
57

ARtIcLe

NZMJ 22 October 2021, Vol 134 No 1544
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

The effect of perioperative 
sustained-release opioid 
use on long-term opioid 

dispensing following 
total knee arthroplasty: a 

retrospective cohort study
Taehoon Kim, Chen (Eileen) Zhou, Rachel A Sara, Nicholas J Lightfoot

ABSTRACT
AIMS: To determine the impact of perioperative sustained-release (SR) opioid use on total inpatient 
opioid consumption and longer-term outpatient dispensing for three months following elective total knee 
arthroplasty (TKA). 
METHODS: Patients who underwent primary unilateral TKA between 1 January and 31 December 2018 
at Counties Manukau Health were retrospectively identified. Participants were stratified into two groups 
by inpatient use or avoidance of strong SR opioids (OxyContin or M-Eslon). The primary outcome was 
the percentage of patients receiving prescriptions for opioid medications at thirty-day intervals for three 
months after discharge. 
RESULTS: Two hundred and thirty-two patients were eligible for inclusion. The baseline demographics 
of both groups were similar. In the SR opioid use group, the majority (79%) received OxyContin. Overall, 
inpatient opioid use between postoperative days (POD) zero and three was lower in the SR opioid avoidance 
group, although this was not statistically significant (157.5 [IQR 110.0–220.0] vs 167.5mg OME [110.0–
290.0], p=0.14). Outpatient postoperative opioid dispensing between 0–30 days was significantly greater 
in patients who received inpatient SR opioids (p=0.01). Dispensing of oxycodone was significantly higher in 
the SR opioid use group at one- and two- months (p=0.01 and 0.03 respectively).
CONCLUSION: The postoperative use of SR opioids is not routinely recommended following TKA. Their use 
is associated with greater overall inpatient opioid use, sustained opioid dispensing during and after the 
expected recovery period, and the potential for significant harm. 

Opioid analgesics such as morphine or 
oxycodone are commonly prescribed 
for the treatment of acute postopera-

tive pain. There is concern that inappropri-
ate opioid prescribing following discharge 
can lead to prolonged opioid use in the 
community. In 2018 the Australian and New 
Zealand College of Anaesthetists (ANZCA) re-
leased a position statement recommending 
that slow or sustained-release (SR) opioids 
should not be routinely prescribed to pa-
tients for the management of acute postop-
erative pain.1 This statement highlights the 

risks associated with these drugs, and the 
difficulties of dose titration for acute pain 
management. 

Orthopaedic surgery is associated with 
greater amounts of postoperative pain 
when compared with other surgical proce-
dures.2 As such, orthopaedic operations are 
known to generate more opioid prescrip-
tions than other specialties.3,4 Total knee 
arthroplasty (TKA) is a common procedure 
associated with significant amounts of 
postoperative pain that subsides rapidly 
during the recovery period.5–7 Given our 
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ageing population, the number of arthro-
plasty procedures performed in New 
Zealand is expected to increase over the 
coming decades.8 New Zealand data suggest 
that at three months following hip or knee 
replacement, which is beyond the expected 
duration of recovery from surgery, more 
than 30% of patients continue taking at least 
mild-strength opioid medications, and up to 
8% of patients may still be receiving opioid 
medications at one-year following surgery.9 
These patients would meet the diagnostic 
criteria for chronic post-surgical pain (CPSP), 
for which opioid analgesics are not recom-
mended as a part of the primary treatment 
strategy.10,11

To manage postoperative pain imme-
diately after TKA, some institutions and 
professional societies have recommended 
the use of protocols that include regular 
SR opioids.5,6 The Procedure Specific Post-
operative Pain Management (PROSPECT) 
recommendations include the use of strong 
opioids in combination with non-opioid 
analgesia following TKA, but the strength 
of the evidence supporting this recommen-
dation is questionable, as it is based on two 
small studies that compared SR opioids 
to placebo.6 Currently, the international 
consensus is that SR opioids are associated 
with significant harm in the immediate post-
operative period and should be avoided.1,12–16 
Prolonged or excessive use of opioids can 
lead to serious adverse effects, including 
respiratory depression, overdose, addiction 
and death.15 When SR preparations are 
used, these harms are compounded due to 
the drug’s prolonged duration of action.3 
This consensus has been reinforced by a 
case reported on recently by the Health and 
Disability Commissioner, where a patient 
died following an elective TKA after routine 
protocolised SR opioids were used without 
an appropriate risk assessment.17

There has been limited research into 
the efficacy and sequalae of SR opioid use 
following TKA, and there is a dearth of 
information surrounding their use when 
compared with immediate-release (IR) 
preparations in New Zealand. This study 
explores the effect of inpatient SR opioid use 
on acute, inpatient opioid consumption and 
the longer-term dispensing of opioid medica-
tions in patients following TKA at two South 
Auckland hospitals.

Methods
Study cohort

Prior to study conduct, Health and 
Disability Ethics Committee (HDEC 19/
NTA/27) and Hospital Research Office 
(Number 893) approval was obtained. 

Patients who underwent primary 
unilateral TKA at Counties Manukau Health 
between 1 January 2018 and 31 December 
2018 were retrospectively identified. This 
period coincided with the release of the 
ANZCA position statement on the use of 
SR opioids in patients with acute pain in 
late March 2018. Surgery took place at 
either Middlemore Hospital, a busy acute 
and elective surgical site, or the Manukau 
Surgical Centre, where only elective surgery 
is completed. Patients who underwent 
isolated uni-compartmental arthroplasty, 
one-stage or staged revisional TKA, or 
bilateral simultaneous TKA were excluded, 
as were patients for whom adequate data 
were unavailable or surgery was outsourced 
to an ancillary healthcare facility. These 
exclusions were made to standardise the 
magnitude of the surgical procedure and the 
associated nociceptive stimulus.

Patients were stratified into two groups 
by their use or avoidance (ie, no use) of 
strong SR opioids, defined as either M-Eslon® 
(morphine sulphate modified release 
capsule) or OxyContin® (oxycodone hydro-
chloride controlled release tablets), while an 
inpatient following their primary surgical 
procedure. The term “sustained-release” 
encompasses all medications that may be 
referred to as slow-release, extended-re-
lease, modified-release or long-acting.

Data sources
Demographic, anaesthetic, surgical and 

pharmaceutical data were collated from 
departmental databases and the electronic 
data warehouse maintained by HealthAl-
liance. Demographic and co-morbidity data 
were obtained from the Concerto Clinical 
Information Portal and linked with intra-op-
erative data from PCIMS (the Anaesthesia 
Intraoperative Clinical Record) and PiMS 
(the Patient Information Management 
System). 

Additional information surrounding 
comorbidities and procedural complications 
was obtained from ICD-10 coding completed 
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at the time of hospital discharge. Inpa-
tient dispensing data were extracted from 
paper medication charts or an electronic 
prescription system that was introduced 
during our study period. Outpatient 
pharmacy data were recorded electronically 
by the dispensing pharmacy and stored in 
the TestSafe system. Approximately 98% 
percent of pharmacies within our catchment 
area were making use of this system during 
the time of our study. These sources of 
information were merged across databases 
using each patient’s National Health Index 
(NHI) number. Outpatient dispensing data 
were obtained for the 90 days before and 90 
days after the date of each patient’s surgical 
procedure, giving a 180-day window into 
their perioperative drug use once combined 
with their inpatient dispensing data.

Outcome measures
The primary outcome of this study was 

the number of patients dispensed strong 
opioids, either immediate- or sustained-re-
lease preparations of morphine or 
oxycodone, from the hospital pharmacy at 
discharge or a community pharmacy. This 
outcome was assessed in 30-day intervals 
following surgery for three months. 

Strong opioid medications were defined 
as preparations containing morphine, 
oxycodone, fentanyl, pethidine or meth-
adone. Mild to moderate opioids included 
preparations containing codeine or dihydro-
codeine, tramadol and dextromethorphan. 
Gabapentinoids are defined as medications 
that are antagonists at the α2δ sub-unit 
of voltage gated calcium channels. This 
class of medications includes gabapentin 
and pregabalin. Data were collected on 
total opioid consumption for the first three 
inpatient days (72 hours) following TKA 
and expressed in oral morphine equiva-
lents (OMEs). This period was selected as it 
corresponds to the timing of the maximal 
nociceptive stimulus, and from previous 
data we know that after this period most 
patients are nearing discharge. Data were 
also collected to calculate the percentage of 
patients who required additional prescrip-
tions for strong opioid medications within 
30-day intervals for three months following 
surgery.

Comparisons were made between the 
two groups for perioperative factors that 
may be associated with differences in acute 

and ongoing opioid consumption following 
surgery. “Pre-operative opioid” use was 
defined as the dispensing of either morphine 
or oxycodone in the three months (90 days) 
prior to surgery. We also compared patients 
who underwent surgery within the first six 
months of our study to those of the second 
six months, to evaluate any changes in 
inpatient SR opioid prescribing patterns as 
a result of the ANZCA position statement 
released in March 2018.

Statistical analyses
Information was stored in a Microsoft 

Excel spreadsheet (Microsoft Corporation, 
WA, United States) and statistical analysis 
completed using the Statistical Package 
for the Social Sciences Version 25 (Inter-
national Business Machines, NY, United 
States). Ancillary analyses were completed 
using NCSS 2021 (NCSS, Utah, United States). 
Post-hoc power analyses were completed 
once the sample size had been established. 
Using the observed incidence of opioid 
dispensing within one-month following 
surgery, this study has 83.4% power to detect 
a statistically significant (two-tailed α=0.05) 
difference between the two groups.18

Testing for the normal distribution 
was through the Shapiro-Wilk test with a 
two-tailed p-value of <0.05 being indicative of 
non-normally distributed data. The decision 
was made to use non-parametric procedures 
to report data and comparisons. Patient and 
procedural data were presented as either 
number (percentage) and median (inter-
quartile range), as appropriate for categorical 
and continuous data respectively. The Fisher 
exact test or a Chi Square test with a Yates 
correction and the Mann-Whitney U test 
were used to test for differences between 
categorical and continuous parameters 
respectively. A two-tailed p-value of p<0.05 
defined statistical significance. Using a supe-
riority/non-inferiority threshold of 10mg 
OME, a post-hoc analysis comparing the 
median inpatient OMEs consumed was also 
completed.

Results
Between the 1 January and 31 December 

2018, 364 patients underwent primary, 
unilateral TKA at our institution. Complete 
prescribing information was available for 
232 patients (64.1%), which constitutes the 
study population. While in hospital, 157 
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Table 1: Baseline characteristics of the two groups stratified by inpatient sustained-release (SR) opioid 
use.

SR opioid avoidance SR opioid use p-value

Number 75 (32.3) 157 (67.7)

Female (percent) 40 (53.3) 102 (65.0) 0.11

Age (years) 65.0 (60.0–73.0) 67.0 (59.0–73.0) 0.76

Height (metres) 1.66 (1.60–1.76) 1.65 (1.58–1.72) 0.34

Weight (kilograms) 93.0 (81.0–110.0) 88.9 (74.3–105.0) 0.08

Body Mass Index (kg/m2) 33.5 (8.9–39.0) 32.4 (27.3–38.4) 0.16

Charlson Comorbidity Index 3 (2–4) 3 (2–4) 0.71

ASA 0.76

1 1 (1.4) 3 (1.9)

2 51 (68.9) 99 (63.1)

3 22 (29.7) 54 (34.4)

4 0 (0.0) 1 (0.6)

Pre-operative medication use

Morphine or oxycodone 2 (2.7) 13 (8.3) 0.15

Morphine 1 (1.3) 6 (3.8) 0.43

Oxycodone 1 (1.3) 7 (4.5) 0.44

Tramadol or codeine 31 (41.3) 39 (24.8) 0.01

Tramadol 14 (18.7) 18 (11.5) 0.16

Codeine 23 (30.7) 26 (16.6) 0.02

NSAIDs 25 (33.3) 47 (29.9) 0.65

Paracetamol 47 (62.7) 84 (53.5) 0.21

Gabapentinoids 5 (6.7) 11 (7.0) 1.00

Operating theatre duration (minutes) 128.0 (98.0–151.0) 126.0 (104.0–148.0) 0.85

Surgical duration (minutes) 74.0 (60.0–88.0) 71.0 (61.0–90.0) 0.95

PCA use (percent) 12 (16.0) 15 (9.6) 0.19

Peripheral nerve catheter (percent) 34 (43.3) 71 (45.2) 1.00

Intrathecal morphine (percent) 10 (13.3) 17 (10.8) 0.66

Hospital length of stay (days) 4.19 (3.27–4.38) 4.19 (3.22–5.34) 0.53

Results expressed as number (percent) or median (interquartile range) as appropriate.
p-values are two-tailed with a threshold of <0.05 used to define significance.
PCA = Patient-controlled analgesia.
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Table 2: Opioid consumption in the perioperative and postoperative periods.

SR opioid avoidance SR opioid use p-value

Perioperative opiate use (OME)

POD0-POD3 157.5 (110.0–220.0) 167.5 (110.0–290.0) 0.14

POD 0 20.0 (10.0–35.0) 30.0 (15.0–50.0) 0.003

POD 1 60.0 (30.0–80.0) 52.5 (37.5–85.0) 0.41

POD 2 40.0 (20.0–80.0) 52.5 (30.0–82.5) 0.20

POD 3 22.5 (7.5–50.0) 30.0 (15.0–57.5) 0.34

Postoperative opiate use (number of patients)

0–30 days post-surgery

Morphine or oxycodone 34 (47.2) 105 (67.3) 0.01

Morphine 12 (16.7) 34 (21.8) 0.48

Oxycodone 22 (30.6) 77 (49.4) 0.01

30–60 days post-surgery

Morphine or oxycodone 5 (6.8) 22 (14.0) 0.13

Morphine 3 (4.1) 4 (2.5) 0.68

Oxycodone 2 (2.7) 18 (11.5) 0.03

60–90 days post-surgery

Morphine or oxycodone 3 (4.1) 16 (10.2) 0.20

Morphine 2 (2.7) 6 (3.8) 1.00

Oxycodone 1 (1.4) 11 (7.0) 0.11

Results expressed as number (percent) or median (interquartile range) as appropriate.
Opiate conversions for POD0–POD3 completed using the FPM opiate calculator. 
p-values are two-tailed with a threshold of <0.05 used to define significance. 
POD = Postoperative day; OME = Oral morphine equivalent.
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patients (67.7%) received at least one dose 
of SR opioid, and 75 (32.3%) did not receive 
any SR opioid. In those who received SR 
opioid, 45 (28.6%) received a morphine-
based preparation and 124 (79.0%) received 
oxycodone. These values sum to more than 
100.0% due to the 12 patients (7.6%) who 
received both morphine and oxycodone SR 
preparations. The baseline demographics of 
both groups were similar, with no differ-
ences found with regards to age, sex, body 
mass index, operation duration or hospital 
length of stay (Table 1). Following surgery, 
those who received SR opioids were less 
likely to receive an intravenous patient-con-
trolled analgesia (PCA) device when 
compared to those who did not, but this 
difference did not reach statistical signifi-
cance (9.6% versus 16.0%, p=0.19). 

Strong opioid use as an outpatient prior 
to TKA was greater in the SR opioid use 
group (8.3% versus 2.7%, p=0.15), although 
this difference was not statistically signif-
icant. This was predominantly oxycodone 
(13 of 15 patients, or 86.7%). Those in the 
SR opioid avoidance group were more 
likely to have been dispensed tramadol or 
codeine pre-operatively (24.8 versus 41.3%, 
p=0.01), largely due to a difference in 
codeine dispensing between the two groups 
(16.6 versus 30.7%, p=0.02). There were 
no other differences in the use of pre-op-

erative analgesic medications between the 
study groups (Table 1). 

Inpatient opioid use between postoper-
ative days zero and three (POD0–POD3) was 
lower in the SR opioid avoidance group, 
although this was not statistically significant 
(157.5 [IQR 110.0–220.0] versus 167.5mg OME 
[110.0–290.0], p=0.14) (Table 2). Following 
surgery, opioid use was consistently lower 
at all time intervals in SR opioid avoidance 
group, excepting POD1. These differences 
reached statistical significance for POD0 
(p=0.003). Using an equivalence margin of 
10mg (OME), non-inferiority and superiority 
analyses demonstrated that avoidance of SR 
opioid use was both non-inferior (p=0.01) and 
non-superior (p=0.21) when compared to SR 
opioid use for inpatient opioid consumption. 

SR opioid use was associated with a greater 
number of patients being dispensed opioids 
during the first three months following 
hospital discharge. In the first month 
after discharge, 105 patients (67.3%) who 
received inpatient SR opioids continued to be 
dispensed strong opioids (either morphine 
or oxycodone) in the community, compared 
with 34 (47.2%) of the SR opioid avoidance 
group (p=0.01) (Table 2). During the second 
month following discharge, there remained 
a statistically significant difference for those 
dispensed oxycodone (p=0.03), but not for 
those dispensed morphine (Figure 1).

Figure 1: Outpatient postoperative strong opioid (IR or SR) use.
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Between the first and second six-month 
periods of our study, the inpatient use of 
strong SR opioids reduced (84.0% versus 
55.3%, p<0.001). This was associated with 
a non-significant reduction in POD0–POD3 
opioid consumption (175.0 [113.75-297.50] 
versus 152.5mg OME [105.0-242.5], p=0.07).

Discussion
This study aimed to investigate the impact 

of inpatient SR opioid use on inpatient 
opioid consumption and persistent opioid 
dispensing after discharge in patients who 
undergo TKA. During their inpatient stay, 
patients who received SR opioids received 
a greater amount of opioid medication 
overall, but this difference did not reach 
statistical significance. The proportion of 
patients dispensed strong opioid medi-
cations within the first 30 days following 
surgery was significantly greater in the 
group who received SR opioids as inpatients. 
There remained a statistically significant 
difference in oxycodone dispensing for 
the first two months after surgery, with 
greater numbers of patients receiving either 
morphine or oxycodone in the SR opioid use 
group across all three months. There were 
no differences between the two groups in 
the conduct of surgery or anaesthesia or 
the use of ancillary postoperative analgesic 
modalities such as PCA devices, peripheral 
nerve catheters or intrathecal morphine. 

Oxycodone was the predominant opioid 
prescribed by both hospital doctors and 
general practitioners. There are concerns 
regarding the use of oxycodone in the 
community due to its high risk of misuse 
and drug diversion. Compared to morphine, 
oxycodone has a greater addictive potential 
due to its pharmacokinetic profile, including 
its higher oral bioavailability and the 
biphasic absorption mechanism of its 
SR preparations.19 It is well known that 
OxyContin has contributed to the global 
opioid epidemic, with communities in North 
America being especially afflicted.19,20 In 
New Zealand, there is regional variability in 
the use of oxycodone, with the number of 
prescriptions having decreased by 27% since 
2011.21 Despite this, our results demonstrate 
that oxycodone is still prescribed more 
frequently in those who undergo TKA at 
our institution, and this disparity continues 
once patients are discharged from hospital. 

This preference for prescribing oxycodone 
is a practice that is not backed up by strong 
evidence of patient benefit.22

TKA is generally performed in patients 
who have failed more conservative 
management of their knee pathology.23 
Arthritis of the knee can cause considerable 
functional impairment and necessitate 
the use of strong opioids prior to surgery. 
We identified differences in pre-operative 
analgesic dispensing between our study 
groups, with greater numbers of patients 
in the SR opioid avoidance group having 
been dispensed codeine. We might speculate 
on reasons for these differences, including 
differences in genetics, patient co-mor-
bidities, psychosocial stressors and pain 
coping strategies between the two groups, 
or the effects of sustained opioid use in the 
lead up to surgery on perioperative pain 
management. It is well established that 
persistent or severe pre-operative pain is 
a risk factor for sub-optimal perioperative 
pain management and persisting postoper-
ative pain.24,25 Further studies are needed to 
better understand these mechanisms and 
evaluate mitigating strategies.

This study highlights the challenges of 
postoperative pain management after 
arthroplasty and reinforces the need to 
moderate the use of SR opioids.5,6 Despite 
the move away from using SR opioids in 
patients with acute pain, there is minimal 
contemporaneous literature reviewing the 
implications of their use in this setting. 
Previous studies have described numerous 
“benefits” of SR drugs including a longer 
duration of action and improvements 
in recovery metrics.26 These studies are 
now outdated, and many display conflicts 
of interest with drug manufacturers.26,27 
The current evidence base suggests that 
SR opioids have the potential to cause 
considerable long-term harm, precipitate 
postoperative complications and place 
an increased financial burden on the 
healthcare system.19,28,29 The prescription of 
SR opioids during the early postoperative 
period is a major modifiable risk factor 
for subsequent dependence and persistent 
opioid use following surgery.12

ANZCA recommends that SR opioids 
are used for acute postoperative pain in 
limited circumstances, including prolonged 
severe pain or where opioid tolerance has 
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developed.1 This describes only a minority 
of patients undergoing TKA. The use of 
SR preparations can make titration and 
weaning more difficult and problematic. 
If SR opioids are prescribed beyond 
discharge, adverse effects such as sedation, 
opioid-induced ventilatory impairment 
and delirium are more likely to occur and 
persist for longer than adverse effects 
caused by IR preparations.30,31 In our study 
cohort, patients who were not exposed to 
SR agents appeared to reduce their use of 
strong opioid medications more rapidly 
and consequently reduce the potential 
for harms associated with opioid use. Tan 
et al have investigated the impact of the 
ANZCA position statement on practice at an 
Australian hospital.3 They noted a decrease 
in SR opioid prescribing after the release of 
the statement. Their findings also demon-
strated that SR opioid use led to greater 
overall consumption of opioids while in 
hospital.3 In this study, we demonstrated 
a reduction in inpatient use of SR opioids 
following TKA between the first and second 
six months of 2018, which corresponds with 
the release of the ANZCA position statement. 

Organisations such as the Health Quality 
and Safety Commission, the Best Practice 
Advocacy Centre and district health 
boards have created national collabora-
tives or published guidelines to address 
safe prescribing of opioid medications.32,33 
Despite demonstrating a reduction in post-
operative SR opioid use over the course 
of 2018, our results suggest that further 
education and awareness is required 
regarding the importance of appropriate 
opioid prescribing after discharge. This 
needs to target the multitude of prescribers 
within and outside the hospital system, 
including anaesthetists, orthopaedic 
surgeons, primary care physicians, nurse 
practitioners and pharmacists. In the 
hierarchy of a public hospital, discharge 
prescribing often falls to junior doctors, and 
so it is vital that initiatives to improve opioid 
prescribing and awareness include this 
frequently changing group. 

As a retrospective cohort study, this 
analysis has several limitations. We were 
unable to assess the severity of pain, other 
objective measures of recovery from 
surgery, or patient-reported outcome 
measures. For approximately 36% of 

the patients who underwent TKA during 
our study period, we were unable to 
extract either the inpatient or outpatient 
prescribing data. This may be due to their 
surgery being outsourced to other facil-
ities or that they opted out of linking their 
NHI number to regionally available elec-
tronic dispensing data. The indication 
for a strong opioid drug prescription was 
unable to be assessed—a patient may 
have had other conditions for which 
they were taking opioid medications. 
However, it is highly likely that in the first 
month(s) following TKA a patient’s anal-
gesic dispensing is related to post-surgical 
pain. Although we were able to determine 
whether a prescription was dispensed from 
a pharmacy, we were unable to confirm 
whether or how those medications were 
consumed by that patient.

This study was carried out over the 
calendar year that coincided with the 
release of the ANZCA position statement 
on use of SR opioids for acute pain, and 
our sample size was only moderate. These 
results may not be suitable for extrapo-
lation to other institutions or for patients 
undergoing a more diverse range of 
surgical procedures. As such, additional 
larger studies are required to confirm 
our findings. We were only able to extract 
opioid dispensing data for the three 
months following surgery. A longer period 
would be required to identify the rela-
tionship between immediate postoperative 
SR opioid use and prolonged opioid use. 
One of the strengths of this study was the 
similarity of the two groups at baseline. 
Further correction for anaesthetic, surgical 
or patient factors by propensity score 
matching could yield additional information 
on factors influencing opioid prescribing 
patterns at the time of surgery. We were 
also able to make comparisons to current 
national and speciality society guidelines 
to ensure the relevance of our prescribing 
patterns and support their recommenda-
tions.1,14–16 Although a considerable number 
of patients continued to receive SR opioids 
in the second six-month period of 2018, 
there was a marked reduction seen from 
January to June of that year. Ongoing SR 
opioid prescribing may be indicative of 
prescribers’ resistance to change from their 
“standard” practice. Further audit of SR 
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opioid use would be useful to determine 
whether this trend has been sustained. 

Conclusion
Inpatient SR opioid use is associated with 

increased overall inpatient opioid use and 
persistent outpatient opioid dispensing 
(particularly of oxycodone) following 
TKA. Further studies are needed to better 
determine the current patterns and impli-
cations of perioperative SR opioid use, 

including quality of recovery scores and 
adequacy of pain control, with a view to 
improving perioperative pain management 
and reducing the potential for harm due 
to unnecessary or prolonged opioid use. 
This is particularly important where opioid 
use persists beyond three months after 
surgery, as best practice recommendations 
for chronic post-surgical pain management 
focus on the avoidance of opioid medica-
tions and emphasise the importance of 
physical and psychological therapies.11,34
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