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A B S T R A C T   

Background: The Effectiveness of Quality Incentive Payments in General Practice (EQuIP-GP) study investigated 
whether targeted financial incentives promoting access to a preferred general practitioner, post-hospitalisation 
follow-up and longer consultations, increase patient-perceived relational continuity in primary care. Second-
ary outcomes included the use of medicines. 
Objective: To evaluate whether introducing a general practice-level service model incorporating enrolment and 
continuous and graded quality improvement incentives influenced the total prescriptions written and potentially 
inappropriate prescribing of medicines. 
Methods: A 12-month cluster-randomised controlled trial, whereby participating patients within intervention 
practices were offered enrolment with a preferred general practitioner, a minimum of three longer appointments, 
and review within seven days of hospital admission or emergency department attendance. Control practice 
patients received usual care. Differences between intervention and control groups pre-post trial for total pre-
scriptions were analysed, as an indicator of polypharmacy, along with prescriptions for four groups of drugs 
known to have common quality of medicines issues: antibiotics, benzodiazepines, opioids and proton pump 
inhibitors (PPIs). 
Results: A total of 774 patients, aged 18–65 years with a chronic illness or aged over 65 years, from 34 general 
practices in metropolitan, regional and rural Australia participated. The mean number of medicine prescriptions 
per month at baseline was 4.19 (SD 3.27) and 4.34 (SD 3.75) in the control and intervention arms, respectively, 
with no significant between-group differences in changes pre-post trial and also no significant between-group or 
within-group differences of prescription rates for antibiotics, benzodiazepines, opioids or PPIs. 
Conclusions: Total prescribing volume and the use of key medicines were not influenced by quality-linked 
financial incentives for offering longer consultations and early post-hospital review for enrolled patients.   

1. Introduction 

Australian general practitioners (GPs) have for many years been 
funded through fee-for-service payment models, with inherent in-
centives for high-volume short consultations. Despite broad support 

from the community, concerns have been raised that the models do not 
adequately meet the needs of people living with chronic or complex 
conditions or multimorbidity.1,2 The Royal Australian College of Gen-
eral Practitioners (RACGP), in conjunction with the Australian Gov-
ernment Department of Health, supported two trials to test alternative 
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primary care funding mechanisms. A focus was on supporting quality of 
care for older persons and adults with chronic illness. One of the trials, 
the Effectiveness of Quality Incentive Payments in General Practice 
(EQuIP-GP) cluster randomised trial, examined whether targeted 
financial incentives promoting access to preferred primary care pro-
viders, longer consultations and timely post-hospitalisation follow-up 
could increase patient-perceived relational continuity, and reduce use of 
diagnostic services, medications and emergency department and hos-
pital utilisation. The payment model was designed following the net 
benefit correspondence theorem,3 to create continuous quality of care 
improvement incentives relative to expected downstream cost savings 
from improved quality and within existing overall health system bud-
gets. The study protocol and financial incentives model have been pre-
viously described.4,5 

The primary hypothesis of the trial was that, among high-risk adult 
patients (over the age of 65 years or aged 18–65 years and living with 
chronic illness), the introduction of a practice-level service model 
incorporating enrolment and continuous and graded quality improve-
ment incentives would improve patient-perceived relational continuity 
of care.6 However, the intervention was not associated with significant 
improvements in patient-reported experience measures or self-rated 
health, with patient-reported relational continuity being relatively 
high at baseline.5 

A secondary aim was to evaluate the impact of the incentivised 
practice-level service model on quality of care indicators, including the 
potentially unnecessary and inappropriate prescribing of medicines. The 
use of medicines plays an integral role in disease management and is the 
most common healthcare intervention, yet can be associated with 
problems, especially in vulnerable older people.7 Adverse drug reactions 
are a major international public health concern, causing over 100,000 
fatalities in the USA every year with an annual cost of US$136 billion.8 

Incidents related to medicines account for the largest proportion (25%) 
of preventable patient harm across medical care settings.9 In Australia, 
this harm constitutes a significant imposition on the healthcare system, 
with an estimated 20–30% of hospital admissions among older Austra-
lians being medicines-related10 and approximately 250,000 Australians 
being hospitalised every year due to adverse events associated with 
medicines.11 The annual cost of these medicines-related hospitalisations 
is approximately Aus$1.4 billion, which is equivalent to 15% of the total 
Pharmaceutical Benefits Scheme (PBS) expenditure.11 Consequently, 
Quality Use of Medicines and Medicine Safety was recently recognised as 
Australia’s 10th National Health Priority.12 

Older people are more prone to the adverse effects of medicines due 
to age-related physiological changes (and resulting alterations in phar-
macokinetics and pharmacodynamics), co-morbidities and poly-
pharmacy.7,11–13 Consequences may include increased risk of falls, 
fractures, delirium, functional decline, cognitive impairment, hospital-
isation and death.13–16 The use of multiple medicines (polypharmacy) 
has also been independently associated with increased mortality.16 

The American Geriatrics Society (AGS) Beers Criteria® (AGS Beers 
Criteria®) are an explicit list of potentially inappropriate medications 
(PIMs) that are typically best avoided by older adults in most circum-
stances or under specific situations, such as in certain diseases or con-
ditions.17 Benzodiazepines and proton pump inhibitors (PPIs; for more 
than 8 weeks, unless high-risk patients) are among the drug groups 
recommended to be avoided in the elderly. Limiting polypharmacy, 
opioids for chronic non-cancer pain and antibiotic use also feature 
prominently in Choosing Wisely Australia recommendations for 
improving the quality of healthcare.18 

The aim of this paper is to report outcomes related to the prescribing 
of medicines in participants of EQuIP-GP, as a marker of quality of care. 
The outcomes of interest were the difference between intervention and 
control groups in the change in total prescriptions, as an indicator of 
polypharmacy, and prescriptions for four groups of drugs known to have 
common quality of medicines issues: antibiotics, benzodiazepines, opi-
oids and PPIs. 

2. Methods 

The study design was a pragmatic two-arm cluster RCT, with 1:1 
intervention/control allocation.4,5 Cluster randomisation was at the 
practice level to reflect the practice-level intervention. The lead uni-
versity received ethics approval for the study from the University of 
Wollongong Human Research Ethics Committee (2017/417), with sub-
sequent approval by Monash University and the University of Tasmania. 
The trial was registered on the Australian New Zealand Clinical Trials 
Registry (ACTRN12618000105246). The trial was conducted between 
November 2017 and November 2019, with the intervention period be-
tween 1st August 2018 and 31st July 2019. Where available, data 
collected during the intervention period were compared with data from 
the 12 months prior to the intervention (1st August 2017–31st July 
2018). 

The trial was set in the Practice Based Research Networks (PBRNs) of 
the three collaborating university Departments of General Practice, 
based in regional and rural NSW, metropolitan Victoria and regional and 
rural Tasmania, Australia. Recruitment of practices was conducted 
through the collaborating PBRNs. The research was publicised by the 
relevant media units at each university and communicated through the 
PBRN newsletter and/or blog posts. Eligible practices within the PBRN 
were sent a letter, a comprehensive information pack and consent form, 
inviting them to participate in the trial. Practices expressing interest in 
participation received a visit from investigators or a research team 
member to facilitate a more detailed discussion of the study. The eligi-
bility criteria for practices were: delivering generalist primary medical 
care and employing at least one full-time equivalent GP; being in busi-
ness for at least 1 year and not intending to close for a further 2 years; 
being able to generate patient encounter data through Medical Director 
or Best Practice clinical software (the major software systems in 
Australian general practice); consenting to the use of NPS MedicineWise 
MedicineInsight clinical data extraction software; and not registered as 
participants or potential participants in the Australian Government 
Health Care Homes trial.19 Once practices consented, we invited indi-
vidual GPs, GP registrars, practice nurses and practice managers to 
participate. To reflect current work practices, GPs and GP registrars with 
full-time or part-time work patterns were included. Consent forms were 
signed by all individual staff who agreed to participate in the study. 

Practices were randomised into an intervention or control arm by the 
trial statistician (MB) as practice level consent was obtained, using dy-
namic randomisation by minimisation to ensure balance between trial 
arms in terms of practice size and Index of Relative Socioeconomic 
Disadvantage (IRSD) using Socio-Economic Indexes for Areas (SEIFA).20 

The statistician responsible for randomisation was blinded to the iden-
tity of the practices until after the analyses were performed. 

In both intervention and control practices, an electronic database 
search was conducted by practice staff (assisted by a research team 
member when necessary) using the practice’s own clinical software 
search facility to identify patients that met the inclusion criteria. Prac-
tices generated lists of eligible patients seen by participating GPs. To 
reduce risk of bias, the lists included all eligible patients seen by 
participating GPs retrospectively from the search date until the target 
number of invitations was met. These lists were screened by partici-
pating GPs to exclude patients unable to understand English or with 
significant cognitive impairment or distress. Practices then posted out an 
information pack consisting of a letter of invitation, an information 
sheet and a consent form, to a total of 200 eligible patients. The eligi-
bility criteria for adult participants were: active patients (attended the 
practice three or more times in the last two years); aged 18–65 years 
with chronic obstructive pulmonary disease, diabetes, angina (or 
ischaemic heart disease), cardiac failure or asthma, or age over 65 years; 
able to read and write in English; no significant cognitive deficit; and not 
in significant distress. 

Intervention general practices were supported to implement the new 
service funding model which incorporated quality incentives for 
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relational continuity and timely access for patients. An intervention 
facilitator was employed by each of the three study sites to assist prac-
tices during the intervention arm of the trial and in the implementation 
of the new service model. Each intervention practice received three 
scheduled visits from the facilitator. The intervention comprised a 
mechanism of, firstly, enrolling patients within a practice. Participating 
adult patients within intervention practices were offered enrolment with 
a preferred GP, guaranteed access to a minimum of three longer ap-
pointments, and review within seven days of hospital admission or 
emergency department attendance. 

Incentives were paid to intervention practices for reducing Choosing 
Wisely identified potentially unnecessary prescriptions and tests (with 
additional payments conditional on the amount of longer consultation 
time exceeding 15 min), early post-hospital follow-up, and hospital-
isation reductions.4,5 An intervention facilitator was employed by each 
of the three collaborating universities to assist intervention practices in 
understanding and implementing the funding model into usual practice. 
Practices randomised to the control group provided treatment as usual 
and did not receive the financial incentives. Both intervention and 
control practices were provided access to links to quality improvement 
education materials, including NPS MedicineWise (nps.org.au) re-
sources and Choosing Wisely Australia recommendations.18 

Prescribing data were extracted from the electronic health records 
(EHRs) of participants for the 12 months prior to the commencement of 
the study and for the active study period (1st August 2018–31st July 
2019). As an indicator of overall medicine use for each patient, pre-
scribing data were calculated as total unique prescriptions (plus repeats) 
per observed participant month. This was to account for participants 
who were not enrolled in practices for a full 12 months prior to the 
study, or who did not have a full 12 months active participation in the 
intervention period due to late enrolment or withdrawal. In Australia, 
the quantity of medication prescribed and supplied under the subsidised 
PBS is typically equivalent to one month at the usual dosage (and up to 5 
repeats) for chronic medication. To account for the potential effects of 
clustering, we used hierarchical generalised linear mixed effects models, 
with random main effects specified at the general practice level, and 
incorporating sex, patient group, study group, and treatment period for 
testing the statistical significance of changes pre-post trial for all med-
icine prescriptions (including repeats), and prescriptions for systemic 
antibiotics, benzodiazepines, opioids and PPIs. Data were not excluded 
on the basis of trial non-adherence or protocol violation. The mixed 
models treat the data as missing at random and incorporate partial 
datasets, and are appropriate for analysis of datasets with missing data. 
The statistician was blinded to the intervention allocation. All statistical 
tests were performed using R, version 3.6.3. Statistical significance was 
set at p < 0.05. 

The sample size was based on the primary outcome, the patient- 
perceived relational continuity of care.6 We assumed an intra-cluster 
correlation co-efficient of 0.02, attrition of four practices and 25% 
attrition of patients from remaining practices. Thus, we aimed to recruit 
1080 adult participants across 36 practices, with an end-of-trial target of 
32 practices and 720 adults, to detect a change of 0.2 in the mean score 
of the relational continuity scale (maximum score of 4.0) with 98% 
power.4 

3. Results 

Of the 40 randomised general practices from metropolitan, regional 
and rural Australia across three states, 34 participated in patient 
recruitment (Table 1). These practices recruited 774 patient partici-
pants, aged 18–65 years with a chronic illness or aged over 65 years. One 
intervention practice withdrew prior to the intervention commencing. 
Sixteen intervention practices with 373 participants, and 17 control 
practices with 357 participants (total n = 730) completed the trial and 
had prescription data available (Fig. 1).5 

As previously reported, characteristics of the practice sample were 

broadly representative of Australian data.5,21 We had complete pre-
scription data extracted from the GPs’ clinical software for these patients 
and subsequently excluded 5 participants from analyses with very low 
observed baseline or follow-up patient-years (i.e. < 0.05 patient years), 
with the prescription rates being implausibly inflated. 

Mean total prescription rates across both groups were 4.27/patient 
month (SD 3.53) at baseline and 4.47/patient month (SD 3.62) at follow- 
up. There were no significant between-group differences in prescription 
rates across the course of the trial, or with respect to the prescription of 
antibiotics, benzodiazepines, opioids or PPIs (Table 2). Only six of the 16 
intervention practices managed to achieve any reduction in rates of 
prescription medicines. The results were consistent across the sub- 
groups of patients (i.e. over the age of 65 years or aged 18–65 years 
and living with chronic illness). 

4. Discussion 

EQuIP-GP was a cluster randomised trial that examined whether 
financial incentives promoting access to preferred primary care pro-
viders, longer consultations and post-hospitalisation follow-up could 
increase patient-perceived relational continuity, and reduce potentially 
inappropriate use of diagnostic services, medications and emergency 
department and hospital utilisation.4,5 As was the case with the primary 
outcome of patient-reported relational continuity, no statistically sig-
nificant differences in prescription rates for key medication groups 
emerged between intervention and control groups over the course of the 
trial. While the sample size was based on the primary outcome, the 
changes in prescription rates were small in magnitude and their statis-
tical significance would have been relatively unaffected by the sample 
size. 

There may have been insufficient support and, in particular, educa-
tional reinforcement on the problematic medications, or study duration 
for practice level processes to change appreciably. Our intervention 
directed at minimising potentially inappropriate prescribing was rela-
tively passive. It is known that improving the quality of medicines 
prescribing in the community setting usually requires multi-faceted in-
terventions targeting a range of stakeholders, including GPs, patients 
and hospital/clinic systems, with an emphasis on practical rather than 

Table 1 
General practitioner and practice characteristics of participants.   

EQuIP-GP sample Intervention Control 

General practitioners n (% of column total)a 

Females 33 (40.7) 17 (40.5) 16 (41.0) 
Males 48 (59.3) 25 (59.5) 23 (59.0) 
Total 81 (100.0) 42 (100.0) 39 (100.0) 
General practitioner years in practice n (% column total) b 

<2 years 2 (2.6) 1 (2.6) 1 (2.6) 
2–5 years 8 (10.5) 2 (5.3) 6 (15.8) 
6–10 years 11 (14.5) 3 (7.9) 8 (21.0) 
11–19 years 13 (17.1) 8 (21.0) 5 (13.2) 
20+ years 42 (55.3) 24 (63.2) 18 (47.4) 
Total 76 (100.0) 38 (100.0) 38 (100.0) 
Remoteness Area Classification of practices (% of column total) 
1 Major cities 17 (51.5) 9 (56.3) 8 (47.1) 
2 Inner regional 10 (30.3) 4 (25.0) 6 (35.3) 
3 Outer regional 6 (18.2) 3 (18.7) 3 (17.6) 
4 Remote 0 (0.0) 0 (0.0) 0 (0.0) 
5 Very remote 0 (0.0) 0 (0.0) 0 (0.0) 
Total 33 (100.0) 16 (100.0) 17 (100.0) 
Size of practice – number of individual general practitioners (% of column total) 
Solo 1 (3.0) 1 (6.3) 0 (0.0) 
2–4 7 (21.2) 2 (12.4) 5 (29.4) 
5–9 16 (48.5) 11 (68.7) 5 (29.4) 
10–14 7 (21.2) 1 (6.3) 6 (35.3) 
15+ 2 (6.1) 1 (6.3) 1 (5.9) 
Total 33 (100.0) 16 (100.0) 17 (100.0)  

a Missing data n = 6. 
b Missing data n = 11. 
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didactic foci and in-person delivery.22,23 Having a pharmacist embedded 
within the general practice team, which is more common in other 
countries such as the United Kingdom and Canada, may also have helped 
drive prescribing changes.24 Further, the GPs and practices did not know 
how much money they were accumulating or receive a financial reward 
until after the trial’s conclusion. Receiving financial incentives during 
the trial may have driven a larger change in prescribing behaviour. 

While the study had excellent coverage across geographic and so-
cioeconomic strata, there was potential for bias in practice recruitment, 

which was based around existing university practice research networks. 
In addition, while consecutive patient invitation tried to avoid selection 
bias, patients were recruited post-randomisation of practices, in an un-
blinded manner, and this may have meant there was still residual bias. 

There is also the possibility of a ceiling effect in our study cohort. The 
patient-reported relational continuity, as measured with the PCATS-S, 
was relatively high at baseline.5 It is recognised that higher continuity 
of care is associated with better medications management, such as 
reduced duplication of prescriptions in older patients with multi--
morbidity25 and reduced rates of antibiotic prescription for acute otitis 
media in children.26 The median rates of prescribing of antibiotics, 
benzodiazepines, opioids and PPIs in both groups of patients were 
relatively low at baseline, with little room for improvement. For 
instance, the average Australian aged over 18 years has approximately 
0.1 and 0.08 prescriptions per month for PPIs and antibiotics, respec-
tively,27 yet our patients all had chronic diseases and there was a pre-
ponderance of individuals aged over 65 years. The outcome is perhaps 
not surprising. Older patients and patients with chronic illness were 
targeted for recruitment; groups known to most value interpersonal 
continuity of care and care coordination.28 In Australia, patients have 
freedom of choice of their GP. Previous Australian surveys have sug-
gested that 90% of patients, aged 60 years and over, considered that in 
managing a chronic or complex condition it was important to have a 
regular GP who knew them and their medical problems well.29 In turn, 
GPs value relational continuity, especially in patients with serious, 
complex or psychological problems.30 Thus, the cohort and their prac-
tices could have had relatively high self-organised relational continuity 
and care coordination at baseline, with resultant optimisation of medi-
cation management. 

In conclusion, financial incentives for reducing rates of choose wisely 
identified prescriptions conditional on having longer consultations were 
not associated with significant changes in the prescribing of medicines. 
Further research is warranted, prioritising at-risk patients experiencing 
relatively poor continuity of care and employing interventions with 
more explicit medication-related targets, and considering incentives 

Fig. 1. Recruitment flow diagram for the EQuIP-GP Trial.  

Table 2 
Rates of prescriptions for the control and intervention groups.   

Control (n = 357) Intervention (n = 373) 

Sex (% females) 56.3 63.0 
Age group (% over 65 

years) 
64.4 62.7  

Baseline Follow-up Baseline Follow-up 

Total prescriptions (average per month) 
Mean (SD) 4.19 (3.27) 4.30 (3.45) 4.34 (3.75) 4.64 (3.77) 
Median (Min, Max) 3.42 (0, 

18.7) 
3.65 (0, 
17.3) 

3.50 (0, 
28.1) 

3.94 (0, 
29.7) 

Antibiotic prescriptions (average per month) 
Mean (SD) 0.106 

(0.214) 
0.097 
(0.197) 

0.124 
(0.231) 

0.142 
(0.358) 

Median (Min, Max) 0 (0, 1.75) 0 (0, 1.63) 0 (0, 1.58) 0 (0, 4.88) 
Benzodiazepine prescriptions (average per month) 

Mean (SD) 0.052 
(0.256) 

0.051 
(0.296) 

0.085 
(0.251) 

0.084 
(0.241) 

Median (Min, Max) 0 (0, 3.17) 0 (0, 3.83) 0 (0, 2.33) 0 (0, 2.11) 
Opioid prescriptions (average per month) 

Mean (SD) 0.290 
(0.957) 

0.307 
(0.992) 

0.410 
(1.54) 

0.450 
(1.78) 

Median (Min, Max) 0 (0, 10.8) 0 (0, 9.72) 0 (0, 19.5) 0 (0, 26.1) 
Proton pump inhibitor prescriptions (average per month) 

Mean (SD) 0.269 
(0.492) 

0.267 
(0.516) 

0.272 
(0.453) 

0.270 
(0.472) 

Median (Min, Max) 0 (0, 2.17) 0 (0, 2.64) 0 (0, 2.00) 0 (0, 1.93)  
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which are not conditional on having longer consultations. The research 
was specific to the Australian primary care context; similar studies in 
other settings are also needed. 
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