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AIMS
To report Australian population trends in subsidized prescribed opioid
use, total costs to the Australian government to subsidize these
medicines and opioid-related harms based on hospitalizations and
accidental poisoning deaths.

METHODS
We utilized three national aggregated data sources including
dispensing claims from the Pharmaceutical Benefits Scheme,
opioid-related hospitalizations from the National Hospital Morbidity
Database and accidental poisoning deaths from the Australian Bureau
of Statistics.

RESULTS
Between 1992 and 2012, opioid dispensing episodes increased 15-fold
(500 000 to 7.5 million) and the corresponding cost to the Australian
government increased 32-fold ($8.5 million to $271 million).
Opioid-related harms also increased. Opioid-related hospitalizations
increased from 605 to 1464 cases (1998–2009), outnumbering
hospitalizations due to heroin poisonings since 2001. Deaths due to
accidental poisoning (pharmaceutical opioids and illicit substances
combined) increased from 151 to 266 (2002–2011), resulting in a rise in
the death rate of 0.78 to 1.19 deaths/100 000 population over 10 years.
Death rates increased 1.8 fold in males and 1.4 fold in females.

CONCLUSIONS
The striking increase in opioid use and related harms in Australia is
consistent with trends observed in other jurisdictions. Further, there is
no evidence to suggest these increases are plateauing. There is
currently limited evidence in Australia about individual patterns of
opioid use and the associated risk of adverse events. Further research
should focus on these important issues so as to provide important
evidence supporting effective change in policy and practice.

WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Prescribed opioid use is rising, particularly in

the US and Canada, to treat cancer and
non-cancer pain.

• The consequences of prescribed opioid
misuse are increasing, specifically in the US.

• Currently, there is no Australian research
demonstrating patterns/consequences of
opioid utilization for all opioids subsidized
by the national reimbursement medicine
scheme.

WHAT DOES THIS STUDY ADD?
• In Australia opioid use is increasing, as is the

cost to the government and the personal
consequences of opioid use including
number of hospitalizations and number of
deaths.

• Further research is required to understand
the patterns of prescribed medicine use
to reduce/prevent associated adverse
consequences.
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Introduction

There has been a long-standing role for opioid analgesics
to treat patients with cancer pain. Over the past 20 years,
the indication for opioids has expanded to treat acute and
chronic, non-cancer pain. Opioids have been shown to be
effective for short term pain relief but there is only limited
evidence of the long term benefits of opioid use for any
indication [1, 2]. As a consequence of extending these indi-
cations, opioid utilization has increased significantly in
many jurisdictions, most notably the US [3–7]. Increased
use, coupled with prolonged use in patients with chronic
non-cancer pain, have led to concerns on the part of policy
makers, health professionals and the general public about
population and individual risks and benefits of prescribed
opioids [8, 9].

Three professional bodies from the US and Australia
have outlined concerns about the staggering increases in
opioid use and the increase in related harms. However,
they caution against strict regulations in accessing these
medications for patients requiring pain relief [8–10].

There has been an increase in opioid use in Australia
over the past 30 years [11–18]. In 2013, there were 241
preparations for 12 opioid analgesics available for
prescribing in Australia. Morphine (87 preparations),
tramadol (48 preparations), fentanyl (43 preparations)
and oxycodone (37 preparations) have the highest
number of preparations (Table 1). Eight opioids are cur-
rently subsidized by the Pharmaceutical Benefit Scheme
(PBS): buprenorphine, codeine, fentanyl, hydromorphone,
methadone, morphine, oxycodone and tramadol. Cur-
rently, there are four opioids available for prescription

in Australia, which are not PBS-listed, alfentanil,
dextropropoxyphene, pethidine and tapentadol.

In Australia, studies have investigated the harms
related to the use of specific opioids such as oxycodone,
fentanyl and morphine [14, 15, 18]. This paper updates our
previous report [11] on trends in PBS-subsidized opioid
use in Australia. We also report the total costs to the
Australian government to subsidize these medicines.
Lastly, we will report the opioid-related harms based on
hospitalizations and accidental deaths.

Methods

Setting
In 2012, the population of Australia was approximately
22.7 million. Australia has a publically funded universal
healthcare system entitling all citizens and permanent
residents to a range of subsidized health services including
free treatment in public hospitals and subsidized treat-
ment in private hospitals. It also includes a range of subsi-
dized outpatient services including consultations with
clinicians and prescribed medicines. These arrangements
place Australia in a unique position to analyze patterns of
medicine utilization and reported harms at a population
level.

Data sources and method
Three national publically available, online aggregated data
sources were utilized to report patterns of PBS-listed
opioid utilization and costs to the government; number of
hospitalizations due to opioid poisonings, and number of
accidental deaths related to illicit drugs and pharmaceuti-
cal opioids.

Prescribed opioid use and costs
The PBS is a national medicine reimbursement system sub-
sidizing a range of prescribed medicines. PBS dispensing
records are available in aggregate (de-identified) form via
Medicare Australia (http://www.medicareaustralia.gov.au/
provider/pbs/stats.jsp) where data queries can be per-
formed to establish volume and costs of specific PBS item
numbers according to time periods of interest. We report
the number of dispensing episodes and cost to the gov-
ernment for the eight PBS-listed opioids by calendar year
from 1992 to 2012 inclusive. We do not report volume
of combination medicines, nor population, age or sex-
adjusted data.

There are several limitations associated with PBS data.
The dispensing of a PBS medicine is not recorded in the
database if: the Commonwealth does not contribute to
the cost of the medicine, it is given within some public
hospital settings, or the indication is to treat an addictive
disorder (which is funded by the Section 100 ‘Highly
Specialised Drugs’ program). Consequently, there is
under-ascertainment of PBS-listed medicines that fall

Table 1
The number of opioids available in Australia for prescription

Opioids available in
Australia for
prescription

Number of opioid
preparations
available in Australia*
for analgesia

Number of opioid
preparations available
in Australia* to treat
opiate addiction

Alfentanil 2 0
Buprenorphine 5 5

Codeine 2 0
Dextropropoxyphene 1 0

Fentanyl 43 0
Hydromorphone 5 0

Methadone 2 5
Morphine 87 0

Oxycodone 37 0
Pethidine 4 0

Tapentadol 5 0
Tramadol 48 0

Total 241 10

*A preparation is defined as an entry in the ‘narcotic analgesics’ section of MIMS
regardless of PBS status, pack size and preparation. This reflects the product range
available to prescriber and consumer (MIMS data accessed September 27 2013).
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below the general beneficiary co-payment. In 2013, 78 of
the 146 PBS item numbers related to an opioid preparation
were priced under the general beneficiary copayment of
$36.10. It is not possible to report the number of opioids
priced under the copayment per year so we cannot deter-
mine the extent to which the data presented underesti-
mates total use. We cannot determine the indication for
opioid use (i.e. cancer or non-cancer pain), as the same PBS
item number is used for both indications.

Opioid-related hospitalizations
The National Hospital Morbidity Database (NHMD) reports
hospitalizations in Australia, since July 1993. In this
context, a hospitalization refers to the completion of treat-
ment for an admitted patient due to death, discharge or
transfer to another facility. Each hospitalization is coded
according to the International Classification of Diseases
(ICD). We report the number of hospitalizations for any
opioid-related poisoning, either prescribed or illicit, by
financial year (from July 1 to June 30) from 1998 to 2009
inclusive, hereafter referred to as year. These are coded
according to the ICD and related health problems, 10th
revision, clinical modification (ICD-10-CM) [19]. In 1998 the
codes across Australian jurisdictions changed to ICD-10
codes, to ensure the reported data are consistent and
comparable, we chose to limit the date range. We present
the hospitalizations where the ICD-codes indicate the prin-
cipal diagnosis as a poisoning due to ‘other opioids’ (T40.2)
(includes morphine, oxycodone and codeine), methadone
(T40.3) and ‘other and unspecified narcotics’ (T40.6). We
also present heroin-related (T40.1) hospitalizations to track
changes over time. The total number of opioid-related poi-
sonings reported are the sum of hospitalizations using
these ICD-10 codes only [20, 21].

The NHMD is a national dataset compiled from data
supplied by the state and territory health authorities.
However, one Australian state (South Australia) did not
contribute to the data from 1999 to 2001 inclusive. Over
the counter and prescription codeine preparations may
contribute to the ‘other opioids’ poisoning category as the
database does not differentiate between these prepara-
tions. The NHMD relies on individual coders at each hospi-
tal to enter data accurately and consistently regarding
principal diagnosis, which is of a high standard in Australia
[22]. Hospital data are likely to under-ascertain the true
number of pharmaceutical opioid-related poisonings as
they may not be recognized or accurately recorded by
clinicians, and hospital coders may under-detect such
diagnoses.

Accidental poisoning deaths
Cause of death data were obtained from the Australian
Bureau of Statistics (ABS), Causes of Death, 2011 report
[23]. The cause of death included in this report is ‘acciden-
tal poisoning by and exposure to narcotics and hallucino-
gens not elsewhere classified’ (ICD-10 code X42). We

report the number of deaths for each calendar year from
2002 to 2011 inclusive. We calculated the rate of death
based on the number of deaths and ABS reported Austral-
ian population in 2002 and 2011.

This is a national dataset recording cause of death
based on death certificate data. The ICD-10 code X42
excludes deaths with suicidal or homicidal intent, or if the
dosage of medicine is consistent with therapeutic doses.
These data record accidental poisoning deaths caused by
codeine, pharmaceutical opioids [methadone, morphine
and opium (alkaloids)] and non-pharmaceutical drugs
(cannabis, cocaine, heroin, lysergide and mescaline). The
ABS cause of death coding does not distinguish between
pharmaceutical and illicit substances, therefore it is not
possible for us to delineate the contribution of each cause
of death in the data.

Results

Prescribed opioid use and costs
Between 1992–2012, there was a 15-fold increase in the
number of PBS-listed opioid dispensing episodes (500 568
to 7 495 648) (Figure 1A). Oxycodone has been the main
contributor to the increase in opioid utilization. The most
striking recent trend has been the escalating use of
buprenorphine and fentanyl for the treatment of pain. This
finding reflects buprenorphine use for the indication of
pain only, as data on medicines used to treat opiate addic-
tion are not available through this data source.

In 1992, the Australian government paid approxi-
mately $8.5 million (for 500 568 dispensing episodes) in
subsidies for PBS-listed opioids, increasing to $270.8
million (for 7.5 million dispensing episodes) in 2012, a
32-fold increase (Figure 1B). In 2012, oxycodone prepara-
tions accounted for 38% of the total number of dispensing
episodes (2.8 million) and 34% of the benefits paid ($92.7
million). The cost of buprenorphine and fentanyl to the
PBS are rising at a striking rate and now rank second and
third in terms of opioid-related costs, respectively. Since
2009, the combined annual cost of buprenorphine and
fentanyl has exceeded the annual cost of oxycodone.

Opioid-related harms
In 1998, 65% of hospitalizations due to opioid poisoning
were attributable to heroin and 23% due to ‘other opioids’.
In 2001, ‘other opioids’ overtook heroin as the leading
cause of opioid-related hospitalizations; by 2009, ‘other
opioids’ accounted for 58% (Figure 2). There was a decline
in the total number of opioid poisonings from 1999 to
2002 but since 2005 the number of opioid-related poison-
ings has increased primarily due to ‘other opioids’. Metha-
done and ‘other and unspecified narcotics’ hospitalization
numbers have remained stable over this time period.

Prescribed opioid use in Australia
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Accidental poisoning deaths
The number of accidental deaths due to pharmaceutical
opioids and other illicit substances increased from 151 in
2002 to 266 in 2011 (Figure 3), representing a 1.7-fold
increase. The rate of increase was higher for males (1.8
fold) than females (1.4-fold). The rate of accidental poison-
ing deaths increased over the time period from 0.78 to 1.19
deaths/100 000 population.

Discussion

This report confirms and extends previous findings docu-
menting the escalation of prescription opioid use in
Australia. This study found that opioid utilization has con-
tinued to increase at a striking rate since our previous

report just 5 years ago [11]. The use of buprenorphine
and fentanyl combined has escalated since that report
and their total cost to government now exceeds that for
oxycodone. We found an increase in the past decade in
the number of hospitalizations related to prescribed
opioids and the number of accidental deaths due to
illicit drugs and pharmaceutical opioids. These data
indicate the need for broad new strategies to manage
opioid use.

A number of explanations may account for the expo-
nential increase in opioid utilization in Australia in the
past 20 years including changes in PBS listings, prescriber/
patient preference for specific opioids, the ageing
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Figure 1
(A) Number of dispensing episodes for opioid analgesics by medicine in
Australia: 1992–2012. (B) Benefits paid by the Australian government for
opioid analgesics in Australia: 1992–2012. , oxycodone; , tramadol;

, buprenorphine; , fentanyl; , morphine; , hydromorphone;
, methadone; , codeine
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Number of hospitalizations by opioid poisoning type across Australia:
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Number of accidental deaths due to illicit drugs and pharmaceutical
opioids in Australia: 2002–2011. , total; , male; , female
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population, increase in prevalence of pain and/or reduced
availability of illicit drugs.

The increase in opioid dispensing may reflect PBS
listing changes. The increase in oxycodone and tramadol
dispensing from 2000 (Figure 1A) is likely due to the exten-
sion of the PBS listings for opioid analgesics to treat both
cancer and non-cancer pain [24]. Moreover, in 2004 there
was an increase in the quantity and number of repeat PBS
prescriptions for oxycodone, hydromorphone, methadone
and morphine. Tramadol is a weaker analgesic compared
with these opioids and it appears that when doctors were
given the opportunity to prescribe larger quantities of
stronger opioids, the rate of tramadol dispensing
decreased. Despite the broadening of restrictions for all
opioids, oxycodone has experienced the greatest increase
in dispensing. These data suggest the increase in pack size
of oxycodone influenced prescribing practices.

A recent Australian study found a significant propor-
tion of older persons initiating oxycodone for non-cancer
pain had not been treated in the previous 12 months
with any other analgesic [25]. This is a concern as PBS-
listed opioids are funded as ‘second line treatment for
pain not relieved by non-narcotic analgesics’ such as
paracetamol. This may be due to Australian prescribers
being less aware of the best practice prescribing guide-
lines for analgesia. An alternate explanation may be due
to prescriber preference. In Denmark, hospital physicians
and general practitioners preferred to prescribe oxyco-
done over morphine to opioid naïve patients [26], and
in Spain, oxycodone and fentanyl may be prescribed
instead of morphine, due to the latter’s association with
the end of life [27].

Australia’s ageing population may also account for the
observed increase in opioid utilization. Of all oxycodone
and fentanyl dispensed, the rate of utilization in the 80+
years age group is higher than any other age group [14,
15]. Rates of concomitant medicine use are also high in the
elderly [28], as well as an increased sensitivity to drug tox-
icity suggests opioid related harm may be a particular
issue in this age group.

The prevalence of pain has increased at a population
level in Australia since 1995, which would be expected to
increase the demand for analgesia. According to Austral-
ia’s National Health Survey, the reported prevalence of
body pain was 57% in 1995 increasing to 68% in 2008 as
assessed by the SF-36, a validated quality of life measure.
Similarly, there was an increase in self-reported severe/
very severe pain, from 7% in 1995 to 10% in 2008 [29].
Despite the increase in opioid use and availability of differ-
ent opioids and formulations, there remain many cases
where pain is undertreated [30].

The limited availability of illicit drugs may also impact
on prescribed opioid utilization. Australia experienced a
heroin drought in 2001, and due to the reduction of heroin
availability, some drug seekers may have sought pharma-
ceutical opioids as a replacement [13, 31].

Cost of opioid utilization
Since 1992, the Australian government has paid over $2
billion in opioid prescription subsidies. The cost of opioids
has risen significantly in the past 5 years, primarily due to
the increase in dispensing of buprenorphine and fentanyl.
The newer opioids are more expensive as they include
controlled release preparations. This increased rate of pre-
scribing most likely accounts for the extraordinary 32-fold
increase in cost to the government compared with the
15-fold increase in opioid dispensing episodes. This is
likely to be of concern for the government, as the utiliza-
tion and hence cost to the government for these opioids is
yet to plateau (Figure 1A,B).

Of note is the escalating cost of buprenorphine and
fentanyl. Since 2005, the PBS has subsidized buprenor-
phine transdermal patches to treat pain costing between
$24.67 and $56.18 per dispensing. The buprenorphine
patch singularly accounts for all buprenorphine use and
has been the driver for increased buprenorphine use in
other jurisdictions [27, 32]. For fentanyl, the transdermal
patch and lozenge are PBS-subsidized. From 2006–2008
the fentanyl patch was the only PBS-listed formulation
costing between $41.53 and $171.63 per dispensing. The
lozenge was introduced in 2008 costing between $114.62
and $680.23 per dispensing and used exclusively in pallia-
tive care. We note the significant upward trend in number
of dispensings and cost did not appear to be impacted on
by the introduction of the lozenge, meaning that the patch
is likely to be the biggest contributor to volume and cost.
Other jurisdictions have also reported the transdermal
patch to be the primary driver of increased fentanyl use
[27, 32, 33].

Opioid-related harms
There is a plethora of literature reporting the medical
harms associated with opioid use [14, 15, 34–44] and all
of these findings indicate opioid-related harms are
increasing.

Based on publically available data we were able to
examine opioid-related hospitalizations and accidental
poisoning deaths, both of which have been increasing
since the early 2000s. These patterns are consistent with
the US with one notable exception. In Australia the
increase in death was higher in males (1.8-fold) than
females (1.4-fold), whereas, in the US, between 1999 and
2010, for opioid-related deaths the rate of increase was
higher for females (400%) than males (265%) [45]. The
absolute number of overdose deaths in males exceeds
females in both countries. One explanation for this dis-
crepancy may be the inclusion of illicit drugs in the Aus-
tralian cause of death data, as males are more likely to
overdose on illicit substances than females.

The strengths of this report include combining multi-
ple national data sources to document opioid prescrip-
tion availability, utilization, costs and related harms in
the Australian context. To our knowledge, no previous

Prescribed opioid use in Australia
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Australian study has synthesized the information pre-
sented from these data sources to describe the rise and
consequences of an increase in the use of all PBS-funded
opioids. This overview also demonstrates there is a wide
array of high quality data freely available document-
ing trends of opioid use, costs and harms that can be uti-
lized to assess the effectiveness of strategies to contain
usage.

This paper does rely on routinely collected datasets
and they are not without limitations as described above.
One of the main limitations of the PBS dataset is it under-
estimates whole of population use, making the accuracy of
the trends uncertain and all interpretations are subject to
this limitation. However, a recent study analyzing data
from the state of Queensland found that PBS data corre-
late closely with data derived from state-based mandatory
reporting for all Schedule 8 opioid prescriptions [17]. All
opioids reported in this study are Schedule 8, except
tramadol, listed as a Schedule 4 medicine indicating a
reduced risk of abuse.

The present study shows that opioid use is increasing
in Australia, with no sign of stabilization. Within the same
time period, the number of opioid-related hospitaliza-
tions and accidental poisoning deaths have also
increased. A national pharmaceutical drug strategy has
been devised [46] but does not appear to have impacted
on the rising opioid use to date. We recommend further
population based studies exploring individual level data
on opioid use. Such studies could assess the safety of
opioids through identifying risky prescribing patterns,
ensure prescribing patterns are consistent with health
policy guidelines and limit concomitant use of opioids
with other potentially dangerous medicines such as
benzodiazepines, particularly in the elderly. We also need
to understand patterns of medicine use that may indicate
evolving dependence on opioids. This information could
in turn be communicated to prescribers to guide inter-
ventions aimed at preventing opioid dependence and
consequent harms.

In conclusion, opioid analgesics are effective in treating
both cancer and non-cancer pain. However, the ongoing
increase in opioid utilization and related harms in Australia
demonstrates there is an urgent need for further research
to understand patterns of opioid use that moves from
aggregated data to individual level analyses for the Aus-
tralian population. Through this research we hope to gen-
erate strategies to optimize the use of opioid analgesics
and optimize pain relief with minimal complications.
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