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Abstract
Introduction Opioid prescribing rates are continuing to increase in Australia in line with prescribing rates seen internationally. 
Prescribing limits are one policy strategy to reduce short-term opioid prescribing, but there is limited evidence of their impact.
Objective The aim of this study was to assess the impact of state and national policy interventions on changes to oxycodone 
5 mg discharge prescriptions in public hospitals using electronic prescribing in Queensland, Australia by evaluating the 
proportion of oxycodone 5 mg discharge prescriptions written for ≤ 10 tablets across the study period.
Method This research utilised a retrospective uncontrolled interrupted time-series design and was undertaken at 12 public 
hospitals using electronic prescribing from December 2018 to February 2021. The study analysed the impact of two sequential 
policy interventions that limited the recommended quantity of oxycodone 5 mg on discharge for all hospitalised patients. The 
first state-wide policy came into effect on 19 September 2019 and the second national policy came into effect on 1 June 2020.
Results Over the 27-month period, there were 110,728 discharge prescriptions written in the 12 Queensland hospitals for 
oxycodone 5 mg. During the baseline period, approximately 50.7% (95% CI 49.5–51.8) of all oxycodone 5 mg prescriptions 
were from tablet quantities of ≤ 10 tablets. After the implementation of the state-wide policy, the proportion increased by 
9% (95% CI 7.4–10.7; p = 0.001). The implementation of the national policy increased the proportion of oxycodone 5 mg 
prescriptions written for ≤10 tablets by 9.8% (95% CI 8.1–11.5; p < 0.001).
Conclusions Restrictive prescribing policies at a state and national level may have resulted in decreased quantities of oxyco-
done 5 mg prescriptions provided on discharge from public hospitals using electronic prescribing in Queensland, Australia. 
Despite these positive results, continued multi-faceted policy efforts and individual tailored interventions are necessary to 
ensure safe and judicious opioid prescribing.
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Key Points 

The increase in opioid use is associated with parallel 
increases in opioid-related morbidity and mortality, 
including dependence and overdose. Opioids initiated 
in hospital, most often for acute pain management, have 
been identified as one key risk element over which physi-
cians have influence.

Restrictive prescribing policies at a state and national 
level resulted in decreased quantities of oxycodone 5 mg 
prescriptions provided on discharge from public health 
electronic prescribing hospitals in Queensland Australia.

These results are informative for countries and hospitals on 
the meaningful impact that quantity restrictions in institu-
tional, state, and national health care policy can have.

1 Introduction

Opioid prescribing rates are continuing to increase in Australia 
in line with prescribing rates seen internationally [1–3]. Rates 
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of opioid use in Australia have remained high since 2013; each 
year over 1.9 million adults are estimated to initiate opioids 
and over 3 million adults are using opioids in Australia [4]. In 
2016–17, the most dispensed opioid was oxycodone with 5.7 
million prescriptions dispensed to 1.3 million people [3]. The 
increase in opioid use is associated with parallel increases in 
opioid-related morbidity and mortality, including dependence 
and overdose [5, 6]. Morbidity and mortality from prescription 
opioids is a public health crisis in Australia as well as multiple 
other nations, and impacts nearly every level of the healthcare 
system [2, 3]. The ongoing opioid-overdose epidemic remains 
unabated with pharmaceutical opioids the most commonly 
identified substances in drug-induced death in Australia for 
over two decades [6]. The staggering increase in opioid mis-
use, opioid use disorder diagnoses, and overdose fatalities in 
the past two decades has yielded an urgent need to understand 
the most effective public health interventions for addressing 
opioid-related harms [7].

Elements of opioid prescribing associated with an increased 
risk of complications include excessive initial days’ supply, high 
doses, concurrent prescribing of opioids and sedatives, and long-
term prescribing [8–11]. Hospital-initiated opioids, most often 
for acute pain management, have been identified as a key risk 
for ongoing and inappropriate use [8, 9]. Accumulating obser-
vational evidence suggests that therapeutic exposure to opioids 
is associated with increased likelihood of long-term use and that 
greater duration or intensity of initial opioid prescriptions may 
further elevate risk [10–12]. A US study [13] highlighted the 
high-risk characteristics of initial opioid prescribing patterns 
associated with long-term use and in turn higher risk of hospi-
talisation. They found that 5% of opioid-naïve patients became 
long-term users, defined as six or more opioid prescriptions in 
the 12 months following the initiation month [13], which is con-
sistent with other studies’ estimates of 5–6% [14, 15]. A recent 
study in Australia, using group-based trajectory modelling to 
define persistent use, found that 2.6% of adults initiating opioids 
became persistent users over a 12-month period [16]. Further 
research suggests concerns regarding the appropriateness and 
number of opioid prescriptions written on discharge [8, 9].

Interventions to improve opioid prescribing behaviours 
remain a priority through stewardship principles, policy, and 
legislation [17]. Over the past decade, the Australian medi-
cine and therapeutic regulatory agency, Therapeutic Goods 
Administration (TGA), implemented a number of regulatory 
policy reforms to reduce harm from opioid analgesics by reduc-
ing pack sizes, and improving prescribing information and 
Consumer Medicines Information [18]. In August 2019, the 
Queensland Health Medicines Advisory Committee (QHMAC) 
implemented a pragmatic approach to tailor opioid prescribing 
by restricting oxycodone 5-mg tablets to a maximum quantity 
of 10 tablets for discharge and outpatient use [19]. The Austral-
ian Pharmaceutical Benefits Advisory Committee (PBAC) rec-
ommends the medicines to be incorporated in the government 

subsidised medicines scheme (the Pharmaceutical Benefits 
Scheme [PBS]). In June 2020, PBAC enacted a policy reform 
to reduce the PBS quantity of oxycodone 5-mg tablets from 20 
tablets to 10 tablets [20]. This policy initiative led to a nudge 
within the Queensland Health electronic prescribing software 
with the default quantity of 20 tablets reduced to 10 tablets for 
oxycodone 5 mg discharge prescriptions.

Prescribing limits are one policy strategy to reduce short-
term opioid prescribing, but there is limited evidence of 
their impact. This study aims to evaluate the impact of two 
sequential state and national policy interventions on changes 
to oxycodone 5 mg discharge prescriptions in public health 
electronic prescribing hospitals in Queensland. This uncon-
trolled interrupted time series (ITS) analysis included data on 
all oxycodone 5 mg discharge prescriptions between Decem-
ber 2018 to February 2021 in 12 Queensland hospitals utilising 
electronic prescribing software.

2  Methods

2.1  Study Design

This research utilised a retrospective uncontrolled inter-
rupted time-series design. This type of study is conducted by 
undertaking a series of measurements over time, which are 
interrupted by an intervention. In this study, there were two 
‘interruption’ points. The first interruption was the imple-
mentation of the QHMAC restrictions and the second the 
PBS prescription restrictions. This project was reviewed by 
the Metro South Research Office (LNR/2020/QMS/70245).

2.2  Setting

This study was undertaken at 12 public hospitals in Queens-
land, Australia. Information on each site can be found in 
Table 1. Each site implemented electronic prescribing at 
various times, these differences are reflected in the ‘Data 
collection start’ column of Table 1.

2.3  Intervention

2.3.1  Queensland Health Medicines Advisory Committee 
(QHMAC)

QHMAC is a Queensland state-based committee consisting 
of expert practising Queensland Health doctors and phar-
macists who have been appointed by the committee spon-
sor, the Chief Health Officer. The committee is responsi-
ble for creating, maintaining, and reviewing the state-wide 
List of Approved Medicines (LAM), which determines the 
medications that can be prescribed in Queensland Health 
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institutions. They then provide recommendations that 
are reviewed and approved by the Chief Health Officer. 
QHMAC typically limits its actions to deciding which medi-
cines should be on the LAM, but in August 2019 for the first 
time they restricted the quantity of oxycodone 5-mg tablets 
prescribed on discharge. The intention of this restriction 
was to “promote the smaller opioid pack size to encourage 
tailoring of opioid prescribing to the individual patient’s 
clinical requirements, where appropriate” [19]. The change 
came into effect in September 2019 when the meeting min-
utes were confirmed and circulated to the hospital sites. As 
with all QHMAC recommendations, local hospital change 
implementation was via training and education. There was 
no change to the electronic prescribing system to enforce the 
recommendation by QHMAC.

2.3.2  Pharmaceutical Benefits Scheme (PBS)

The PBS is a part of the Australian Government’s National 
Medicines Policy [21]. It provides timely, reliable, and 
affordable access to certain medicines for Australians by 
subsidising the cost of medicine for most medical condi-
tions. In June 2020, the PBS reduced the pack sizes of oxy-
codone 5-mg tablets from a quantity of 20 to a quantity of 
10 tablets for the short-term treatment of patients with acute 
severe pain. This meant that if doctors prescribed oxycodone 
5 mg in larger quantities, the patient would have to pay the 
full price of the medication as it would not be subsidised. 
Since the prescribing software used by Queensland Health 
facilities links directly to the PBS, this policy change led to 
a subsequent reduction in the default oxycodone pack size 
from 20 tablets to 10 tablets when oxycodone prescriptions 

were selected. As such, the prescribers were now ‘nudged’ 
into prescribing the lower quantity of oxycodone.

2.4  Data Collection

Data were extracted by running reports from the elec-
tronic prescribing system across eligible hospital sites from 
December 2018 to February 2021 (inclusive). Extracted 
reports contained information on prescribed oxycodone 
product, directions, quantity, date of prescription, and type 
of prescriber. Reports were extracted into Microsoft Excel 
and cleaned before being analysed using SPSS (Statistical 
Package for Social Sciences, IBM Software Version 27).

2.5  Statistical Methods

Data were descriptively summarised using frequency and 
proportions. Segmented regression was applied to this ITS 
design allowing for level and trend changes to oxycodone 
5 mg prescriptions pre- and post-interventions to be deter-
mined. Data was summarised by week, which was defined 
as a 7-day period with the first day of the week as Monday. 
Five variables were entered into an ‘enter’ multiple regres-
sion model using SPSS with proportion of prescriptions 
with oxycodone for ≤ 10 tablets as the dependent variable. 
p-Values < 0.05 were deemed statistically significant.

A post-hoc sensitivity analysis of the ITS was undertaken, 
with all sites who changed to electronic prescribing after 
December 2018 being excluded (e.g. exclusion of hospital 
B, F, J, K, and L).

Table 1  Summary of information about each hospital site including range of number of beds, date of data collection start, number and propor-
tion of oxycodone 5mg discharge prescriptions

Hospital identifier Number of beds Data collection start Total number oxycodone 
5 mg prescriptions across 
study period

Proportion of total oxycodone  
5 mg prescriptions (%)

A 1–200 Dec 2018 296 0.3
B 501 + April 2019 18,982 17.1
C 201–500 Dec 2018 9333 8.4
D 201–500 Dec 2018 14,772 13.3
E 201–500 Dec 2018 5409 4.9
F 1–200 May 2019 2041 1.8
G 501 + Dec 2018 18,138 16.4
H 1–200 Dec 2018 8046 7.3
I 1–200 Dec 2018 6156 5.6
J 201–500 April 2019 8690 7.8
K 501 + Feb 2019 10,710 9.7
L 501 + July 2019 8155 7.4

Total 110,728 100
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3  Results

Over the 27-month period, there were 110,728 discharge 
prescriptions written in the 12 Queensland public health 
electronic prescribing hospitals for oxycodone 5  mg 
(Table 1). Of the 110,728 prescriptions, only 33 (0.03%) had 
a prescription repeat (or refill) written on their prescription.

Unsurprisingly, the highest proportion of oxycodone 5 mg 
prescriptions were written by surgical and emergency pre-
scribers, making up 50.4% and 27.2%, respectively, of total 
oxycodone prescriptions during the study period (Table 2).

3.1  Proportion Changes Over Time

Of the 110,728 discharge prescriptions, 29% (32,112) were 
written in the baseline period, 32.2% (35,706) were written 
after the LAM restrictions, and 38.8% (42,910) were written 
after the PBS restrictions came into effect (Table 3).

3.2  Segmented Linear Regression

Results of the segmented linear regression for the propor-
tion of discharge oxycodone 5 mg prescriptions written for 
≤ 10 tablets across the study period are presented in Fig. 1 
and Table 4. The scatterplot of standardised predicted val-
ues versus standardised residuals showed that the data met 
the assumptions of homogeneity of variance and linearity 
and the residuals were approximately normally distributed. 
Data were inspected visually using line plots to check for 
seasonality; no influence of seasonality was observed. The 
Durbin-Watson statistic was 1.4, just outside the accepted 
range of 1.5–2.5, indicating slight positive correlation.

Immediately after the QHMAC restrictions there was a 
9% increase in the proportion of discharge prescriptions of 
oxycodone 5 mg written for ≤ 10 tablets. After the PBS 
restrictions there was a 9.8% increase.

3.2.1  Sensitivity and Post‑Hoc Analysis

Post-hoc sensistivity analysis of the ITS was performed with 
the removal of all sites that changed to electronic prescrib-
ing after December 2018 (e.g. exclusion of hospitals B, F, 
J, K, and L). This reduced the sample size of the analysis to 
62,150 prescriptions for oxycodone 5 mg. Compared with 
the model that included all hospitals, the sensitivity analy-
sis demonstrated a lower baseline proportion (β0) (48.5%, 
95% CI 47.2–49.8; p < 0.001), a higher baseline trend (β1) 
(0.5%, 95% CI 0.4–0.5; p < 0.001), a higher level of change 
post-QMHAC restrictions (β2) (11%, 95% CI 9.1–12.8; 
p < 0.001), a negative trend after QHMAC restcitions (β3) 
(− 0.2%, 95% CI − 0.3 to − 0.1; p < 0.001), a reduced level 
of change post-PBS restrictions (β4) (3.7%, 95% CI 1.8–5.5; 

p < 0.001), and a similar trend after PBS restrictions (β5) 
(− 0.2%, 95% CI − 0.3 to − 0.1; p < 0.001). After discussion 
with the research team, it was agreed to present the results 
from the data analysis that was agreed upon a prioiri.

4  Discussion

Our study found that policy reforms on prescribing limits 
can have an effect on excessive quantities for discharge oxy-
codone 5 mg prescribing. If extrapolated to a larger popula-
tion, this could represent a significant decline in quantities 
of oxycodone 5 mg prescribed on discharge. The results sug-
gest that policy interventions focusing on prescription quan-
tity may be effective in influencing prescribing behaviour; 
however, their impact on actual patient harm and addiction 
are unclear.

Health care systems are implementing policy and practice 
interventions to mitigate the risks of long‐term opioid ther-
apy [17, 22]. This study adds promising results that policy 
reform strategies can positively affect judiscious opioid pre-
scribing on discharge. Both policy changes were successful 
in reducing quantities for oxycodone 5 mg prescriptions; 
however, further research is required to determine if local 
level hospital policies, statewide policies, or national inter-
ventions are most effective for reducing opioid prescriptions. 
Following QHMAC formularly updates to the guidelines and 
restrictions for oxycodone 5-mg tablets, there was a coincid-
ing change in prescribing practices. Formularly restrictions 
are designed and implemented to reduce costs and use of 
prescription medicines and have been shown to be effective 
in a number of literature reviews [23]. The national PBS 
policy reform resulted in a similar impact on the propor-
tion of oxycodone prescriptions for ≤10 tablets. There is 
evidence that electronic prescribing software influences 

Table 2  Number and proportion of oxycodone 5 mg discharge pre-
scriptions by area where script was written

Hospital area Total oxycodone 
5mg prescriptions

Proportion of total 
oxycodone 5 mg 
prescriptions (%)

Emergency 30,155 27.2
Medicine 14,687 13.3
Obstetrics and  

gynaecology
6884 6.2

Oncology 1607 1.5
Palliative care medicine 367 0.3
Psychiatry 237 0.2
Rehabilitation 878 0.8
Surgery 55,851 50.4
Area not specified 62 0.1
Grand total 110,728 100
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Table 3  Proportions of 
oxycodone 5 mg discharge 
prescriptions written across 
baseline, QHMAC restriction, 
and PBS restriction time periods 
for all discharge prescriptions, 
surgery-only prescriptions, 
emergency-only prescriptions, 
and medical-only prescriptions

QHMAC Queensland Health Medicines Advisory Committee, PBS Pharmaceutical Benefits Scheme

Baseline
N (%)

QHMAC restrictions
N (%)

PBS restrictions
N (%)

All prescriptions
 ≤ 10 tablets 17,871 (55.66) 26,073 (73.02) 38,206 (89.04)
 11–20 tablets 14,214 (44.26) 9598 (26.88) 4670 (10.88)
 ≥ 21 tablets 27 (0.08) 35 (0.1) 34 (0.08)
 Total 32,112 (100) 35,706 (100) 42,910 (100)

Surgery prescriptions
 ≤ 10 tablets 9054 (57.18) 13,717 (76.7) 20,312 (91.77)
 11–20 tablets 6777 (42.8) 4159 (23.25) 1818 (8.21)
 ≥ 21 tablets 3 (0.02) 8 (0.05) 3 (0.01)
 Total 15,834 (100) 17,884 (100) 22,133 (100)

Emergency prescriptions
≤ 10 tablets 5306 (57.83) 7125 (74.37) 10,283 (90.21)
11–20 tablets 3866 (42.13) 2453 (25.61) 1113 (9.76)
≥ 21 tablets 4 (0.04) 2 (0.02) 3 (0.03)
Total 9176 (100) 9580 (100) 11,399 (100)
Medicine prescriptions
 ≤ 10 tablets 1647 (40.1) 2847 (56.87) 4547 (81.58)
 11–20 tablets 2448 (59.61) 2146 (42.87) 1017 (18.24)
 ≥ 21 tablets 12 (0.292) 13 (0.26) 10 (0.18)
 Total 4107 (100) 5006 (100) 5574 (100)

Fig. 1  Segmented linear regression demonstrating weekly changes in 
proportion of oxycodone 5 mg prescriptions with a quantity of ≤ 10 
tablets at baseline, after QHMAC restrictions, and after PBS restric-

tions. QHMAC Queensland Health Medicines Advisory Committee, 
PBS Pharmaceutical Benefits Scheme
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prescribing patterns, as seen in a previous study which ana-
lysed 6390 opioid prescriptions from 448 prescribers [22]. 
Following the adoption of a new default quantity of 15 tab-
lets, there was a significant increase in the proportion of 
opioid prescriptions for the quantity at the default level [22]. 
It is unclear if the PBS changes would have the same level 
of effectiveness in hospitals without electronic prescribing 
systems where discharge prescriptions are hand-written.

The QHMAC and PBS restrictions resulted in sustain-
able change with trends of the proportion of the reduced 
quantity scripts being prescribed post-intervention [19, 20]. 
After QHMAC changes, a steady increase in the trend of 
the proportion of oxycodone 5 mg prescriptions that were 
written for ≤ 10 tablets was observed. However, after the 
implementation of PBS changes, these trends plateaued 
and stabilised at around 90% of all discharge oxycodone 
5 mg prescriptions being written for a quantity of ≤ 10. It is 
possible that the remaining 10% of prescriptions represent 
those where a larger quantity is clinically appropriate, such 
as for those patients in oncology or palliative care. It was 
interesting to note that on further analysis of the top three 
prescribing areas (surgical, emergency, and medical), medi-
cal prescriptions had a lower proportion of prescriptions for 
oxycodone written for ≤ 10 tablets. This is likely reflective 
of the complex nature of medical patients including those 
with chronic pain conditions and multiple comorbidities. 
Assessing the clinical appropriateness of opioids and pre-
scription quantities was outside the scope of this research 
project; however, the authors acknowledge that providing 
opioids when they are genuinely required is an essential 
component to opioid stewardship.

Nearly 50% of prescriptions for opioids were distributed 
from surgical divisions (Table 2). This was anticipated given 
the widespread usage of low-dose opioids in managing post-
operative pain. However, despite being low dose, studies 
have found that larger prescription quantities of opioids 
post-operatively can lead to chronic opioid use [11, 16]. 

Additionally, recent studies have demonstrated that patients 
use only 30–40% of the opioids prescribed after common 
surgical procedures [24]. A greater amount of initial opi-
oid exposure (i.e., larger quantities prescribed) is associated 
with both greater risk of long-term use, and greater risk of 
overdose [25]. This overprescribing gap offers an opportu-
nity for standardisation of prescribing quantities via policy 
intervention. Our results demonstrate that both policy inter-
ventions were effective in the surgical setting. This reduction 
in number of opioids in one of the areas with the highest 
rate of opioid prescribing may have led to reduced rates of 
dependence, misuse, and wastage.

This study aimed to investigate the impact two policy 
changes had on prescribing practices of oxycodone 5-mg 
tablets on discharge. To our knowledge, this ITS study is the 
first to investigate the impact of both policy-based and insti-
tutional interventions to reduce discharge oxycodone 5 mg 
prescribing quantities. For those countries that have not yet 
implemented state- or national-level policy surrounding 
opioid prescribing limits, the results of this study could be 
informative. Promising strategies such as those of QHMAC 
and PBS prescribing limit changes demonstrate concrete 
ways to reduce inappropriate quantity prescribing. Our study 
was able to demonstrate policy interventions that resulted in 
actional performance metrics and induced sustainable opioid 
prescribing changes.

Surveillance of opioid prescribing is critically important 
for understanding what changes in opioid prescribing are 
occurring over time, in different settings, and following 
interventions. While prescription changes seemed to be sus-
tained for several months, as a next step in the research, re-
evaluating to determine if changes to prescribing patterns are 
sustained into the future will be essential. Further research 
on the clinical appropriateness of those oxycodone prescrip-
tions provided for larger quantities is required, along with 
any unintended consequences of providing reduced quanti-
ties of oxycodone medications.

Table 4  Segmented linear 
regression model demonstrating 
changes in proportion of 
oxycodone 5 mg prescriptions 
with a quantity of ≤ 10 tablets 
at baseline, after QHMAC 
restrictions, and after PBS 
restrictions

QHMAC Queensland Health Medicines Advisory Committee, PBS Pharmaceutical Benefits Scheme

β (95% CI) Standard error t-Statistic p-Value

Baseline
 Baseline proportion (β0) 0.507 (0.495 to 0.518) 0.006 86.04 < 0.001
 Trend of proportion (β1) 0.002 (0.002 to 0.003) 0.000 8.58 < 0.001

QHMAC
 Level of change at intervention (β2) 0.090 (0.074 to 0.107) 0.008 10.82 < 0.001
 Trend of proportion (β3) 0.000 (0.000 to 0.001) 0.000 0.95 0.344

PBS
 Level of change at intervention (β4) 0.098 (0.081 to 0.115) 0.008 11.63 < 0.001
 Trend of proportion (β5) − 0.002 (− 0.002 to − 0.001) 0.000 − 4.33 < 0.001
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4.1  Limitations

Our work has several limitations. Firstly, assessing clini-
cal appropriateness of prescriptions was outside the scope 
of this project. While reductions in prescription quantities 
were observed, we are unable to say if these reductions were 
clinically appropriate for the patient's pain needs. We were 
also unable to separate between prescribing for acute or 
chronic pain based on the information accessed, or confirm 
if patients had their prescriptions filled at a pharmacy. In 
addition, we were unable to determine if patients recevied 
a re-supply of their pain medication in the community after 
they were discharged from hospital. Secondly, the two policy 
interventions coincidentally fell over the course of multiple 
public health hospitals implementing electronic prescribing 
systems in Queensland. As the reports used in this research 
were generated from the electronic prescribing system, we 
were only able to collect information from those hospitals 
and wards that had implemented electronic prescribing sys-
tems. This may have resulted in a skew of total number of 
opioids (e.g., a hospital that was utilising electronic pre-
scribing software for longer may appear to have more oxy-
codone prescriptions). However, the final outcome of this 
research, the changes in prescribing patterns, were detected 
using proportions rather than raw numbers. Using propor-
tions will have accounted for differences in raw numbers 
across sites. Thirdly, hospitals without electronic prescribing 
systems were not included in this study. It is unclear if the 
policy changes enacted, especially PBS changes that were 
accompanied by an electronic prompt, would have been as 
effective in the public hospitals without electronic prescrib-
ing software. Fourthly, the QHMAC phase of this project 
took place during the beginning of COVID-19 in Australia, 
which resulted in multiple large-scale lockdowns, reduced 
hospital activity, and reduced access to General Practition-
ers. It is unclear the effect these events had on opioid pre-
scribing practices. Finally, this project used an uncontrolled 
ITS design rather than a controlled ITS design. A controlled 
design was not feasible for this project or the resources due 
to the nature of data collection (e.g. retrospectively down-
loading prescription information from electronic prescribing 
systems). Therefore, controls such as location-based, charac-
teristic-based, behaviour-based, historical-cohort, outcome, 
and control time periods were not possible [26]. As the ITS 
was uncontrolled, the presence of confounding factors can-
not be excluded. Additionally, the impact of hospital or ward 
level policy, guidelines, quality improvement projects related 
to oxycodone prescriptions, or shifts in hospital culture 
towards opioid prescribing (such as implementation of stew-
ardship programs) are unknown to the team and may have 
contributed to some of the improvements seen. This may 
have been seen in the post-hoc sensitivity analysis, which 

saw a more rapid increase in the proportion of oxycodone 
5-mg tablets written for <10 tablets when compared with 
the pooled data of all hospitals. This resulted in a smaller 
impact of PBS changes on the number of tablets prescribed. 
It is possible that hospitals in the post-hoc analysis had pro-
active and robust opioid stewardship cultures which resulted 
in these differences.

5  Conclusion

Opioid stewardship requires a multifaceted approach. The 
implementation of health system-wide initiatives can reduce 
short-term opioid prescribing. These results demonstrate 
that national health care policy reform with a quantity limit 
and subsequent electronic prescribing software integration 
were associated with reductions in oxycodone 5-mg tablet 
quantity on discharge. This study lends new emphasis to 
the importance of enforcement mechanisms for insitutional, 
state, and national policies in addressing the critical public 
health opioid epidemic in other institutional contexts. Con-
tinued multi-faceted policy efforts are necessary to ensure 
safe and judicious opioid prescribing. Interventions that 
only target a single aspect of the issue, such as restricting 
opioid supply, will not be sufficient to ameliorate the opioid 
epidemic. As prescribers respond to legislative and clinical 
pressures to reduce opioid prescriptions, further research is 
needed to examine downstream outcomes, including how 
initial treatment regimens can minimise misuse, addiction, 
and overdose.
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