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A general practice intervention for people at risk of 
poor health outcomes: the Flinders QUEST cluster 
randomised controlled trial and economic evaluation
Richard L Reed1, Leigh Roeger1, Yuen H Kwok1, Billingsley Kaambwa1, Stephen Allison1, Richard H Osborne2

Our ageing population, rising rates of chronic and complex 
disease, and growing demand for more expensive 
services poses challenges for Australian health care. 

Primary health care must be efficient and adequately resourced 
if population health outcomes are to improve and health funding 
is to be sustainable.

Overseas observational studies have found that health outcomes 
can be improved and health service use reduced by enrolling 
people with a preferred general practitioner in order to promote 
continuity of care,1 providing longer GP consultations,2 and 
more timely general practice follow- up after major health 
events, such as emergency department presentations and 
hospitalisations.3 In 2017, the Royal Australian College of 
General Practitioners, in collaboration with the Australian 
government, invited proposals from general practice research 
networks for two trials to assess the effects on health outcomes 
and health service use in Australia of interventions including 
these three components.

In this article, we describe one of those trials. The aim of the 
Flinders Quality Enhanced general practice Services Trial 
(Flinders QUEST) was to examine whether a multicomponent 
general practice intervention for people identified by their 
GPs as being at high risk of poor health outcomes —  enrolling 
patients with a preferred GP, longer GP appointments, and 
timely general practice follow- up after major health events —  
cost- effectively improved health outcomes and reduced their use 
of health services.

Methods

Flinders QUEST was a two- arm pragmatic cluster randomised 
controlled trial (RCT) in which general practices were randomised 
to the control (usual care) or intervention (enhanced care) groups; 
that is, all participating patients at a general practice were assigned 
to the same study group, thereby reducing the risk of contamination 
of the intervention effect. Intervention group practices applied the 

intervention for twelve months (1 November 2018 –  31 October 2019). 
Flinders QUEST was prospectively registered with the Australian 
New Zealand Clinical Trials Registry (ACTRN12617001589370; 28 
November 2017).

Setting and participants

General practices in metropolitan Adelaide not participating in the 
Australian Health Care Home Program4 were recruited from the 

1 College of Medicine and Public Health, Flinders University, Adelaide, SA. 2 Swinburne University of Technology, Melbourne, VIC. Richard.Reed@flinders.edu.au ▪ doi: 10.5694/mja2.51484 
▪ See Editorial (Harris).

Abstract
Objective: To determine whether a multicomponent general 
practice intervention cost- effectively improves health outcomes 
and reduces health service use for patients at high risk of poor 
health outcomes.
Design, setting: Clustered randomised controlled trial in general 
practices in metropolitan Adelaide.
Participants: Three age- based groups of patients identified by their 
general practitioners as being at high risk of poor health outcomes: 
children and young people (under 18 years), adults (18– 64 years) with 
two or more chronic diseases, and older people (65 years or more).
Intervention: Enrolment of patients with a preferred GP, longer 
general practice appointments, and general practice follow- up 
within seven days of emergency department and hospital care 
episodes. Intervention practices received payment of $1000 per 
enrolled participant.
Main outcome measures: Primary outcome: change in self- rated 
health between baseline and 12- month follow- up for control (usual 
care) and intervention groups. Secondary outcomes: numbers of 
emergency department presentations and hospital admissions, 
Medicare specialist claims and Pharmaceutical Benefits Scheme 
(PBS) items supplied, Health Literacy Questionnaire scores, and 
cost- effectiveness of the intervention (based on the number of 
quality- adjusted life- years [QALYs] gained over 12 months, derived 
from EQ- 5D- 5L utility scores for the two adult groups).
Results: Twenty practices with a total of 92 GPs were recruited, and 
1044 eligible patients participated. The intervention did not improve 
self- rated health (coefficient, – 0.29; 95% CI, – 2.32 to 1.73), nor did it 
have significant effects on the numbers of emergency department 
presentations (incidence rate ratio [IRR], 0.90; 95% CI, 0.69– 
1.17), hospital admissions (IRR, 0.90; 95% CI, 0.66– 1.22), Medicare 
specialist claims (IRR, 1.00; 95% CI, 0.91– 1.09), or PBS items supplied 
(IRR, 0.99; 95% CI, 0.96– 1.03), nor on Health Literacy Questionnaire 
scores. The intervention was effective in terms of QALYs gained (v 
usual care: difference, 0.032 QALYs; 95% CI, 0.001– 0.063), but the 
incremental cost- effectiveness ratio was $69 585 (95% CI, $22 968– 
$116 201) per QALY gained, beyond the willingness-to-pay threshold.
Conclusions: Our multicomponent intervention did not improve 
self- rated health, health service use, or health literacy. It achieved 
greater improvement in quality of life than usual care, but not 
cost- effectively.
Trial registration: Australian New Zealand Clinical Trials Registry, 
ACTRN12617001589370 (prospective).

The known: Observational studies have found that enrolling 
people with preferred general practitioners, longer GP 
appointments, and timely general practice follow- up after 
emergency department or hospital care are associated with 
improved health outcomes and reduced health service use.
The new: A 12- month intervention including these three elements 
did not improve self- reported health, and was not cost- effective in 
improving quality of life.
The implications: To provide evidence that would assist decisions 
about medical service reforms, our intervention should be further 
investigated in trials in a variety of general practice types and 
adequately powered for assessing changes in hospital use.
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Flinders General Practice Teaching and Research Network. The 
network, at the time of the study, comprised 53 general practices 
in urban, outer metropolitan, and rural South Australia who 
participate as community partners in the teaching and research 
activities of the Flinders University general practice discipline. GPs 
in the recruited practices were eligible to participate if they worked 
there at least three days a week.

General practice managers and administrative staff used 
the Pen CS Clinical Auditing Tool (CAT4) to produce lists for 
participating GPs of potentially eligible, active patients (three or 
more consultations at the practice in the preceding two years) 
in three groups: children and young people (under 18 years 
of age), adults (aged 18– 64 years) with two or more chronic 
diseases, and older people (aged 65 years or more). GPs were 
asked to select 18 patients likely to benefit from the intervention 
(assuming that twelve would consent to participation); that is, 
excluding patients they deemed to not be at high risk of poor 
health outcomes, but also those too seriously ill to benefit from 
the intervention (Supporting Information, part 1).

Intervention and usual care groups

Patients in intervention group practices were enrolled with a 
preferred GP (selected jointly by the practice and the patient), 
provided longer appointments, and followed up within seven days 
of any emergency department presentation or hospital stay. For 
children and young people with acute conditions, the intervention 
also provided same- day general practice appointments. Patients 
in control group practices received usual care.

Intervention and control group practices received payments of 
$10 000 each to cover the administrative costs associated with 
patient recruitment, data collection, and meetings with the 
investigators. Intervention practices also received payments 
of $1000 per enrolled patient. Participating patients received 
$10 gift cards at each of the three assessments (further details: 
Supporting Information, part 2).

Procedure

GPs advised potentially eligible patients willing to participate in 
the study to contact the research team directly, who then posted 
them an information pack. Patients who did not respond to the 
information pack within two weeks were followed up by telephone.

A statistician outside the research team randomised practices (1:1) 
to the control and intervention groups after patient recruitment 
was complete using a covariate- constrained technique5 
implemented with the Stata package cvcrand.6 Included covariates 
were the number of participants at each practice (three groups) 
and the Socio- Economic Indexes for Areas Index of Relative 
Socio- Economic Disadvantage (IRSD) score7 for the practice 
postcode. Practices, GPs, participating patients, research staff, 
and the study statistician were not blinded to group allocation.

Primary outcome

The primary outcome was the difference between the control 
and intervention groups in change in self- rated health, 
measured with the visual analogue scale (VAS) of the EQ- 5D 
questionnaire,8 between baseline and 12- month follow- up. At 
baseline and at six and twelve months, patients were asked to 
“indicate how your health is TODAY” by placing a cross on a 
20 cm vertical VAS with endpoints labelled “best health you can 
imagine” (score, 100) and “worst health you can imagine” (score, 
0), and to “write the number you marked on the scale in the box 
below”. Six- month data are not reported in this article.

The originally planned primary outcome was EQ- 5D score. 
However, scores on the proxy or youth versions of the EQ- 5D 
questionnaire are not directly comparable with those on the 
adult version; further, the EQ- 5D VAS was deemed to provide 
a more sensitive measure of self- rated health. This change and 
further, minor protocol changes were made before the practices 
were randomised (Supporting Information, part 3).

Secondary outcomes

Secondary outcomes were the numbers of emergency 
department presentations and hospital admissions (hospital 
use), Medicare specialist claims, and Pharmaceutical Benefits 
Scheme (PBS) items supplied, scores on five scales of the 
Health Literacy Questionnaire,9 and the cost- effectiveness 
of the intervention. The Health Literacy Questionnaire was 
administered at baseline and at six and twelve months. Hospital 
service use and Medicare and PBS data at the patient level were 
obtained for the twelve months preceding the intervention, the 
12- month intervention period, and for the 24 months following 
the intervention. Our 24- month follow- up findings will be 
reported in a separate article.

Our cost- effectiveness analysis followed Health Economic 
Evaluation Reporting Standards guidelines.10 The primary 
outcome for this analysis was the number of quality- adjusted 
life- years (QALYs) gained over twelve months, calculated using 
the trapezium method11 from EQ- 5D- 5L utility scores for the 
adult and older adult groups.12 Resource use and costs, estimated 
from the Australian public health provider perspective, included 
Medicare claims, PBS items supplied, and South Australian public 
hospital service use, as well as the payments to intervention 
group practices ($1000 per participant). A willingness- to- pay 
threshold of $50 000 per QALY gained was applied, consistent 
with the implicit criterion in Australia for the cost- effectiveness 
of new pharmaceuticals and medical services.13

Process evaluation

For the 12- month intervention period, we assessed continuity 
of care with the usual provider of care index,14 the proportions 
of longer GP consultations, and the proportions of patients 
followed up by GPs within seven days of emergency department 
presentations or hospitalisations, according to Medicare and SA 
Health hospital record data. For children and young people with 
acute problems, we assessed the proportion who received same- 
day GP appointments, according to responses in the 12- month 
participant questionnaire. We also undertook a retrospective 
case file audit at one large intervention group practice that was 
deemed to have implemented the intervention particularly well, 
to further understand the impact of the intervention on the 
process measures. A subset of participants took part in qualitative 
interviews at the end of the trial (findings to be reported in a 
separate article).

Statistical analysis

We performed intention- to- treat analyses. For the main analysis, 
we undertook a multilevel regression with random intercepts for 
practice and participant, using maximum likelihood estimation. 
The models included the two study groups, time (baseline or 
twelve months), and an intervention  ×  time interaction. For 
health service count data (hospital service use, Medicare claims, 
PBS items), we used multilevel regression models based on 
Poisson or negative binomial distributions and report incidence 
rate ratios (IRRs) with 95% confidence intervals (CIs). Subgroup 
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analyses were performed at the age group level. We did not 
adjust analyses for multiple comparisons. For the primary 
outcome, alternative methods for handling missing data and 
adjusting for baseline differences were examined in sensitivity 
analyses. Analyses were performed in Stata 16.1.

A 0.5 standard deviation (SD) change in outcome measure 
is typically deemed the minimum clinically important 
difference for health- related quality of life interventions,15 
but a standardised effect size of 0.3 SD could have policy 
implications at the population level. We estimated that a total of 
1100 participants (allowing for 10% loss to follow- up across the 
trial) were needed to detect a 0.3 SD change with 73% power, 
and a 0.5 SD change with 99% power (α = 0.05, two- sided) in 
each of the three age groups (details: Supporting Information, 
part 4).

Ethics approval

The Southern Adelaide Clinical Human Research Ethics 
Committee approved the study (ID 313.17). All patients provided 
written informed consent to participation.

Results

Twenty practices with a total of 92 GPs were recruited and their 
participation formalised by a memorandum of understanding 
during 23 January 2018 –  19 February 2018. The general practices 
invited 1656 patients to participate, of whom 1044 consented 
(63%) during 30 April 2018 –  10 October 2018. Intervention group 
practices implemented the intervention from 1 November 2018 
to 31 October 2019. As the first recorded case of coronavirus 
disease 2019 (COVID- 19) in South Australia was reported on 
1 February 2020, the pandemic did not affect the study. No 
practices withdrew during the intervention, and 12- month 
follow- up data were available for 965 patients (control group, 474 
[92%]; intervention group, 491 [93%]) (Box 1).

Practice, general practitioner, and participant characteristics 
at baseline

The general practices ranged in size from one to ten full- time 
equivalent GPs; all were privately owned, but two belonged to one 
practice group. Each practice had at least one practice nurse. The 
mean IRSD of practice suburbs was 5.5 (SD, 2.8). Fifty of the 92 GPs 

1 Recruitment of practices and patients and allocation of practices to the control and intervention groups of the Flinders Quality 
Enhanced general practice Services Trial (Flinders QUEST)
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were men (54%), 76 had graduated in Australia (83%), and their 
mean duration of general practice experience was 17.7 years (SD, 11.3 
years). General practice and GP characteristics were similar for the 
control and intervention groups (Supporting Information, table 1).

The 1044 recruited patients included 58 children or young people, 
315 adults under 65 years with two or more chronic diseases, and 
671 older adults. Their mean age was 64.6 (SD, 19.3) years, and 
562 were girls or women (54%). Fourteen participants (1.3%) were 
Aboriginal or Torres Strait Islander people, and 69 (6.6%) reported 
speaking a language other than English at home. Of the 986 adults 
and older adults, 595 were married de jure or de facto (60.3%), and 613 
were retired (62.3%); they reported a mean of 3.4 (SD, 1.5) chronic 
diseases, the most frequent types being cardiovascular (627 
participants, 60.1%) and musculoskeletal disorders (616, 59.0%). 
The baseline demographic and clinical characteristics of patients 
in the control and intervention groups were similar (Box 2).

Primary outcome

The difference between the changes in self- rated health (EQ- 5D 
VAS) for the control and intervention groups was not statistically 
significantly different (coefficient, – 0.29; 95% CI, – 2.32 to 1.73) (Box 
3). The practice- level VAS intra- class correlation coefficient (one- 
way analysis of variance) was 0.02 (standard error, 0.01). Sensitivity 
analyses applying alternative methods for handling missing data 
and adjusting for baseline differences yielded similar results 
(Supporting Information, part 5). The intervention effects for the 
adult and older adult groups were not statistically significant; 
the group of children and young people was too small to reliably 
estimate an effect (Supporting Information, tables 2 to 4).

Secondary outcomes

Differences between the control and intervention groups in the 
incidence of emergency department presentations (IRR, 0.90; 95% 
CI, 0.69– 1.17) and hospital admissions (IRR, 0.90; 95% CI, 0.66– 
1.22), and, in a post hoc analysis, the number of nights in hospital 
(IRR, 0.65; 95% CI, 0.34– 1.24) were not statistically significant (Box 
4). Similarly, differences in Medicare specialist claims (IRR, 1.00; 
95% CI, 0.91– 1.09), PBS items supplied (IRR, 0.99; 95% CI, 0.96– 1.03) 
(Box 4), and five domains of the Health Literacy Questionnaire 
(Box 3) were not statistically significant. In a post hoc analysis of 
Medicare specialist claims by category, intervention effects were 
not statistically significant (Supporting Information, table 5). In a 
further post hoc analysis, the intervention was associated with a 7% 
increase (95% CI, 2– 14%) in the number of Medicare GP claims, a 21% 
increase (95% CI, 8– 36%) in the number of long GP consultations, 
and a 17% increase (95% CI, 6– 28%) in the number of Medicare GP 
chronic disease claims (Supporting Information, table 6).

Cost- effectiveness analysis

Across the twelve months of the intervention, the mean total 
cost per participant (including the intervention payment 
of $1000 per intervention participant) was greater for the 
intervention than the control group ($3268 v $1067; difference, 
$2201; 95% CI, – $1765 to +$6166). The number of QALYs gained 
was higher for the intervention group (coefficient, 0.032; 
95% CI, 0.001– 0.063) (Box 5), and the estimated incremental 
cost- effectiveness ratio (ICER) was $69 585 (95% CI, $22 968– 
$116 201) per QALY gained.

In a threshold analysis, it was estimated that the intervention 
cost would need to be reduced from $1000 to about $395 per 
participant for the intervention to be cost- effective at the 
willingness to pay threshold of $50 000 per QALY gained. The 

intervention was associated with ICERs below $50 000 per QALY 
if it was assumed that its effectiveness was maintained at 100%, 
75%, or 50% for up to 36 months after baseline (Supporting 
Information, part 6).

2 Baseline demographic and clinical characteristics of patients 
in the control and intervention groups

Characteristics
Control 

practices
Intervention 

practices

Total number of patients 518 526

Age group

Children (under 18 years) 28 (5.4%) 30 (5.7%)

Adults (18– 64 years) 171 (33.0%) 144 (27.4%)

Older adults (65 years or older) 319 (61.6%) 352 (66.9%)

Age (years), mean (SD) 64.3 (19.6) 64.9 (19.0)

Sex (females) 298 (57.6%) 264 (50.2%)

Indigenous people* 11 (2.1%) 3 (1%)

Language other than English spoken at 
home

38 (7.3%) 31 (5.9%)

Marital status†

Married 273 (55.7%) 322 (64.9%)

Separated, divorced, widowed 164 (33.5%) 144 (29.0%)

Never married 53 (11%) 30 (6.1%)

Work status†,‡

Working 86 (18%) 72 (14%)

Home duties 31 (6.4%) 38 (7.7%)

Unemployed 20 (4.1%) 19 (3.8%)

Retired 294 (60.3%) 319 (64.3%)

Student 4 (1%) 6 (1%)

Other 53 (11%) 42 (8.5%)

Annual household income†

< $20 000 95 (19%) 74 (15%)

$20 001– 40 000 137 (28.0%) 132 (26.6%)

$40 001– 80 000 86 (18%) 120 (24.2%)

≥ $80 001 46 (9.4%) 52 (10%)

Not stated 126 (25.8%) 118 (23.8%)

Chronic diseases: total number, mean (SD) 3.5 (1.5) 3.4 (1.5)

Cardiovascular 312 (60.2%) 315 (59.9%)

Cerebrovascular 45 (8.8%) 39 (7.4%)

Respiratory 182 (35.2%) 182 (34.6%)

Musculoskeletal 325 (62.8%) 291 (55.3%)

Psychological 223 (43.2%) 186 (35.4%)

Digestive 197 (38.0%) 180 (34.2%)

Diabetes 167 (32.2%) 186 (35.4%)

Kidney 41 (7.9%) 52 (9.9%)

Cancer 120 (23.2%) 145 (27.6%)

Other 188 (36.3%) 218 (41.4%)

SD = standard deviation. * Missing data: seven control, five intervention participants.  
† Two adult groups only. ‡ Missing data: two control participants. ◆
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In subgroup analyses, the estimated ICER for the intervention 
was $841 202 (95% CI, – $170 447 to $1 852 850) per QALY gained 
for the adult group, and $15 709 (95% CI, – $19 780 to $51 199) per 
QALY gained for the older adult group (Supporting Information, 
part 6 and table 9).

Process evaluation

The intervention was associated with greater likelihood of 
GP appointments with the most frequently seen GP (v control: 
odds ratio [OR], 1.14; 95% CI, 1.01– 1.28) and long appointments 
(OR, 1.24; 95% CI, 1.10– 1.41), but not of timely follow- up after 
emergency department or hospital care episodes (Box 6). For the 
adults group, the intervention was associated with improved 
continuity of care (OR, 1.32; 95% CI, 1.06– 1.65), but did not 
influence appointment length (OR, 1.01; 95% CI, 0.81– 1.27) or 
timely follow- up (OR, 0.72; 95% CI, 0.29– 1.81); for older adults, 

the intervention was associated with longer appointments (OR, 
1.37; 95% CI, 1.17– 1.59), but did not influence continuity of care 
(OR, 1.07; 95% CI, 0.93– 1.24) or timely follow- up (OR, 1.38; 95% 
CI, 0.74– 2.58) (Supporting Information, part 7 and table 10).

At the 12- month follow- up, 15 of 26 children and young people 
in the intervention group (58%) and six of 20 in the control group 
(30%) said they were “always” able to receive an appointment 
with their preferred GP within two days.

The case file audit conducted in one large intervention group 
practice identified several barriers to achieving substantial 
improvements on the process indicators, including preferred 
GPs not working on days when appointments for acute or urgent 
problems were requested, people making appointments with 
GPs at other practices (invariably standard length appointments), 
and difficulties in providing follow- up after hospital care 

3 Primary and secondary outcomes for the control and intervention groups: multilevel linear regression models

Outcome

Control Intervention
Intervention effect:
coefficient (95% CI)Baseline 12 months Baseline 12 months

Primary outcome

Number of patients in analysis 518 473 526 491

VAS score, mean (SD) 69.3 (20.1) 70.9 (20.1) 71.2 (19.3) 72.6 (19.3) – 0.29 (– 2.32 to 1.73)

Secondary outcomes

Number of patients in analysis 485 445 489 464

Health Literacy Questionnaire,9 
mean score (SD)*

Feeling understood and supported by 
health care providers

3.46 (0.50) 3.44 (0.53) 3.48 (0.53) 3.52 (0.51) 0.05 (– 0.02 to 0.11)

Have sufficient information to 
manage health

3.15 (0.57) 3.21 (0.57) 3.16 (0.58) 3.24 (0.55) 0.00 (– 0.07 to 0.07)

Ability to actively engage with 
healthcare providers

4.14 (0.64) 4.16 (0.63) 4.17 (0.64) 4.21 (0.63) 0.01 (– 0.06 to 0.08)

Navigating the health care system 3.93 (0.64) 3.98 (0.66) 3.95 (0.66) 4.03 (0.61) 0.03 (– 0.04 to 0.10)

Understanding information well 
enough to know what to do

4.13 (0.67) 4.19 (0.64) 4.11 (0.64) 4.18 (0.60) 0.02 (– 0.05 to 0.08)

CI = confidence interval; SD = standard deviation;  VAS = visual analogue scale of the EQ- 5D. * Adults and older adult groups; missing data for five control and seven intervention participants. 
Higher scores indicate better health literacy. Scales range from 1 to 4, except for “Feeling understood and supported by health care providers” (range, 1– 4). ◆

4 Secondary outcomes for the control and intervention groups: multilevel negative binomial models
Control Intervention

Intervention effect:
IRR (95% CI)Outcome Baseline 12 months Baseline 12 months

Number of patients in analysis 509 509 519 519

Hospital service use*

Emergency department 
presentations, mean (SD)

0.67 (1.44) 0.71 (1.57) 0.70 (1.72) 0.66 (1.64) 0.90 (0.69– 1.17)

Admissions, mean (SD) 0.47 (1.04) 0.54 (1.21) 0.44 (1.01) 0.46 (1.08) 0.90 (0.66– 1.22)

Total stay (nights),† mean (SD) 1.73 (7.70) 1.79 (5.97) 1.27 (4.97) 1.49 (8.55) 0.65 (0.34– 1.24)

Number of patients in analysis 501 501 514 514

Medicare specialist claims, mean (SD)‡ 36.3 (37.2) 35.4 (49.0) 36.8 (31.8) 35.70 (35.6) 1.00 (0.91– 1.09)

PBS items supplied, mean (SD)‡ 53.5 (37.4) 53.4 (37.3) 53.4 (37.2) 53.10 (36.9) 0.99 (0.96– 1.03)

CI = confidence interval; IRR = incidence rate ratio; PBS = Pharmaceutical Benefits Scheme; SD = standard deviation. * The hospitalisation dataset comprises 1028 participants matched to 
the South Australia Health Patient Master Index. † Post hoc analysis. ‡ The Medicare/PBS dataset comprises 1015 participants matched to Services Australia records. The analysis dataset 
excluded claims for GP- related items. ◆
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episodes when the practice did not receive discharge information 
(Supporting Information, part 8).

Discussion

In our pragmatic RCT, a multicomponent general practice 
intervention had no significant effect on the primary outcome, 
self- rated health, nor on the secondary outcomes, health literacy 
and health service use. The economic evaluation, on the other 
hand, found a significant intervention effect in terms of quality- 
of- life gain for the combined adult and older adult groups. But 
the intervention was not cost- effective (except for patients over 
65 years of age: $15  709 per QALY gained). The intervention 
payment would need to be reduced from $1000 to about $395 per 
participant for it to be cost- effective overall.

Two factors underlie the discordant outcomes of our clinical 
and economic evaluations. The first is that the primary study 
outcome, the EQ- 5D VAS score, measures a respondent’s rating 
of their own health. In the economic evaluation, we estimated 
QALYs from the EQ- 5D data. EQ- 5D utility scores reflect the 

personal value of respondents’ health, whereas QALYs reflect 
the overall impact of an intervention on both the quantity and 
quality of life.

Second, economic evaluations focus on the likelihood of 
an intervention being cost- effective, in contrast to the null 
hypothesis testing used to evaluate clinical interventions.10,16- 18 
Cost- effectiveness analyses evaluate costs and effects together, 
rather than applying a stepwise approach predicated on a 
statistically significant intervention effect.10 The consequence 
is an apparent paradox: the likelihood of a clinically ineffective 
intervention being cost- effective can be high.

Limitations

Our cluster RCT study design and the high standard of 
implementation of the intervention were its strengths. Its major 
limitations were the short intervention period (twelve months), 
which may not have allowed benefits that require longer 
intervention, and that the trial was not adequately powered to 
detect changes in hospital use. As subgroup analyses must be 

5 Cost- effectiveness analysis for adult and older adult groups
Control Intervention

Intervention effect:
coefficient (95% CI)Outcome Baseline* 12 months Baseline* 12 months

Costs (dollars), mean 
(standard error)

10 525 (444) 11 592 (896) 8739 (554) 12 007 (1219) 2201 (– 1765 to 6166)

Hospital use 5127 (414) 5925 (952) 3255 (394) 4781 (1030) 728 (– 3641 to 5095)

Medicare 3116 (146) 3103 (125) 3238 (120) 3431 (122) 206 (– 430 to 843)

Pharmaceutical Benefits Scheme 2213 (134) 2496 (137) 2217 (292) 2778 (220) 277 (– 453 to 1008)

Intervention — — — 1000 1000 (1000 to 1000)

Outcomes, mean (standard error)

EQ- 5D- 5L utility score 0.607 (0.015) 0.584 (0.015) 0.635 (0.014) 0.620 (0.014) 0.008 (– 0.033 to 0.049)

Quality- adjusted life- years gain — 0.595 (0.014) — 0.627 (0.010) 0.032 (0.001 to 0.063)

CI = confidence interval. * For outcomes, “baseline” is the start of the intervention; for costs, “baseline” refers to the twelve months preceding the intervention. The cost dataset comprised 
data for 932 participants, the EQ- 5D- 5L utility score dataset comprised data for 932 participants (Supporting Information, file 5). Quality- adjusted life- years (QALY) were calculated from 
the EQ- 5D- 5L utility score,12 and QALY gains were adjusted for differences in EQ- 5D- 5L scores between the two groups at baseline. ◆

6 Process indicators for the adults and older adults groups: multilevel logistic linear regression model

Indicator

Control Intervention
Intervention effect:
odds ratio (95% CI)Baseline 12 months Baseline 12 months

Participants in analysis* 474 485

Continuity of care (UPC)† 1.14 (1.01– 1.28)

Yes 4436 (71.3%) 3957 (68.3%) 4452 (71.9%) 4171 (71.0%)

No 1786 (28.7%) 1834 (31.7%) 1740 (28.1%) 1704 (29.0%)

Appointment length 1.24 (1.10– 1.41)

Brief and standard 4569 (73.4%) 4172 (72.0%) 4304 (69.5%) 3770 (64.2%)

Long and prolonged 1653 (26.6%) 1619 (28.0%) 1888 (30.5%) 2105 (35.8%)

Follow- up‡ 1.12 (0.67– 1.89)

Yes 117 (52.7%) 105 (47.4%) 118 (53.4%) 103 (46.6%)

No 138 (48.3%) 148 (51.8%) 173 (51.5%) 163 (48.5%)

CI = confidence interval; UPC = usual provider of care index. * Adults and older adults groups, Medicare- matched; data missing for three participants who had no GP appointments at baseline 
or 12- month follow- up. † Proportion of GP appointments with most frequently seen GP during time period. ‡ Proportion of GP appointments within seven days of an emergency department 
presentation or hospitalisation. ◆
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interpreted cautiously,19 the finding that the intervention was 
cost- effective for people aged 65 years or more should be regarded 
as exploratory. Finally, the participating general practices were 
recruited from an academic practice research network willing 
to implement quality improvement initiatives, and may not be 
broadly representative of general practices in Australia.

Conclusion

Given our mixed findings, the benefit of adding the intervention 
components to usual general practice care and the level of 
payment that would be required to enable general practices to 
provide the intervention cost- effectively are unclear. However, 
our findings warrant further investigations in a variety of general 
practice types, with study designs also powered for outcomes 
such as hospital use, intervention periods of at least two years, 
and focused on older people at risk of poor health outcomes.
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