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AbstrAct
Introduction Chronic diseases are the leading cause of 
illness, disability and death in Australia. The prevalence and 
associated health expenditure are projected to soar. There 
is no ‘whole system’ approach to healthcare in Australia. To 
overcome this fragmentation, the Gold Coast Hospital and 
Health Service (GCHHS) is developing a new model known as 
Gold Coast Integrated Care (GCIC). To evaluate GCIC a 4-year 
pilot trial commenced in March 2015. This protocol paper 
describes the evaluation of GCIC.
Methods and analysis A pragmatic non-randomised 
controlled clinical trial is conducted to test the hypothesis 
that GCIC will result in improved health and well-being 
at no additional cost to the healthcare system. Using a 
mixed methods approach, impact, outcome and process 
evaluations will be undertaken to assess the effectiveness 
and acceptability, including the balance of costs between 
primary and public secondary care sectors, staff and 
training requirements, clinical service delivery, and trial 
implementation. Fifteen general practices have agreed 
to deliver GCIC. One thousand five hundred of their 
adult patients with treated chronic diseases, high risk of 
hospitalisation or healthcare utilisation were recruited 
to the intervention arm. Approximately 3000 patients 
not associated with the participating general practices 
were identified as controls using propensity matching 
which will provide service utilisation and disease data 
for usual care. Baseline data and follow-up observations 
are collected annually until the end of 2018. Quantitative 
analyses will measure patient healthcare costs, utilisation 
of health services, and health outcomes, and general 
practice clinical service delivery according to clinical 
guidelines (number of foot exams, HbA1c tests). Qualitative 
analyses will focus on patient and staff experiences, 
satisfaction, engagement and implementation of the 
programme as planned.
Ethics and dissemination Approval was received from 
the GCHHS and Griffith University. The study is registered 
with the Australian New Zealand Clinical Trial Registry 
(ACTRN12616000821493). Findings will be communicated 
via yearly reports to funding bodies and scientific 
publications.
Trial registration number ACTRN12616000821493; Pre-
results.

IntroductIon
Chronic diseases were the leading cause 
of illness, disability and death in Australia 
in 2011,1 2 and their relative burden on 
the health system increases over time. For 
example, health expenditure on the most 
prevalent chronic condition (type 2 diabetes) 
is projected to increase 520% from a 2002–
2003 level by 2032–2033, while the increase 
in total health expenditure is expected to 
be 189% over the same period, mainly due 
to two demographic growth factors: popula-
tion ageing and the increase in population.3 
The majority of chronic disease health dollars 
are allocated to hospital service for admitted 
patients, out-of-hospital services, medica-
tions and dental services.1 A major problem 
in managing chronic disease services is the 
fragmentation of the Australian healthcare 
system, attributed to the complex interplay 
of health funding and division of responsi-
bilities between the federal, state and local 
governments for both private and public 
health services. Fragmentation is also perva-
sive between general practice and acute care, 
creating discontinuities in service provision.4 5

In Australia, there are numerous national 
and state initiatives and programmes aimed 
at linking sectors of the healthcare system; 
however, no consistent ‘whole-system’ 
approach to integrating services between 
primary healthcare and other health-
care services exists.6 A national agreement 
between all Australian federal, state and 
territory governments in 2012 supported 
an integrated approach to promote healthy 
lifestyles, prevention of illness and injury, 
and diagnosis and treatment across the 
continuum of care, as a means to improve 
health outcomes for all Australians and the 
sustainability of the Australian health system.7 
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These improvements are particularly relevant for the Gold 
Coast (Queensland, Australia) population, where almost 
a third of the population will be over 55 years of age, 
and the number of people aged over 85 years will nearly 
double by 2021 compared with the 2006 level.8 In the 
context of this national agreement and growing burden 
of disease, the Gold Coast Hospital and Health Service 
(GCHHS) and the Gold Coast Primary Health Network 
(GCPHN) and Queensland Health in partnership with 
Griffith University (GU), led the development of a new 
model of care. To evaluate this new model of service 
delivery a 4-year pilot trial, referred to as Gold Coast Inte-
grated Care (GCIC), commenced in March 2015 with 
the establishment of a coordination centre to coordinate 
health services linking the patient and general prac-
tice with all other relevant health and hospital services. 
Significant funding was secured from Queensland Health 
and the GCHHS, with a contribution from the GCPHN. 
Additional funds were received from the Australian 
Government Department of Health to perform this eval-
uation study. None of the funding bodies had or will have 
an input in the design and management of the study, in 
the analysis and interpretation of data, or in the writing 
and submission of reports and publications. The GCHHS 
and the GCPHN are providing administrative data for 
analysis for the evaluation.

The design principles of GCIC are based on that of 
large-scale whole system models such as Kaiser Perma-
nente8 and Intermountain Healthcare9 in the USA. A 
review of these American models highlights the merits 
of integrated care programmes that focus on high-im-
pact health conditions while situating primary care at the 
centre of chronic illness management, making it ‘acces-
sible, continuous, comprehensive, coordinated, and delivered in 
the context of family and the community’.8 10–13

Common attributes of successful integrated care 
programmes targeting individuals with chronic and 
complex conditions include the ability to stratify and 
target high-cost, high-need individuals, fostering effec-
tive interactions with patients providing self-management 
support and multidisciplinary care pathways organised 
through a single point of entry while creating an envi-
ronment for successful leadership at all levels.12 14 The 
patient-centred medical home described by Jaén et al is 
an example of this type of approach which acts as a coor-
dination centre for patients and their families, providing 
easy access to first-contact and comprehensive care where 
the patient is an active participant in their own health and 
well-being.15 A 2-year evaluation of this model in the USA 
showed improvements across both patient and health 
service outcomes with improved patient experience, 
quality, fewer emergency department and hospital visits, 
and lower costs.16

In the UK, health leaders, policy makers and researchers 
have a long established interest in integrated care with 
the decentralised capitated health service model rather 
than the fee for service framework in Australia. Lessons 
from UK programmes including the Integrated Care 

Pilots and Trafford highlight the importance of strong 
leadership and collective governance with co-location of 
multidisciplinary teams within an integrated care frame-
work.17–21 Additionally, researchers emphasise the need 
for communication, exploiting linked data sets including 
general practice data, and shared information technology 
and health record systems.18 22

The GCIC programme was founded on the notion 
that care coordination, planning and patient advocacy is 
best achieved in collaboration with general practitioners 
(GPs), supported by specialists, multidisciplinary teams, 
non-government organisations and private allied health 
providers, so that patients get the care they need, when 
they need it, in ways that are user-friendly, achieve the 
desired results and provide value for money.23 The over-
arching goal of GCIC is to proactively manage patients 
with chronic and complex conditions, in close collabo-
ration with GPs, to reduce presentations to emergency 
departments, improve the capacity of specialist hospital 
outpatient departments, and decrease planned and 
unplanned hospital admission rates, all of which should 
be cost-effective for the GCHHS. This protocol paper 
describes the evaluation of the GCIC programme, a 4-year 
pilot programme, guided by the Standard Protocol Items: 
Recommendations for Interventional Trials recommen-
dations.24

Methods and analysIs
study design
The evaluation study is a pragmatic non-randomised 
controlled clinical trial to test the primary hypothesis that 
the GCIC will result in improved health and well-being at 
no additional cost to the healthcare system. The primary 
unit of analysis will be the individual, while the general 
practices and healthcare workforce will be the secondary 
units of analysis.

Using a mixed methods approach, impact, outcome and 
process evaluations will be undertaken to assess the overall 
effectiveness and acceptability of GCIC. The evaluation 
includes two components: a core evaluation of high-risk 
patients and a population health outcomes component. 
The following research questions were defined. Co-primary 
questions: (A) Did GCIC reduce overall costs of delivering 
healthcare services to the GCHHS for high-risk patients 
with complex needs compared with usual care? (B) Did 
GCIC improve health outcomes for high-risk patients 
with complex needs compared with usual care? Outcome 
evaluations: (A) Did GCIC change the proportion of costs 
shared by the primary and secondary care sectors? (B) 
Did GCIC reduce potentially avoidable hospital admis-
sions, emergency presentations and length of stay? (C) To 
what extent did GCIC improve experiences and satisfac-
tion with care for both patients and clinicians? (D) What 
was the relationship between patient outcomes and clin-
ical and demographic characteristics? (E) What was the 
cost-effectiveness of GCIC? Impact evaluation: (A) What 
are the costs and benefits of generalising the GCIC model 
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to other parts of Australia? (B) What are the projected 
changes in numbers of hospital admissions, emergency 
presentations, general practice visits and other health-
care utilisation? (C) What is the staffing requirement 
(including training needs) and displacement from gener-
alising GCIC? Process evaluation: (A) Did GCIC improve 
clinical service delivery according to guidelines? (B) To 
what extent was GCIC implemented as intended? (C) 
Which elements of GCIC were seen to be most useful by 
staff and patients, respectively? (D) To what extent did 
GCIC improve continuity of care?

Governance arrangements for GCIC include a managing 
director and a senior management team referred to as 
the Executive Management Team, which provides strategic 
leadership and management of the overall processes and 
business operations as well as strategy, budget, programme 
structure and administration. A Strategic and Clinical Advi-
sory Committee has been appointed for providing clinical 
oversight and strategic direction. An Evaluation Steering 
Committee acts as the peak advisory body for the evalua-
tion study, providing oversight and advice to the team to 
ensure the continued quality and credibility of evaluation 
activities including facilitating access to administrative 
data and ensuring the evaluation is on track. Individ-
uals responsible for the design and implementation of 
GCIC are employees of GCHHS and other organisations 
(excluding GU). GU provides an independent team 
based at the School of Medicine to perform trial data 
management, analyses, interpretation and reporting.

Participants and recruitment
An expression of interest was sent to all general practices 
on the Gold Coast (n=165) to invite them to participate 
in GCIC. General practices that indicated an interest 
received a visit from representatives of the programme 
and the GCPHN. As a result, 15 general practices have 
signed on to deliver the proposed integrated model of 
care as part of GCIC (referred to as network general 
practices). The GCIC programme has also engaged the 
23 Gold Coast general practices that had a data sharing 
arrangement with PHN, and were available to act as 
practice controls. These ‘non-network’ practices were 
approached in person, and invited to provide written 
consent to be involved in the study. Their involvement 
in GCIC is limited to providing aggregate (deidentified) 
service utilisation and clinical metrics data, which will be 
used to compare population health outcomes with the 
network practices. The larger sample size of non-network 
practices is an attempt to overcome the potential bias due 
to systematic differences between practices, including 
PHN chronic disease interventions.

The network general practices have a total active (ie, 
attended the practice three or more times in the past 
2 years25) population of approximately 92 000 patients 
(about 17% of the Gold Coast population). Literature 
indicates that approximately 3% to 5% of the general 
practice population are complex high-risk patients 
having multiple chronic conditions with the highest risk 

of hospitalisation (RoH), and 10% to 15% are ‘diag-
nosed but stable’ with a known chronic condition and at 
medium RoH.26 27 Eligibility for the programme included 
GCHHS patients at high RoH identified through the 
following six processes: (A) a manual review of hospital 
and general practice records to identify patients who in 
the past 3 years had at least one  inpatient admission, at 
least one emergency department presentation, at least 
20 general practitioner visits, currently use 5 or more 
prescibed medications, and have a coded diagnosis 
of diabetes, chronic heart disease, chronic obstruc-
tive pulmonary disease or chronic kidney disease,28 
(B) purposely designed RoH Score within the next 12 
months based on 58 predictor variables covering medical 
history, demographics and prior healthcare utilisation 
from both general practice and hospital data. Patients 
with a RoH Score of 70% and higher were identified and 
their details sent to the GP to consider for enrolment to 
the programme, (C) disease registers using RoH Score 
plus clinical metrics beyond normal range, (D) medical 
registrar reviews of patients’ records when admitted to 
hospital from network practices, (E) GP referrals for 
patients who were not captured in the manual risk strat-
ification process, (F) direct referral by family members 
of patients requesting to be part of the programme and 
who were assessed as amenable. For evaluation purposes 
eligibility was restricted to the adult (≥18 years of age) 
high-risk population at the time of enrolment. Exclusion 
criteria include those with non-chronic conditions, mater-
nity patients, residents of aged care facilities, residents of 
areas other than the Gold Coast, children <18 years at the 
time of recruitment. Approximately 1500 patients were 
recruited to form the intervention arm of GCIC between 
March 2015 and September 2016. Participants gave 
written informed consent to participate in GCIC, and 
separate consents to access their hospital, Medicare and 
pharmaceutical (Medicare Benefits Schedule (MBS)/
Pharmaceutical Benefit Scheme (PBS)) claims records 
(see online supplementary files A,B and C). Patients 
within the network general practices who have been diag-
nosed with at least one chronic condition and do not 
meet the high-risk criteria are categorised as ‘diagnosed 
but stable’, and are proactively managed through ‘live’ 
general practice based disease registers. These patients 
may transfer into the high-risk category and thus be 
eligible for holistic assessment, depending on the status 
of their condition.

Approximately 3000 patients with similar character-
istics at baseline to patients in the intervention group 
have been allocated to a matched control group (1:2 = 
intervention:control) through a two-step process: initial 
identification and propensity score matching. The aim was 
to achieve the best possible match, however, restriction 
to patient level hospital data have limited the evaluation 
team’s ability to match on all criteria used for identifying 
the intervention group. Initial identification of potential 
control group members was completed according to the 
following hospital criteria:
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 ► Diagnosis of at least one International Classification of 
Diseases (ICD)-10 block (n=108) marked as primary 
or secondary reason for admission

 ► Any occasion of service at GCHHS between 
01 July 2012 and 30 June 2015

 ► Aged ≥18 years
 ► Resident of the Gold Coast region
 ► Not a patient of network general practices
 ► Not requiring an interpreter
 ► Not a resident of an aged care or nursing facility
 ► Alive in June 2015

Following the initial identification, the research team 
identified and selected control group participants 
through propensity matching, for inclusion in the evalua-
tion study.

Propensity scores were calculated using a probit model, 
where the covariates included age, gender, number of 
outpatient appointments, number of emergency presen-
tations, number of hospitalisations, length of stay at 
emergency, length of stay in hospital, and a number of 
binary hospitalisation history variables (to indicate where 
the primary reason of admission was one of 108 predeter-
mined ICD-10 blocks of interest). Matching on propensity 
scores was completed using the 1:1 nearest neighbour 
matching without a replacement method.

Participants of the control group have been contacted 
with an invitation to join the subgroup referred to as 
the active control group. The size of the active control 
group is approximately 20% of the size of the control 
group, but allowing for some deaths and losses (by over-
sampling by 25%) recruitment into the active control 
group reached n=750. These participants have provided 
informed written consent to allow access to their MBS/
PBS claims records, and will complete follow-up surveys 
annually. Patients who did not consent to participate as 
an active control have been allocated to a passive control 
group with the purpose of tracking hospital utilisation 
data only. Figure 1 presents the total recruited cohort 
numbers. Public Health Act approval (RD005624) was 
received from the Queensland Government Department 

of Health for access to confidential health information to 
undertake the matching process and data analysis.

Intervention
A key element of the GCIC programme is the proactive 
management of participating patients. Participating 
patients undertook a comprehensive holistic assessment 
which included a review of previous medical information, 
identification of current service providers, and health 
assessments to develop a detailed summary of their social 
needs for building a jointly agreed and flexible shared 
care plan. The holistic assessment incorporates a health 
profile which determines the need for further medical, 
nursing, pharmacy and allied health assessments to iden-
tify relevant clinical metrics for ongoing monitoring 
and exacerbation management. The care delivery team 
is centred on the GP as the primary care provider with 
assistance provided from both clinical and non-clinical 
staff depending on the patients' requirements and care 
plan. The care plan is developed collaboratively by the GP 
and members of the multidisciplinary team at the GCIC 
coordination centre. A shared care record accessible by 
the patient and members of their nominated healthcare 
team is central to facilitating timely communication of 
care needs between multiple healthcare providers and to 
accommodate patients’ needs and preferences for care.

Major features of GCIC include: (A) participant iden-
tification through risk stratification, (B) joint clinical 
governance between GCHHS, primary care practitioners, 
and the social and community services sector to develop 
individual, flexible shared care agreements and plans, (C) 
proactive care managed through general practice patient 
registers, to ensure all people requiring care receive it, 
not just those who seek it, (D) care aimed at assessing 
and treating the whole patient, not just one condition, 
through the operation of integrated care clinics staffed by 
multidisciplinary health professionals, (E) a single contact 
phone number for general practice staff, patients, fami-
lies and carers (ie, the coordination centre), (F) rapid 
access to additional home services, specialist teams within 
GCHHS or other participating clinics, (G) enhanced 
information and communication systems between all 
services including shared electronic patient records to 
allow the care team to assist in the timely coordination 
of care, (H) care supported by protocols, clinical guide-
lines, care pathways, discharge and referral guidelines, 
(I) shared decision making between patient and health-
care team with family and carer involvement as required, 
(J) register of patients maintained and accessible to the 
Medical Assessment Units at GCHHS, (K) direct admis-
sion to the Medical Assessment Units or inpatient wards 
for selected complex patients.

study data
Data for the evaluation are being collected from a 
number of sources, including general practices, GCHHS, 
Medicare, surveys and focus groups. Baseline data were 
collected at recruitment, and follow-up observations Figure 1 Study group sizes (protocol).
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are being collected at every 3–12 months until the end 
of 2018 (see box 1 and online supplementary file D). 
An incentive (gift cards) was introduced to mitigate the 
potential risk of low response rates from active control 
patients. Discontinuations are anticipated to be due to 
losses to follow-up (eg, admission into a residential aged 
care facility, or moving out of area) and deaths. Data on 
deaths are obtained from GCHHS and the Queensland 
Government death register. Administrative data on losses 
to follow-up are collected through GCHHS and GCPHN 
for discontinuations accessing local healthcare services. 
Identifiable participant information used for evaluation is 
managed separately from deidentified observations, and 
stored in locked filing cabinets or password protected 
in GU’s secure research data storage. A research review 
committee (MC, AMcM, PAS) has ultimate authority on 
access to the data and agreements. Any complaints or 
spontaneously reported adverse events are reported to 
the primary contacts for the evaluation (PAS, LW) and to 
the ethics committee.

Power, detectable difference and sample size
The detectable difference in the total healthcare cost per 
patient was calculated based on: (A) assuming 15 general 
practices (clusters) per study group, (B) the number of 
participants enrolled at each of the clusters is reasonably 
balanced with an average of approximately 100, (C) mean 
costs for hospitalisations per participant (in the control 
group) over 2 years of $A10 000 (Australian dollars in 
2015; SD: $A4000),38 (D) a 6% reduction in hospital 
admissions,39 (E) a coefficient of variance within each 
cluster of 0.47, (F) an intracluster correlation of 0.01, 
resulting in a difference of $630 at the 0.05 significance 
level which can be detected with 80% power. Given the 
1:2 ratio, smaller differences could be detected.

A second detectable difference calculation was 
undertaken at the participant level, assuming 78% hospi-
talisation rate per year in the control group and 20% of 
participants lost to follow-up in both groups: at the level 
of 90% power and 0.05 significance there will be adequate 

Box 1 Data collection plan

Core evaluation of high-risk patients
 ► characteristics (age, sex, home postcode, health insurance status) at baseline (A,B,C)
 ► additional characteristics (education, income, employment, living arrangement, smoking, etc) at baseline and 12 monthly follow-ups (A,B)
 ► surveys (quality of life using Assessment of Quality of Life - 4 Dimensions  (AQoL-4D),29 capability using ICEpop CAPability measure for Older 
people (ICECAP-O),30 social support using Lubben Social Network Scale (LSNS),31 assessment of care using Patient Assessment of Care for Chronic 
Conditions – 20 items (PACIC-20),32 satisfaction using Short Assessment of Patient Satisfaction (SAPS)33) at baseline and at 12 monthly follow-up 
intervals (A,B)

 ► qualitative data (service acceptability, etc) at 12-month intervals (intervention patients), at 24 months (control patients), at 6 months, 18 months and 
completion (intervention staff) (D)

 ► qualitative data (implementation, acceptability, etc) at baseline and 12-month intervals (E)
 ► hospital inpatient details (medical classifications, length of stay, cost) over 3 years prior to enrolment and 6 monthly follow-ups (A,B,C)
 ► emergency presentations (priority, diagnoses, length of stay, cost, etc) over 3 years prior to enrolment and 6 monthly follow-ups (A,B,C)
 ► hospital outpatient visits (specialty, cost, etc) over 3 years prior to enrolment and 6 monthly follow-ups (A,B,C)
 ► hospital investigations (test type, cost, etc) over 3 years prior to enrolment and 6 monthly follow-ups (A,B,C)
 ► medications prescribed (type, class, cost, etc) over 3 years prior to enrolment and 6 monthly follow-ups (A,B,C)
 ► general practice visits (number, Medicare item numbers) (A)
 ► tests, for example, weight, HbA1c, blood pressure, total cholesterol, and so on (result and date) (A)
 ► Medicare claim details (item numbers, date, cost, etc) over 1 year prior to enrolment and 12 monthly follow-ups (A,B)
 ► PBS claim details (item numbers, date, cost, etc) over 1 year prior to enrolment and 12 monthly follow-ups (A,B)
 ► mortality at 12 monthly follow-ups (A,B,C)
 ► staff cost at 12 monthly follow-ups
 ► population projections (age, sex, region, size, healthcare utilisation, staffing, etc) for a time period of 2015–2018

Evaluation of population outcomes
 ► diabetes care and prevalence details (HbA1c, foot, eye, blood pressure, lipid examinations, vaccinations, etc) at baseline and 3 monthly follow-ups (F)
 ► chronic obstructive pulmonary disease care details (spirometry, vaccinations, etc) at baseline and 3 monthly follow-ups (F)
 ► chronic kidney disease care details (eGFR, blood pressure, lipid examinations, vaccinations, medications, adherence to guidelines, etc) at baseline 
and 3 monthly follow-ups (F)

 ► heart disease care details (blood pressure, lipid examinations, vaccinations, medications, adherence to guidelines, etc) at baseline and 3 monthly 
follow-ups (F)

 ► survey of chronic illness care provision at baseline and at trial completion (G)
Trial evaluation at completion

 ► risk stratification, holistic assessment, services accessed, patient records and disease registries, governance and organisational arrangements, 
training and skills, and so on

A = intervention group; B = active control group; C = passive control group; D = focus group; E = general practice staff surveys; F = patients of all network and 
non-network general practices; G = network general practices; HbA1c = glycated haemoglobin; PBS = Pharmaceutical Benefit Scheme; eGFR = estimated glomerular 
filtration rate; Instrument reliability: internal consistency of AQoL-4D is (Cronbach’s) α=0.81,34 LSNS-6 α=0.8331 and SAPS α=0.86,33 ICECAP-O is not fully validated,35 36 
test-retest reliability of PACIC-20 is r=0.58.37
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sample size to detect a 5% reduction in hospitalisation 
rates between the study groups. The Group Health Coop-
erative reported a 6% difference in hospitalisations from 
their Integrated Care model.39

For the analysis of health outcomes and patient satis-
faction, 215 control participants are sufficient to identify 
a mean difference in quality of life (measured using the 
AQoL-4D scored with utility weights from an Australian 
population on a scale of 0 to 129) of 0.05 compared with 
intervention arm participants with 80% power at the 0.05 
level of significance. This calculation was based on a SD 
of 0.20 for the intervention arm participants and 0.25 for 
the active control group participants. This active control 
group sample size allowed for factors such as 55% attri-
tion.

Quantitative analyses
An economic evaluation of GCIC will be undertaken from 
the perspective of the Queensland and Australian govern-
ments (ie, the healthcare funders). This will present the 
additional cost per quality-adjusted life year gained. In 
addition, separate analyses will be undertaken around 
costs to GCHHS and the Commonwealth Government to 
identify additional costs and cost savings in the different 
sectors. Generalised linear models will be developed to 
allow us to model clinical and economic outcome factors, 
with dependent variables that follow a distribution that 
is Poisson (eg, number of emergency department visits), 
exponential (eg, length of hospital stay), normal or bino-
mial. The functional form chosen for the analysis will 
be driven by the distributions of the data. Data will be 
analysed taking into account the time-series nature of 
the data. A series of regressions will be undertaken, with 
dependent variables of volume of services used, mortality, 
quality-adjusted life years, total costs to the health system 
and net health benefits. Where the dependent variable 
contains zeros, alternative forms of generalised linear 
models will be used such as Poisson, negative-binomial 
or zero-inflated regression approaches. Diagnostics of 
regression models will be examined, for example, resid-
uals, influential values, and so on. The incremental cost 
per quality-adjusted life year gained (incremental cost-ef-
fectiveness ratio) will be calculated. Forward estimates 
(up to 5 years following the end of GCIC) will be under-
taken to identify the likely costs and cost offsets from 
generalising GCIC. The budget impact will be presented 
as annual budget costs for up to 5 years for the GCHHS 
and primary care sectors, for the Gold Coast, Queensland 
and Australian populations. Deterministic sensitivity anal-
yses will be undertaken around key parameters with the 
greatest uncertainty.

Qualitative analyses
Qualitative evaluation data will be collected and analysed 
around the following topics: (A) patient experiences of 
care, (B) level of satisfaction with GCIC, (C) influences 
on continuity of care throughout the patient journey, 
(D) overall staff experience and level of satisfaction, (E) 

staff member engagement in change management, (F) 
strategy implementation, (G) most useful elements in 
achieving optimal patient outcomes, (H) modifications 
to GCIC to achieve process improvements to meet goals, 
(I) team culture influencing outcomes, and (J) change 
management. Data will be collected via focus groups 
and surveys: (A) intervention patient focus groups: four, 
60-min groups of 10–12 randomly selected patients every 
12 months, to gauge satisfaction and discuss recommen-
dations,open ended questions, discussions of experiences 
and perceptions of GCIC, (B) control patient focus 
groups: four, 60-min groups of 10–12 randomly selected 
patients from the active control group held at 24 months 
to examine experiences of ‘usual care’,(C) incremental 
60-min staff focus groups held at 6 months, 18 months 
and completion, to gauge satisfaction and discuss recom-
mendations, with all GCIC staff, (D) general practice staff 
surveys at baseline and 12-month intervals, (E) ongoing 
staff feedback through confidential online surveys, with 
monthly feedback reports, (F) historical document 
analysis (to track programme development), and (G) 
stakeholder feedback (through membership on Strategic 
and Clinical Advisory Committee). The focus group sessions 
will be recorded, transcribed and interpreted using 
the Braun and Clark40 method of content analysis. Qual-
itative data will be categorised for comparison with the 
quantitative findings to identify areas of congruence or 
issues to be addressed in the evaluation.

strengths and limitations
While a strength of GCIC is the substantial number of 
participating patients, indicating that the evaluation 
will yield meaningful information to inform future 
service planning, GCIC is limited by the fact that it is 
currently a 3-year ‘proof of concept’ endeavour in one 
geographical location, and its expansion to other local 
health and hospital services will depend on the results 
of the economic evaluation. The lack of randomisation 
in patient recruitment to the programme may present a 
potential selection bias. Additionally, there may be selec-
tion bias from (A) general practices who responded to 
the letter of invitation to participate, with insufficient 
feedback to ascertain the reasons for non-participa-
tion, and (B) from the active control group who actively 
opt in. A potential confounding factor may be an inability 
to detect significant differences between groups due to 
competing interventions occurring in the control prac-
tices. Quarterly reports from PHN will provide details of 
programmes/interventions implemented in each practice 
to identify any contextual elements affecting the findings. 
Limitations in terms of patient choice should also be 
considered as all patients have a choice about where to 
seek healthcare as well as the fact that a chronic disease 
health population such as that enrolled in GCIC is closer 
to death than another population. Studies in the UK41–43 
and evaluation of the chronic disease management plans 
in Australia5 have also reported a potential confounding 
factor because of regression to the mean. This occurs 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016776 on 2 July 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 7Scuffham PA, et al. BMJ Open 2017;7:e016776. doi:10.1136/bmjopen-2017-016776

Open Access

because those with high RoH have shown natural reduc-
tions in hospital use over time, with subsequent rates of 
hospitalisation being statistically less likely to be as high, 
even in the absence of intervention. We are attempting 
to overcome this situation by using propensity matching 
with a retrospective valid control group from routinely 
collected, computerised, patient level health and health 
services data.41 43 Another potential confounding factor 
cautions us against drawing conclusions about patient 
outcomes linked exclusively to the model of care rather 
than the broader health system.44 Further, as reported in 
previous evaluations,45 the general practices who volun-
teered to participate may have had both the will and 
resources for quality improvement so our controls have 
been selected from non-participating practices. Finally, 
duration of follow-up may be a study limitation, however 
the 3–4-year follow-up period is more than most clinical 
trials, and should give a good indication of the longer-
term effectiveness of GCIC.

ethIcs and dIsseMInatIon
Ethics approval from Gold Coast Hospital and Health 
Service Human Research Ethics Committee (HREC) was 
received on 16 March 2015 and from Griffith University 
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participants.This includes consent to be in the trial, 
consent for access to GP and hospital records, and addi-
tional consent to access Medicare records. The study is 
registered with the Australian New Zealand Clinical Trial 
Registry (registration number: ACTRN12616000821493) 
as a non-randomised controlled intervention study. 
Amendments to the protocol will be passed by the HREC 
and noted in resulting publications.

The results will be disseminated via yearly interim 
reports including a final report to the Commonwealth 
Department of Health and GCHHS board and execu-
tive. Summary reports will be disseminated to the wider 
GCHHS staff, GU team members, the PHN, the general 
practices and participating patients. It is expected that 
there will be several publications and conference presen-
tations from this study. We anticipate that the evaluation 
findings will augment the evidence pertaining to the value 
of a whole-system integrated model of care in Australia.
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