&6month
assessments?

Stress What was the ave. This aims to identify if CAP | % Assessment
reduction/change in has contributed to improving Data -
stress of participants at | a participant's stress levels DASS21/
the 6wk&6month K10
assessments? questionnai

res
3.4. Reduced Secondary attacks and Re-Admissions
Measures Question / Description  Purpose Data Method
Type

# Readmissions during | What was the # This aims to identify if CAP | Qty Statistical

trial readmissions for a has contributed to reducing Data
related event during the | secondary attacks and
trial hospital re-admissions

# Readmissions within 12 What was the # This aims to identify if CAP | Qty Statistical

months of commencemel readmissions for a has contributed to reducing Data

related event within 12
months of commencing
program

secondary attacks and
hospital re-admissions

4. Quality & Safety - The highest quality servicesyded with actual or potential harm from healthecar
management or the environment in which health isadelivered avoided or reduced to acceptabledimit

4.1. Adverse events minimised




Measures Question / Description  Purpose Data Method
Type
# Adverse events What were the number g This aims to identify if CAP | Qty Statistical
adverse clinical events | is at least as safe as the Data -
during the trial, for traditional program) - NOTE SAE/hospit
example, Heart failure, | The definition for an adverse al
chest pain, investigationy event is any event that eithe admission
did, or could have resulted ir data
serious harm to a participant
# Medication What % of adverse This aims to identify if CAP | Qty Statistical
Management events events were medication | reduces medication related Data -

related

problems / events

subgroup of
SAE

4.2. Reduced adverse consequences resulting from afiaekvices available in regional or rural

communities
Measures Question / Description ~ Purpose Data Method
Type

% Regional and Rural What was the % This aims to identify if CAP | # Statistical

participants re-admitted | Regional and Rural offers an option to regional Data

due to lack of services participants re-admitted | and remote patients, who
within 12 months, as otherwise may not have bee
compared to participantg able to access the service
living in a metropolitan
location

% Indigenous participanty What was the % This aims to identify if CAP | # Statistical

re-admitted due to lack of Indigenous participants | offers an option to regional Data

services re-admitted within 12 and remote patients, who
months, as compared to| otherwise may not have bee
participants living in a able to access the service
metropolitan location
4.3. Reduced missing data on orders and requests
Measures Question / Description  Purpose Data  Method
Type

# Administrative errors | Administrative errors for| This aims to identify if CAP | Qty Statistical
example, missing data | reduces administrative errors Data -
and mixed-up variance
appointment times forms?

# Technology errors Technology errors for This aims to identify if CAP | Qty Statistical
example, SMS not being has substantive technology Data -
received, phone break | issues that could impact on technology
downs, etc. the quality of service issues log

provided

4.4. More effective care provided in the community doi€lear information provided in a timely manner
to all providers involved in the care of a partanip

Measures

Question / Description

Purpose

Data
Type

Method




Communication between| How easily can the staff| This aims to identify if CAP | Rating | Stakeholder|
staff directly involved in | involved in the services | improves communications Feedback
the program delivered to a participant and information sharing

access common between staff involved in the

information and delivery of services

coordinate services?
Communication between| How easily can the staff Rating | Stakeholder
Program staff and involved in the services | This aims to identify if CAP Feedback
Participants share information and improves communications

communicate with and information sharing

participants? between staff and participan
Communication with How easily can the staff| This aims to identify if CAP | Rating | Stakeholder|
General practitioners communicate and share| improves communications Feedback

information with a between staff involved in the|

Participant's GP and delivery of services and the

other providers in their | participant's care team

care team?
Communication with How easily can the staff| This aims to identify if CAP | Rating | Stakeholder
Family and other carers | communicate and share| improves communications Feedback

information with a
Participant's family and
other carers?

between staff involved in the
delivery of services and the
participant's family and other
carers

5. Service Efficacy - Resources are applied in the rmoost effective way to achieve the lowest costdfith
the service provider and the participants

5.1. Increased service capacity, better resource utdis@and more flexible options will reduce the unit
cost per Participant

Measures Question / Description  Purpose Data Method
Type

# of participants enrolled | What were the maximun| This aims to identify if CAP | Qty Stakeholder

at any one time number of participants | could enable more Feedback
that could concurrently | participants to be enrolled in
be managed by each the program
program

Resource Utilisation What were the minimum| This aims to identify if CAP | Qty Stakeholder
# FTE resources require| could improve the utilisation Feedback
for each program of resources

Workforce planning How well is the This aims to identify if CAP | Rating | Stakeholder
workforce matched to assists with forward planning Feedback

the needs of the service
and participants?

for example, selection of
clients, matching workforce
capacity to clients & client
need, workforce developmer




Accurate information What is the quality of This aims to identify if CAP | Rating | Stakeholder
data on participants & | assists with the provision of Feedback
service provision accurate data on participant:

& service provision

5.2. Reduced service delivery costs

Measures Question / Description  Purpose Data Method
Type
Education sessions How much time (In Hrs /| This aims to identify if CAP | Hrs Stakeholder
Week) is spent in decreases service costs Feedback

delivering education
sessions to each progral

Assessments How much time (In Hrs /| This aims to identify if CAP | Hrs Stakeholder
Week) is spent in decreases service costs Feedback
delivering assessments

Coaching Mentoring How much time (In Hrs /| This aims to identify if CAP | Hrs Stakeholder
Week) is spent in decreases the mentoring cog Feedback
mentoring participants

Gymnasium How much time (In Hrs /| This aims to identify if CAP | Hrs Stakeholder
Week) is spent in decreases service costs Feedback

preparing and
maintaining the

Gymnasium

Exercise sessions How much time (In Hrs /| This aims to identify if CAP | Hrs Stakeholder
Week) is spent in decreases service costs Feedback
delivering exercise
sessions

Communications How much time (In Hrs /| This aims to identify if CAP | Hrs Stakeholder
Week) is spent in decreases service costs Feedback

communications with
participants and their
care teams

5.3. Reduced administration costs

Measures Question / Description  Purpose Data Method
Type

Information disseminatior] How much time (In Hrs /| This aims to identify if Hrs Stakeholder
Week) is spent in CAP technologies decreas Feedback
providing participants the time and cost of
with information? providing participants with

information
Receiving and screening| How much time (In Hrs /| This aims to identify if Hrs
referrals Week) is spent receiving CAP technologies decreas|

and screening referrals | the time and cost of
receiving and screening

referrals
Finding and confirming | How much time (In Hrs /| This aims to identify if Hrs Stakeholder
information Week) is spent in finding CAP technologies decreas! Feedback
and confirming the time and cost of finding

participant information? | and confirming information




Coordinating activities How much time (In Hrs /| This aims to identify if Hrs Stakeholder
Week) is spent in CAP technologies Feedback
coordinating activities / | decreases the time and co
services? of coordinating activities

Data entry How much time (In Hrs /| This aims to identify if Hrs Stakeholder
Week) is spent in CAP technologies Feedback
recording activities, for | decreases the time and co
example, phone contacty of recording activities
checking on participant
progress, assessments,
etc.?

Other Administration How much time (In Hrs /| This aims to identify if Hrs Stakeholder

tasks Week) is spent on other| CAP technologies decreas! Feedback
administration tasks, not| the time and cost of other
included above? administration costs

5.4. Reduced infrastructure costs
Measures Question / Description  Purpose Data Method
Type

Facilities What was the est. SQM | This aims to identify if SQM Costing
of facility space required| CAP technologies reduces Model
for each program and infrastructure costs
What was the cost

Communication costs What was the estimated| This aims to identify if $ Costing
cost of communications,| CAP technologies reduces Model
for example, phone bills| infrastructure costs
for each program

Provision and What was the est. cost | This aims to identify if $ Costing

maintenance of Gym for provision and CAP technologies reduces Model

Equipment maintenance of Gym infrastructure costs
equipment

Provision and support of | What was the cost of This aims to identify if $ Costing

technologies technology services, CAP technologies reduces Model
systems and infrastructure costs
infrastructure for each
program

5.5. Reduced patient costs
Measures Question / Description  Purpose Data Method
Type

Patient travel What was the average | This aims to identify if KMs Statistical

distance for participants| CAP technologies reduces Data

to travel over the course
of the program

patient costs

5.6. Increased recovery of funding from external southesugh better identification of patient and
statistical reporting

Measures

Question / Description

Purpose

Data Type Method




Statistical reporting

What was the average
distance for participants
to travel over the course
of the program

This aims to identify if
CAP technologies reduces
patient costs

KMs

Statistical
Data

6. Learning & Growth - Processes, systems and resparseconstantly being improved to provide a higher
quality, more effective service

6.1. Feedback is constantly obtained from participasteff and other stakeholders

Measures Question / Description  Purpose Data Type Method
Feedback from What is the quality of thg This aims to identify if Rating Stakehold
participants feedback received from | CAP enhances the level of er
participants? feedback received Feedback
Feedback from staff What is the quality of thg This aims to identify if Rating Stakehold
feedback received from | CAP enhances the level of] er
staff? feedback received Feedback
Feedback from other What is the quality of thg This aims to identify if Rating Stakehold
stakeholders feedback received from | CAP enhances the level of er
other stakeholders? feedback received Feedback
6.2. Journals, papers and presentations are deliveradessilt of the service
Measures Question / Description  Purpose Data Type Method
# Journals, papers and | How many Journals, This aims to identify if Rating Stakehold
presentations delivered a papers and presentation| CAP leads to new learning er
a result of the service have been delivered as § and dissemination of result Feedback

result of the service over
the past 12 months




Appendix K - Cap Technology Questionnaire
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Angina stability 64.13+£25.08 59.46+22.32
(n=46) (n=37)
Angina frequency 89.13+16.44 90.00+15.60
(n=46) (n=38)
Treatment satisfy 92.95+10.33 89.64+15.76
(n=44) (n=36)
Disease perception 71.61+23.93 68.95+25.54
(n=45) (n=38)

Lipid profile mean+SD

Total Cholesterol

3.37x1.12 (n=47

3.73£1.03 (N3

LDL

1.710.78 (n=47)

2.01+0.84 (n=33

HDL 0.98 +0.33| 1.02+0.25 (n=33)
((n=47)

Triglycerides 1.34+ 0.78 1.50+0.95 (n=34)
((n=47)

HbAl1C 573 = 1.23 6.65+2.33 (n=11)

(n=21)




Appendix L - Conference Presentations

eCommunities of Care - Measuring the Benefits - Hildonference (Nov
2010)

GPs at the Centre of an eCare community — NGP pemée (Aug 2010)

Improving the journey from hospital to home — Céithélealth Conference
(June 2010)




Appendix M - Journal Articles / Conference Papers

eCommunities of Care — Measuring the Benefits!

Whittaker, F. (2010), eCommunities of Care - Memspurthe Benefits - HITH
conference (Nov 2010) Sydney

Abstract— Information Technology and Communications are rgpichnsforming
the health care sector, enabling new models of taremerge where many
previously centre based services can now be deliveafely and cost effectively to
people in their own home or community setting.

One example is a Technology Enabled and Home-b&sediac Rehabilitation

program developed by CSIRO which utilises mobilehi®logies to offer patients
recovering from a myocardial infarction, a costaént, sustainable, and effective
alternative to the traditional gym based program.

GPs at the hub of an eCare community

Whittaker, F. and Wisdom-Hill, K. ( (2010), GPs tite Centre of an eCare
community — NGP conference (Aug 2010)

Abstract— Achieving improved outcomes for people with mentaalth, by
enabling General Practitioners, Mental Health S&wiand Social Services to share
information and pro-actively collaborate in theidety of care.

The Adelaide Hills Division of General Practice (BBP), in collaboration with
Nexus eCare have implemented a Mental Health edfeolution, that is currently
being trailed with a select group of GPs using MalDirector and Mental Health
specialists using MHagic. Practitioners, using MatiDirector, have been provided
with a 2710 Mental Health template that enablemtt® quickly generate and send a
referral via email, secure message or fax, to tR®OGP's Mental Health team. The
Nexus eCare solution intercepts the referral, syorghes the information with the
AHDGP's MHagic database and generates an aleretobers of the AHDGP MH
team. The aims of this project are to make it edsie Practitioners to make MH
referrals, reduce the risk of errors and minimiseual input.

This paper looks at the challenges and successagplEdmenting a communications
system that enables patient data to be shared &etwaltiple care professionals and
the impact this has on the delivery of care ses/togpeople with mental health.

Improving the journey from hospital to home

Whittaker, F. (2010), Improving the journey fromspdal to home — Catholic Health
Conference (June 2010)

PowerPoint presentation

Service and Business Model for Technology Enablechd Home based Cardiac
Rehabilitation Programs

Sarela, A Whittaker, F and Korhonen, I., (2009) V8= and Business Model for
Technology Enabled and Home-based Cardiac Retslmht Programs”, 31st
Annual International Conference of the IEEE Engimegin Medicine and Biology
Society (EMBC'09), Minneapolis, USA, 2009.

Abstract— Cardiac rehabilitation programs are comprehengfeestyle programs




aimed at preventing recurrence of a cardiac eudotvever, the current programs
have globally significantly low levels of uptakeoie-based model can be a viable
alternative to hospital-based programs. We develapal analysed a service and
business model for home based cardiac rehabilitdiesed on personal mentoring
using mobile phones and web services. We analyseditferent organizational and
economical aspects of setting up and running timeehlbased program and propose a
potential business model for a sustainable andleviabrvice. The model can be
extended to management of other chronic conditimnsnable transition from
hospital and care centre based treatments to sabtaihome-based care.

Technology Enabled Cardiac Rehabilitation Program, Care Assessment
Platform (CAP)

Sarela, A Whittaker, F Ding, H and Karunanithi, §2009) "Technology Enabled
Cardiac Rehabilitation Program, Care AssessmertfoRia (CAP)" CSIRO ICT
Centre Conference (ICTCC'09), Sydney, Australi®®0

E-community of care — a community care informationmodel

Soar J and Whittaker F (2008), Australian AgeingAdg - E-community of care — a
community care information model




Appendix N - Other Presentations

CAP2 Cost Benefits Analysis (Provided as support tQueensland Health for the
Uptake of the CAP2 CR service model.

Abstract— A cost benefits analysis was completed to supperhipothesis that the
CAP Home-Base cardiac rehabilitation (CR) modelersff a cost-efficient,

sustainable, and effective alternative to overcdheelimitations and barriers that
exist in traditional cardiac rehabilitation progmm

Using an adaptation of the updated Delone and Mtl({2803) as a framework, 5
key perspectives were incorporated to create aidimknsional measuring model
with interdependencies between the different petspes. Outcomes selected for
this analysis were Cost Efficacy, Participationakte Outcomes, Quality & Safety
and Access. A mixed methods approach was usedlextcand analyse data which
was obtained from semi structured interviews, faiainreports, trial statistics,
assessments and surveys.




