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Abstract
Objective  To determine time to opioid cessation post 
discharge from hospital in persons who had been admitted 
to hospital for a surgical procedure and were previously 
naïve to opioids.
Design, setting and participants  Retrospective cohort 
study using administrative health claims database from 
the Australian Government Department of Veterans’ 
Affairs (DVA). DVA gold card holders aged between 18 and 
100 years who were admitted to hospital for a surgical 
admission between 1 January 2014 and 30 December 
2015 and naïve to opioid therapy prior to admission were 
included in the study. Gold card holders are eligible for all 
health services that DVA funds.
Main outcome measures  The outcome of interest was 
time to cessation of opioids, with follow-up occurring over 
12 months. Cessation was defined as a period without an 
opioid prescription that was equivalent to three times the 
estimated supply duration. The proportion who became 
chronic opioid users was defined as those who continued 
taking opioids for greater than 90 days post discharge. 
Cumulative incidence function with death as a competing 
event was used to determine time to cessation of opioids 
post discharge.
Results  In 2014–2015, 24 854 persons were admitted 
for a surgical admission. In total 3907 (15.7%) were 
discharged on opioids. In total 3.9% of those discharged 
on opioids became chronic users of opioids. The opioid 
that the patients were most frequently discharged with 
was oxycodone; oxycodone alone accounted for 43%, 
while oxycodone with naloxone accounted for 8%.
Conclusions  Opioid initiation post-surgical hospital 
admission leads to chronic use of opioids in a small 
percentage of the population. However, given the 
frequency at which surgical procedures occur, this means 
that a large number of people in the population may be 
affected. Post-discharge assessment and follow-up of at-
risk patients is important, particularly where psychosocial 
elements such as anxiety and catastrophising are 
identified.

Introduction  
Consistent with global trends,1 2 opioid use 
in Australia has risen significantly in the last 
15 years.3 An Australian population-based 

study reported a fifteen-fold increase in 
opioid dispensings from 500 000 in 1992 
to 7.5 million in 2012.4 In the Interna-
tional Narcotics Control Board 2015 report, 
Australia ranked eighth out of the 173 coun-
tries on the 2012 to 2014 opioid consumption 
as measured by defined daily doses for statis-
tical purposes-.5 The escalation in opioid use 
coincided with the introduction of tramadol 
in 1998,6 7 followed by the relaxation of restric-
tions on subsidised opioid prescribing in 2005 
to allow general practitioners to prescribe 
opioids for chronic, non-cancer pain.7 8 The 
rise in opioid use has also been accompa-
nied by an increase in opioid deaths.3 4 9 An 
Australian study, using the National Coro-
nial Information System database, reported 
a seven-fold increase in death associated with 
the  use of the opioid oxycodone between 
2001 and 2011, with the majority of deaths 
being accidental deaths where opioids were 
prescribed for an appropriate indication.9 

With newer evidence available, it is now 
recognised that long-term opioid use for 

Strengths and limitations of this study

►► In Australia, it is unclear whether initial opioid use 
to manage acute post-surgical pain leads to chronic 
opioid use.

►► Using the Australian Government Department of 
Veterans’ Affairs database, we determined propor-
tion of patients admitted for surgical procedures 
who went on to become chronic users.

►► Our study was limited to patients who were naïve to 
opioid therapy on admission to hospital.

►► Many surgical interventions, particularly orthopaedic 
interventions, are implemented to relieve pain and 
improve function in the patients already in pain and 
dispensed opioids; further research should identify 
the proportion of the patients who continue to per-
sist with opioid use in these patients.
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chronic, non-cancer pain is associated with significant 
harms and offers limited benefit, with people who take 
opioids for longer duration showing less improvement in 
pain scores and worsening function.10–12 Due to the limited 
evidence of the benefits of opioid use, the Royal Austra-
lian College of General Practitioners recommend inter-
mittent opioid use for chronic, non-cancer pain.13 Efforts 
are now under way to minimise long-term opioid use for 
chronic, non-cancer pain, with guidelines supporting a 
range of strategies to minimise risk, including upper 
dosage limits, lowering doses when switching therapies, 
using risk assessment tools and developing agreed treat-
ment plans.14 Treating psychosocial factors, including 
anxiety and catastrophising, are also important as these 
are associated with increased opioid misuse.15

There is potential for inadvertent transition of initial 
opioid use for acute pain to chronic use, such as in cases 
of injury or surgery where opioids are initiated for short-
term pain relief only. Studies examining opioid use 
post  discharge from surgical hospital admissions have 
found between 3% and 10% of people who were opioid 
naïve prior to surgery were still taking opioids at 1 year 
follow-up.16–18 The majority of the data on the extent of 
chronic opioid use as a result of prescription to manage 
acute post-surgical pain is from North America.16–18 The 
extent to which this pattern is observed in Australia is less 
clear. In a small Australian study involving 970 opioid-
naïve patients prior to surgical intervention, 10% were 
using opioids more than 90 days post surgery. Using the 
Australian Government Department of Veterans’ Affairs 
database, the aim of this study was to determine the 
time to opioid cessation post discharge from hospital in 
persons who had been admitted to hospital for a surgical 
procedure who were previously naïve to opioids.

Method
This research was approved by the Australian Govern-
ment Department of Veterans’ Affairs (DVA) Human 
Research Ethics Committee and the University of South 
Australia Human Research Ethics Committee.

Data source
The data for this study were sourced from the DVA 
administrative health claims database. The database 
contains details of all prescription medicines, medical, 
allied health services and hospitalisations (both public 
and private) provided to veterans and their dependents 
for which DVA pay a subsidy. The DVA treatment popu-
lation in 2014 was approximately 220 000 veterans. DVA 
maintain a client file, which includes data on gender, date 
of birth, date of death and family status. Medicines are 
coded in the data set according to the WHO anatomical 
and therapeutic chemical (ATC) classification16 and the 
Schedule of Pharmaceutical Benefits item codes.17 Hospi-
talisations are coded according to the WHO Interna-
tional Classification of Diseases, Tenth Edition, Australian 
Modification.18

Study cohort
The study period was 1 January 2014 to 30 December 2015. 
The study cohort included veterans who were admitted 
to hospital in 2014 for a surgical admission, were eligible 
for full subsidy of all DVA subsidised health services (gold 
card holders) and were aged between 18 and 100 years. 
Gold card holders have full lifetime access to both public 
and private healthcare services. Surgical admissions were 
identified based on a variable in the DVA administrative 
health claims data indicating the type of hospitalisation; 
medical, surgical, not stated, other or unknown. Only 
the first surgical admission for a person in the calendar 
year was included. Persons who had been dispensed an 
opioid in the 6 months prior to the hospital admission for 
surgery were excluded, as were those who died during the 
hospital admission.

Opioid prescriptions
In Australia, medicines subsidised under the Pharmaceu-
tical Benefits Scheme are captured in the data set if they 
are for community use, private hospital use (inpatient and 
discharge) or for discharge or outpatient use in public 
hospitals (all states and territories except New South 
Wales [NSW] and the Australian Capital Territory [ACT], 
thus NSW and ACT public hospitals were excluded). Inpa-
tient use in public hospitals in Australia is not captured in 
the data set. Supply of opioids at discharge was defined to 
have occurred where the opioid was dispensed anywhere 
between 2 days prior to discharge and up to 7 days 
post  discharge. All opioids listed under the Australian 
Pharmaceutical Benefits Schedule were included (iden-
tified by ATC code N02A) except injectable products 
and oral solutions, as the latter were considered to be 
for inpatient use or for breakthrough pain. The opioids 
included a dispensing of any of the following codeine, 
hydromorphone, morphine, oxycodone, oxycodone 
with naloxone, fentanyl, buprenorphine, paracetamol 
with codeine, tapentadol and tramadol. All strengths of 
the products were included apart from paracetamol and 
codeine where only the strength with the codeine content 
of 30 mg was included.

Subsidised opioids are supplied in pack sizes sufficient 
for short-term use. As we could not account for actual 
consumption for products intended for short-term use, 
we used recommended dosing to estimate supply dura-
tion. On average, this was sufficient supply for up 2 weeks, 
dependent of pack size and dosing, for the most commonly 
used products. Cessation was defined as a period without 
a prescription that was equivalent to three times the 
estimated supply duration. In Australia, it is possible to 
obtain larger supplies under a prior authorisation policy. 
In these instances, sufficient supply is provided for up to 
1 month of treatment; a 90-day period was used to deter-
mine cessation if a prescription had been supplied under 
authority with larger quantities.

Statistical analysis
The outcome of interest was time to cessation of opioids, 
with follow-up occurring over 12 months. Conversely, the 
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proportion who became chronic opioid users was defined 
as those who continued taking opioids for greater than 90 
days post discharge.

Descriptive statistics of the proportion of users ceasing 
opioid use at 90 days are reported. The cumulative inci-
dence function was used to determine time to cessation of 
opioids post discharge, with death treated as a competing 
event. Subjects were censored at end of follow-up or 
where a subsequent hospital admission occurred. Cessa-
tion at 90 days was stratified by age (18 to 74 years, 75 
to 84 years and 85 to 95 years), type of hospital (public 
or private) and ICD 10 chapter heading for the primary 
diagnosis of the admission. All analyses were performed 
using SAS V.9.4.

Patient and public involvement statement
There was no direct patient involvement in this study. We 
used the Australian Government Department of Veterans’ 
Affairs data set to perform the study analysis.

Results
In 2014–2015, 24 854 persons were admitted to hospital 
for a surgical admission. The majority were private 
hospital admissions (93%) as all veterans with gold card 
status are eligible for subsidised private services. Of these, 
3907 (15.7%) were discharged on opioids. The propor-
tion discharged on opioids was similar across the private 
and public sector, with 15.8% of patients in the private 
sector discharged on opioids compared with 15.3% in the 
public sector (p=0.60). Of those discharged on opioids, 
31% were women and 69% were men and their median 
age was 71 years (IQR 66, 84 years) (table  1). When 
considering the type of surgery, opioid use at discharge 
was most frequent where the primary diagnosis related 
to the admission was within the musculoskeletal system 
(50.7%), digestive system (28.4%), nervous system 
(26.7%) or due to injury (24.0%) (table 2).

The opioid that the  patients were most frequently 
discharged with was oxycodone; oxycodone alone 
accounted for 43% (predominantly the 5 mg strength in 
packs of 20), while oxycodone with naloxone accounted 
for 8% (mostly frequently in the formulation with 10 mg 
oxycodone in a pack of 28 tablets and oxycodone 5 mg in 
a pack of 28 tablets). Codeine with paracetamol was the 
opioid dispensed on discharge for 37% (most frequently 
in a pack of 20 tablets), while tramadol accounted for 
10% (most frequently in a pack of 20 tablets).

As presented in figure 1, at 14 days, 70% of the patients 
had ceased opioids. At 90 days 96.1% had ceased opioids 
and therefore, 3.9% were classified as chronic opioid 
users (figure 1). Opioid cessation rates at 90 days strati-
fied by ICD 10 chapter heading for the primary diagnosis 

Table 1  Characteristics of the patients admitted to hospital 
for surgical procedures who were discharged on opioids

Chronic users 
n=90

Ceased
n=3817

Male 51% 70% p=0.0001

Age (median and IQR) 81 years
(68, 89)

71 years
(66, 84)

p=0.0001

Private hospital 
discharges

79% 93% p<0.0001

Public hospital 
discharges

21% 7%

Table 2  Opioid cessation rates at 90 days by primary diagnosis of admission

Type of Admission

Total number 
discharged 
alive

Percentage 
discharged 
on opioids

Percent 
who ceased 
opioids at 
90 days

Neoplasms (C/D) 6548 10.2 99.2%

Endocrine, nutritional and metabolic diseases (E) 218 11.5 98.6%

Diseases of the nervous system (G) 483 26.7 99.8%

Diseases of the eye and adnexa (H) 5736 2.4 99.6%

Diseases of the circulatory system (I) 2422 6.1 95.3%

Diseases of the respiratory system (J) 292 38.7 99.7%

Diseases of the digestive system (K) 1635 28.4 99.1%

Diseases of the skin and subcutaneous tissue (L) 605 8.3 98.6%

Diseases of the musculoskeletal system and connective tissue (M) 3168 50.7 95.3%

Diseases of the genitourinary system (N) 1190 9.2 99.1%

Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere 
classified (R)

344 8.4 97.8%

Injury, poisoning and certain other consequences of external causes (S and T) 1570 24.0 85.6%

Factors influencing health status and contact with health services (Z) 581 7.1 98.0%

Other (A,B,F,O,Q) 62 16.1 96.4%
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of the admission are shown in table 2. When stratified by 
the body system under which the primary diagnosis of the 
admission was classified, admissions for injury and other 
consequences of external causes (ICD 10 types S and 
T), had the highest proportion of chronic opioid users 
at 90 days, 14.4% chronic users or conversely 85.6% had 
ceased by this time (figure 2). Less than 1% of patients 
initiated on opioids and discharged from admissions with 
a primary diagnosis code in the G, H, J, K or N body class 
went on to become chronic users of opioids (figure 2).

Discussion
Our results from this cohort of older Australians show 
approximately 96.1% had ceased opioid use by 90 days. 
Therefore, 3.9% of patients previously naïve to opioids 
went on to become chronic users, defined as more than 
90 days of continuous therapy. Over half of the patients 
who had a surgery relating to musculoskeletal system and 

connective tissue were discharged on opioids, and 5% 
went on to become persistent users. About two in five 
patients admitted for surgery relating to diseases of respi-
ratory system and about a quarter of patients admitted for 
surgery for diseases of the nervous system or diseases of 
the digestive system were discharged on opioids; however, 
less than 1% of the patients went on to become persistent 
opioid users.

Our results showed a lower prevalence of chronic 
opioid use at 90 days when compared with an Austra-
lian observational study involving nearly 1000 opioid-
naïve patients awaiting surgical intervention.19 The 
study reported an overall prevalence of 10%; however, 
the prevalence varied between zero and up to a quarter 
depending on surgery type.19 Similarly to our results, a 
higher percentage of the patients who had orthopaedic 
or spinal surgery became chronic users when compared 
with the patients who had other types of surgical proce-
dures. Previous research has shown that the biggest risk 
factors for persistent post-surgical opioid use were having 
orthopaedic (OR 4.6, 95% CI 2.0 to 10.8, p<0.001) or 
spinal surgery (OR 4.0, 95% CI 1.7 to 9.2, p<0.001).19 
This is unsurprising given that orthopaedic surgeries 
are often the most painful procedures.20 The prevalence 
was much higher than that observed in our study cohort; 
14% orthopaedic surgery patients became persistent 
opioid users 90 days after surgery while about one in four 
spinal surgery patients became persistent opioid users at 
90 days after surgery. Because the study was conducted 
at a single private hospital in Sydney, there were only a 
few cases of other types of surgery including cardiotho-
racic, neurosurgery and ophthalmology. Orthopaedic 
and spinal surgery patients accounted for 55% of the 
study cohort and made up to 90% of the persistent opioid 
users.19 Thus, the high overall prevalence in the study is 
unlikely to reflect national prevalence data on persistent 
opioid users post discharge from hospitalisation for elec-
tive surgery. In Australia, approximately 15% of elective 

Figure 1  Time to cessation of opioids post discharge from 
hospital.

Figure 2  Proportion of chronic opioids users at 90 days stratified by primary diagnosis of admission.
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surgical admissions involve diseases of the musculoskel-
etal system.21

Our results are similar to international studies that 
suggest between 3% and 6% of the  patients become 
chronic opioid users as a result of elective surgery.22 23 
A population-based cohort study conducted in the US 
(n=36 177) showed that 6% of adults aged 18 to 64 years 
previously naïve to opioids continued to use opioids 90 
days after elective surgery.24 Another population-based 
cohort study conducted in Canada (n=39 140) reported 
that 3.1% of patients aged over 65, previously naïve to 
opioids became persistent opioid users at 90 days after 
elective surgery.23 The study included different surgical 
procedures including intrathoracic, intra-abdominal, 
urological and gynaecological surgeries, but did not 
include musculoskeletal surgery.23 Our results show 
that the  patients with surgery where the primary diag-
nosis was for a musculoskeletal condition were most 
likely to be discharged on opioids. Another Australian 
study,19the patients previously naïve to opioids who had 
musculoskeletal surgery were more likely to become 
chronic opioid users than those who had other types of 
surgery. In our study, admissions where the primary diag-
nosis was associated with injury and other consequences 
due to external causes were the group with the highest 
proportion continuing opioids beyond 90 days. Possible 
reasons could include injury due to trauma where 
prolonged recovery might occur, however, our results do 
highlight that this is a group for whom follow-up assess-
ment of opioid use may be required.

While the overall percentage of persistent opioids users 
in Australia may seem low, the large number of persons 
who receive surgery each year means significant numbers 
of people are at risk of becoming chronic opioid users 
post surgery. Approximately 2.2 million elective surgeries 
are performed in Australia annually.5 Our data shows 
that about 4% of the  patients discharged on opioids 
went on to become chronic opioid users. This suggests 
that more than 13 000 people may transition to become 
persistent opioid users following elective surgery each 
year. The estimated number does not take into account 
the patients who had emergency surgery or the patients 
who were exposed to opioid prior to surgery. Further, the 
number of surgical procedures performed every year is 
increasing.5

Strategies to reduce the likelihood of long-term opioid 
use post discharge need to be implemented.25 Risk assess-
ment tools for opioid use are available,26–28 and while 
the majority have been developed for use in chronic 
pain clinics, consideration could be given to including 
assessments of this type either in pre-admission clinics 
or as part of discharge planning. The establishment of 
agreed treatment plans, that include discontinuation 
plans is also recommended.10 Anxiety and catastroph-
ising have both been associated with increased risk of 
opioid misuse15 and so addressing these psychosocial 
elements is also an important need with opioid manage-
ment interventions.

Our study was limited to the patients who were naïve 
to opioid therapy on admission to hospital. It should be 
remembered that many surgical interventions, partic-
ularly orthopaedic interventions, are implemented to 
relieve pain and improve function in the patients already 
in pain and also on opioids prior to surgery. An Australian 
study of the  patients undergoing total hip replacement 
surgery found that 5% of the patients were chronic users 
after surgery, of which 60% had been chronic users prior 
to surgery, while 40% were new chronic users.29 Users of 
opioids prior to surgery also require post-surgical anal-
gesic management plans with strategies for dose tapering 
and discontinuation.

Our study was limited by its reliance on administrative 
health claims data. We were not able to determine the 
severity of the pain. Further, while our data set captured 
supply of opioids to the  patients, data on consumption 
of opioids was not available and whether all the opioids 
supplied were consumed is unknown. We stratified our 
results based on primary diagnosis of admission and 
not by procedure type. For each hospital admission, we 
could identify a primary diagnosis for admission, however 
all procedures that occurred during the admission are 
included with no determination made as to which was 
the primary procedure. This means that veterans have 
multiple procedure codes and we could not identify 
which was the primary procedure type. We also did not 
assess whether people re-started therapy after breaks 
longer than 6 to 12 weeks. Our data are limited to an older 
Australian population, and while this population is likely 
to be representative of other older Australians, the gener-
alisability to younger populations groups is not known. 
We did not evaluate the risk factors for transitioning to 
chronic opioid use. We have previously published a paper 
that identified risk factors for developing persistent opioid 
use in a cohort of 9525 Australian veterans after total hip 
arthroplasty.29 The identification of risk factors for all 
surgery types is an area we are currently investigating.

In conclusion, opioid initiation in the hospital setting 
for post-surgical pain leads to chronic use of opioids 
in a small proportion of the population; however, the 
frequency of surgical procedures means many people are 
affected. Hospital analgesic policies should include strat-
egies to support post-discharge assessment and follow-up 
of the patients at risk of becoming chronic opioid users.
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