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Abstract
Objective: To systematically review the prevalence of opioid prescribing, dispensing and administration in Australian residential aged care facilities (RACFs).
Methods: MEDLINE, Embase, CINAHL, AgeLine, Web of Science Core
Collection, InformIT and International Pharmaceutical Abstracts (inception
to September 2021) were searched for studies reporting opioid prevalence in
Australian RACFs. Regular and as-required (i.e. pro re nata, PRN) opioid uses
were considered. Screening, data extraction and quality assessment were performed independently by two review authors.
Results: Twenty-three studies (n = 286,141 residents) reported opioid prevalence, of which 16 provided overall regular or PRN prescribing, dispensing or
administration data. Five studies reported 28%–34% of residents were prescribed
regular opioids over assessment periods ranging from one week to one month.
Five studies reported 11%–42% of residents were prescribed PRN opioids over
assessment periods ranging from one week to 30 months. Three studies reported
27%–50% of residents were dispensed an opioid over 12 months. Five studies reported 21%–29% were administered both regular and PRN opioids over 24 hours.
Two studies reported 22%–42% of residents were administered PRN opioids over
1 week to 12 months. Two studies reported 6%–13% of residents were using doses
>100 mg oral morphine equivalents/day.
Conclusions: Up to half of the residents were dispensed opioids over 12 months.
The prevalence of opioid prescribing, dispensing and administration was highly
variable, suggesting the potential value of opioid quality indicators and analgesic
stewardship interventions to ensure opioid appropriateness.
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I N T RO DU CT ION

Untreated and unmanaged pain has been associated with
reduced quality of life,1 changed behavioural symptoms2
and increased care dependency.3 When initiating pharmacological pain management, clinical practice guidelines
recommend a multimodal, stepwise approach commencing
with non-opioid therapies, with the addition of opioids for
moderate-to-severe pain when non-opioid therapies alone
are ineffective.1,4,5 Pain management in residential aged care
facilities (RACFs) is important, with up to 20% of residents
experiencing pain receiving no analgesics.6–8 Conversely,
one study reported 97 of 153 residents (63%) with no self-
reported pain and 198 of 270 residents (73%) with no
clinician-observed pain were administered analgesics.8
Ensuring safe and effective opioid use is challenging because older adults are susceptible to adverse drug
events (ADEs), including constipation, nausea, sedation,
falls and fractures.9,10 Opioids are one of three medication
classes implicated in up to 60% of emergency department
presentations for ADEs among older adults in the United
States.11 The 2019 American Geriatrics Society Beers
Criteria Update advise opioids be reserved for severe acute
pain due to the risk of falls, fractures and sedative load
(i.e. concomitant use of opioids and other central nervous
system (CNS) medications).12 Age-related decline in renal
and hepatic function can lead to accumulation of metabolites and opioid toxicity.13,14 For example, morphine has
renally excreted active metabolites that can accumulate in
mild renal impairment.15 Opioids without active metabolites or prolonged clearance, such as oxycodone, buprenorphine and fentanyl, may be preferable in frail older adults.5
No previous reviews have synthesised data on opioid
prevalence in Australian RACFs. Knowledge of current
opioid use can guide health-care professionals, aged care
providers and policymakers to address any potential under- and overuse. The objective was to systematically review the prevalence of opioid prescribing, dispensing and
administration in Australian RACFs.
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M ET H ODS

A review protocol was prepared in advance with support from an experienced information specialist, but not
registered. The remaining Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed.16
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Eligibility

The review included original, peer-reviewed articles. Participants were residents of Australian RACFs.

Practice Impact
This systematic review identified highly variable
opioid prescribing, dispensing and administration in Australian residential aged care facilities
(RACFs), indicating that future quality improvement processes should prioritise opioid analgesic stewardship to minimise harm and maximise
benefits.

Residential aged care facilities are synonymous with
‘nursing homes’ and ‘long-term care facilities’ in other
countries. In Australia, analgesics are predominantly prescribed by general medical practitioners (GPs), dispensed
by off-site community pharmacies and administered by
qualified nurses.17 Included studies reported prescribing,
dispensing or administration of overall regular or overall
PRN opioid use and/or specific opioid medications. Studies
utilising the same study sample were included where different characteristics of opioid use were reported. Specific
opioids were defined as buprenorphine, codeine, fentanyl,
hydromorphone, methadone, morphine, oxycodone, oxycodone and naloxone, pethidine, tapentadol and tramadol. There were no restrictions on study design. Studies
that reported opioid initiation only were excluded. Studies
that focused explicitly on cancer treatment and/or palliative care were excluded.
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Search strategy

MEDLINE, Embase, CINAHL, AgeLine, Web of
Science Core Collection, InformIT and International
Pharmaceutical Abstracts were searched for studies published from inception to September 2021. Google, the
Royal Commission into Aged Care Quality and Safety and
Analysis & Policy Observatory, and reference lists of included studies were searched. The complete search strategy is shown in Appendix 1. When relevant conference
abstracts were identified, attempts were made to identify
potential full-text articles.
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Study selection and data extraction

The title and abstract screen, followed by a full-text screen,
were performed independently by two review authors
(author 1 and author 2 or author 3). Any discrepancies
were discussed until consensus was reached. A standardised data extraction tool was developed and pre-piloted
based on the ‘Joanna Briggs Institute (JBI) guidance for
systematic reviews of prevalence and incidence studies’.18

DOWD et al.

If prevalence studies also reported elements of opioid appropriateness, this information was extracted. Criteria for
assessing appropriateness were not prespecified but included analgesic co-prescription, concomitant use of other
CNS-active drugs, ADEs and opioid dose.5,19,20 Data extraction was performed independently by a team of review
contributors, then validated independently by two review
authors (author 1 and author 2). Attempts were made to
contact authors for additional information when needed.

|

2.4

Data synthesis

Results were synthesised for regular or PRN use, data source
(i.e. prescribing, dispensing or administration records) and
data collection period. For the purpose of the review, opioid
prescribing was considered synonymous with charting. For
studies reporting opioid prevalence based on Residential
Medication Management Review (RMMR) records, this
was considered under prescribing. Opioid use was calculated as the number of residents charted, dispensed or administered regular or PRN opioids as the numerator and
the study sample as the denominator. Percentages were adjusted to whole numbers. For randomised controlled trials
(RCTs), baseline data were used in the synthesis.

|

2.5

Quality assessment

Three review authors (author 1, author 2 and author 5)
independently assessed the risk of bias using an adapted
version of the ‘JBI Checklist for Prevalence Studies’
(Appendix 2, Table S3).21 The checklist was adapted to
appraise the quality of opioid assessment in each study
(i.e. not the overall quality of the study), irrespective of
whether the studies were opioid-related. Potential biases
were assessed across seven criteria relating to sampling
and opioid prevalence measurement. Sampling was considered appropriate if the study reported characteristics
and demographics representative of the Australian RACF
population. The measurement of opioid prevalence was
considered to have a low risk of bias if the authors differentiated between regular and PRN use, clearly described
how opioid use was measured (e.g. training or experience
of those extracting medication data) and clearly reported
the numerator and denominator.
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R E S U LTS

The search returned 846 articles, with 108 full-text articles
screened and 23 studies meeting the inclusion criteria and
included in the final synthesis (Figure 1).
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Characteristics

The 23 included studies involved 286,141 residents
(Table 1, Table S1). The mean/median age of residents
ranged from 81 to 91 years, and the proportion of female
residents ranged from 58% to 78%. Study sample sizes
ranged from 43 to 203,894.22,23 Five8,24–27 and two studies28,29 reported opioid prevalence utilising the same study
sample. One RCT was included,22 and the remaining
studies were observational. Of 22 observational studies,
18 reported the cross-sectional prevalence of opioid use
across various assessment periods.8,23–39 One study combined a baseline cross-sectional and 12-month longitudinal audit.40 Three studies investigated period prevalence
using a cohort design over 12 months,41 24 months42 and
41 months.43 The majority of the included studies (18/23)
were published in 2015 or later.8,22–27,29–32,34,35,38–41,43 Data
were sourced from South Australia,8,24–27 New South
Wales,33,37,42 Victoria,31,40 Queensland,22 Tasmania39 and
Western Australia.30 Of 23 studies, 16 reported overall
opioid prevalence (Table 1)8,22–25,27,28,30,31,33,34,37–41 and
14 reported prevalence of specific opioids (‘specific opioid
classes’, Table S2).8,24,26–30,32,36,39–43 Definitions of opioid
prevalence are provided in Table 1 and Table S1.
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Prevalence of pain

One study reported that 28% of residents self-reported
pain, and of these residents reporting pain, 32% were prescribed opioids.33 Four studies reported the prevalence
of pain and opioid use separately. In terms of clinician-
observed pain, one study reported 42% of residents were
estimated to have moderate pain on the nurse-estimated
pain scale (0–10), with a mean score of 3.2 (±2.2).22 This
study reported 28% of residents and 42% of residents were
prescribed regular and/or PRN opioids at baseline, respectively. Veal et al.39 reported 26% of residents were observed
to experience pain or reported pain during the preceding
seven days. This study reported 29% of residents and 35%
of residents were prescribed regular and PRN opioids at
baseline, respectively. Two studies (utilising the same
study sample) reported 30% of residents were observed to
be in pain on the Pain Assessment in Advanced Dementia
Scale (PAINAD), while 60% of residents self-reported
pain.8,27 These studies reported 29% of residents were administered an opioid over a 24-hour (24 h) period.

3.3

|

Prescribing

Five studies reported prescribing of regular opioids as per
medical or RMMR records, ranging from 28% to 34% across
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Records identified through
database searching
(828)
MEDLINE (61)
Embase (491)
CINAHL (78)
Informit (60)
AgeLine (9)
Web of Science (117)
International Pharmaceutical
Abstracts (12)

Identification

4

Additional records identified
through other sources
(18)
Analysis & Policy Observatory (APO)
(5)
Royal Commission into Aged Care
Quality and Safety (1)
Google (12)

Included

Eligibility

Screening

Records after duplicates removed
(661)

Records screened
(661)

Records excluded
(553)

Full-text articles assessed
for eligibility
(108)

Full-text articles excluded,
with reasons
(85)

Studies included
(23)

Did not report opioid
prevalence in residents (48)
Not in RACFs (18)
Excluded study type (18) a
Unable to calculate
prevalence (1)b

a. Excluded study type: not original research (e.g.
study protocol, literature review or review article) and
conference abstract (where no full-text article could
be located)
b. After an attempt to contact author

FIGURE 1

PRISMA flow chart of the study selection process

various data collection periods. Two studies reported
29%39 and 30%25 of residents had a regular opioid charted
over 24 h. Three studies reported 28% over 1 week,22 28%
over 30 months28 and 34% over 1 month had a regular opioid charted.31 No studies analysed GP prescribing records
to determine opioid prevalence.

Five studies reported prescribing of PRN opioids, ranging from 11% to 42% across various data collection periods.
Of 7309 residents indicated for a RMMR, 11% had a PRN
opioid charted as recorded in the Medscope™ database.28
The dose and frequency of PRN opioid administration
was not specified in the database. Three studies reported

Cross-sectional
1 October 2015

Cross-sectional
1 May 2017

Cross-sectional
May–December 2003

Baseline cross-
sectional analysis
of SIMPLER
cluster RCT,
201761

Longitudinal audit,
1 July 2016–
30 June 2017

Pont, 201834

Hussein, 201930

Snowdon, 200637,e

Sharma, 202125,f

Picton, 202140,g

Cross-sectional, May
2015

Cross-sectional, 1 July
2016d

Cross-sectional,
1998–1999

Jokanovic, 201731

Picton, 202140,g

McClean, 200233

Prescribed (n = 10)

Cross-sectional
April–August 2014

Tan, 201527,a
Tan, 20168,a
Leung, 201524,a

Administered (n = 8)

Study design, study
period

15 NH, NSW

10 RACFs, VIC

27 LTCFs, VIC

10 RACFs, VIC

8 RACFs, SA

50 RACFs, NSW

3 ACFs, WA

71 RACFs, NSW and
ACT

6 RACFs, SA

Setting, state

Study characteristics and overall opioid prevalence

Author, year

TABLE 1

Residents self-reporting pain
and prescribed an opioid
over seven days

Residents prescribed PRN
opioid(s) as assessed over
24 hd

Residents prescribed regular
opioid(s) as assessed on the
audit date

Residents administered PRN
opioid(s) over 12 monthsd

Opioids administered PRN
in the previous 7 days for
residents prescribed a PRN
opioid at baseline

Residents administered regular
opioid(s) over 2 weeksd

Residents administered an
opioid over 24 hd

Residents administered an
opioid or opioid-containing
combination over 24 h

Residents administered regular
and/or PRN opioid(s) over
24 h

Opioid prevalence definition

Women 84.5 ± 8.7
Men 81.0 ± 4.5

Median 84 (76–90)

Median 85.5
(78–90)

Median 84 (76–90)

Median 87 (81–92)

Mean 82.2

Mean 84 ± 8.5

Mean 85.3 ± 8.5

Mean 87.5 ± 6.2

Mean age ± SD
or median (IQR)

72%

69%

No polypharmacy:
68%
Polypharmacy: 71%

69%

74%

67%

64%

71% (95% CI
69.3–71.9)

78%

% female
residents

Resident demographics
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(Continues)

Sample size: 917
32% of those in present painb

118/392 (30%)

258/754 (34%)

PRN: 166/392 (42%)

20 opioids administered of 90
residents prescribed PRN
opioids at baseline (22%)

Sample size: 4774
Regular morphine, codeine or
other opioids (4%)b

95/458 (21%)

21.3% (95% CI 20.2–22.5)b
Opioids accounted for 26.0%
(95% CI 24.8–27.3) of PRN
administrationsc

110/383 (29%)

Overall opioid use/study
sample (n/N (%))

DOWD et al.
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(Continued)

Retrospective
cross-sectional,
September–
October 2015

Baseline cross-
sectional analysis
of SIMPLER
cluster RCT,
201761

Pilot RCT, January
2018–January
2019

Observational, 27 July
2013–1 January
2017

Cross-sectional,
April–August 2014

Veal, 201939

Sharma, 202125,f

Pu, 202022

Alderman, 201843

Stasinopoulos,
201826,a

Cohort, 1 July 2015–
30 June 2016

Cross-sectional, 2009

Cross-sectional, 2016

Kalisch Ellett,
201941

Taxis, 201738

Inacio, 202023

Dispensed (n = 7)

Retrospective cross-
sectional, January
2010–June 2012

Veal, 201428,h
Veal, 201529,h

Study design, study
period

2690 ACFs, national

26 NHs, national

ACFs, national

6 RACFs, SA

227 ACFs, five states

3 LTCFs, state not
specified

8 RACFs, SA

5 ACFs, TAS

RACFs, national

Setting, state

Long-term residents dispensed
an opioid for at least 90 days
continuously, or for 120 non-
consecutive days over 1 yeard

Residents with at least one
dispensing of an opioid(s)
over 1 year

Veterans dispensed opioid(s)
on the DVA administrative
claims database during one
yeard

Residents prescribed PRN and/
or PRN + regular oxycodone
over 7 daysd

Opioid(s) prescribed as per
RMMR report over the study
period

Residents prescribed regular
and/or PRN opioid(s) over
7 days before interventiond

Residents prescribed regular
and/or PRN opioid(s) over
24 h

Residents prescribed regular
and/or PRN opioid(s) as
assessed over 24 hd

Residents prescribed regular
and/or PRN opioid(s) as per
RMMR record over the study
periodd

Opioid prevalence definition

85.0 ± 8.8d

Mean 85.8 ± 7.5

Median 91 (88–93)j

Median 88 (84–92)

N/A

Mean 86 ± 7.4

Median 87 (81–92)

Median 85.1
(80.1–91.2)

Mean 84.4 ± 9.1

Mean age ± SD
or median (IQR)

67%d

70%

76%

78%

N/A

70%

74%

65%

69%

% female
residents

Resident demographics

54,598/203,894 (26.8%, 95% CI:
26.6–26.9%)k,l

Sample size 560 (43%)b,k

7049/14,237 (50%)

N/A, oxycodone only

N/A, specific classes only

Regular 12/43 (28%)
PRN 18/43 (42%)d,i

Regular 73/242 (30%)
PRN 90/242 (37%)

Regular 139/477 (29%)
PRN 169/477 (35%)

Regular 2057/7309 (28%)
PRN 782/7309 (11%)

Overall opioid use/study
sample (n/N (%))

|

Author, year

TABLE 1
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Cross-sectional,
1 January 2017

Cohort, July 2008–
June 2010

Cross-sectional,
January
2015–February
2016

Raban, 202035

Dolton, 201242

Liu, 201932
17 NH, 4 states

26 ACFs, NSW

66 RACFs, NSW and
ACT

ACFs, national

Setting, state

Residents prescribed opioid(s)
based on pharmacy records
during the 1-year study
periodo

Residents who received one
or more dispensings of
tramadol during the two-year
study periodd

Residents supplied opioid-
containing patches by the
pharmacy on the day of data
extraction (24 h)

Veterans with at least one
dispensing of the opioid(s) in
the 3-month study period

Opioid prevalence definition

Mean 85.5 ± 8.5

Mean 82 ± 16m

Mean 85.3 ± 8.0

Mean 86

Mean age ± SD
or median (IQR)

75%

67%n

69%

58% (high care)
67% (low care)

% female
residents

Resident demographics

N/A, buprenorphine,
oxycodone and fentanyl
onlyk

N/A, tramadol only

Opioid-containing patches:
784/4784 (16%)

N/A, specific classes only

Overall opioid use/study
sample (n/N (%))

Studies utilise data from the same study sample.

Reports percentage in manuscript only.

As confirmed with the author.

baseline prescribing only. Upon clarification with the author, 5 of 18 residents (28%) (1 in the intervention group and 4 in the control group) were administered a PRN opioid over the 6-week intervention period.

Data obtained from supplementary information.

Prevalence = number of residents prescribed the opioid during the 1 year (regardless of frequency of use) as determined from the following sources: (1) pharmacy data records from nursing home-contracted
pharmacists; (2) facility-based medication charts when pharmacy data could not be obtained; or (3) Pharmaceutical Benefits Scheme (PBS) data.

o

Age information available for 3737 residents.

Sex information available for 3604 residents.

n

m

Short-term residents were defined as having lived in a specific facility for a cumulative period of <100 days and long-term residents for a cumulative period of ≥100 days. Chronic opioid use was defined as receiving
any number of opioid medications for at least 90 days continuously or for 120 non-consecutive days. The study did not examine intermittent or acute use. Facilities outside of the upper 95% CI chronic opioid use
(= 277/2543, 11%).

l

k

At study entry.

j

i

Utilised data from the same study sample. Veal et al.29 explored opioids in older Australians, including community-based residents with a home medicine review record. Prevalence of specific opioids for RACF
residents was reported separately in Veal et al.29

h

Reported point prevalence (prescribed) and period prevalence (administered) in the same study.

g

Reported administration and prescribing data in the same study.

f

Repeated cross section, took data from 2003 sample only (most recent), PRN medications given at least once daily for 4 weeks were considered regular. If a substantial number of the prescribed doses were not
administered (even if prescribed to be given regularly), they were recorded as having been administered PRN (as confirmed with author).

e

d

Use of occasional or ‘as-needed’ medicines was 6.3% (95% CI: 5.7–7.0 of residents), and of these, opioids accounted for 26.0% (95% CI 24.8–27.3) of ‘as-needed’ medicines.

c

b

a

Abbreviations: ACFs, aged care facilities; DVA, Department of Veterans’ Affairs; LTCFs, long-term care; NHs, nursing homes; PRN, Pro Re Nata; RACFs, residential aged care facilities; RCT, randomised controlled
trial; RMMR, Residential Medication Management Review; SIMPLER, SImplification of Medications Prescribed to Long-tErm care Residents.

Cross-sectional, 1
April–30 June
2005

Study design, study
period

Roughead, 200836

Author, year

TABLE 1 (Continued)
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30%,40 35%39 and 37%25 of residents were charted a PRN
opioid over a 24-h data collection period. A pilot RCT reported 42% of 43 residents were charted a PRN opioid at
baseline.22 One study did not specify whether opioids were
charted for regular or PRN use. In this study, 32% were
charted an opioid over a seven-day data collection period.33

3.4
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Dispensing

Three studies reported opioid prevalence based on
pharmacy dispensing data, ranging from 27% to 50%
over 12 months.23,38,41 It was not possible to determine
whether dispensed opioids were intended for regular or
PRN administration in these studies. The largest nationwide study (n = 203,894 long-term residents) reported the
prevalence of chronic opioid use was 27% in 2016. This
study analysed Pharmaceutical Benefits Scheme (PBS)
dispensing data from the Registry of Senior Australians
(ROSA).23 Taxis et al.38 reported 43% of 1560 residents
were dispensed an opioid in 2009. This study did not specify what type of database was used for data collection. The
highest overall annual opioid prevalence was 50% among
residents in the Australian Government Department of
Veterans’ Affairs (DVA) dispensing claims database from
July 2015 to June 2016.41

3.5

|

Administration

The lowest reported prevalence was 4% of 3054 residents
administered regular opioids over two weeks from data
collected in 2003.37 Five studies reported the administration of regular and PRN opioids over 24 h. Two of which
extracted data from an electronic medication management
system and reported 21% of residents were administered
opioids.30,34 Three studies that analysed administration
data for 383 residents of six RACFs reported 29% were administered an opioid.8,24,27
Three studies reported the administration of PRN opioids and compared this with prescribing at baseline. In
two studies, 37% of 242 residents and 30% of 392 were
prescribed an opioid at baseline.25,40 In these studies, 22%
of residents were administered an opioid in the previous
7 days and 42% of residents were administered an opioid
in the following 12 months. A pilot RCT investigating the
effects of an interactive robotic companion seal (PARO) in
people with dementia reported 42% of 43 residents were
prescribed a PRN opioid at baseline. Over the 6-week intervention, one resident in the intervention group and
four residents in the control group were administered
a PRN opioid.22 Three studies reported opioids were
among the most frequently administered PRN medication

class.25,34,40 One reported that opioids accounted for 26%
of all PRN administrations.34

3.6

|

Opioid appropriateness

Of 23 studies reporting opioid prevalence, nine studies
reported elements of opioid appropriateness.24,27–30,33,41,43
Six studies reported analgesic co-prescription.27–30,33,43
Co-administration of opioids and paracetamol ranged
from 24%27 to 80%.30 One study reported 50% of residents
charted regular opioids were co-prescribed paracetamol
at 3-4 g/day and 48% were co-prescribed anxiolytics/hypnotics.28 Kalisch Ellett et al.41 reported that the prolonged
use of opioids was common, despite guideline recommendations for short-term use. One study reported analgesic
ADEs and found daytime sleepiness was not associated
with opioid use in the previous 24 h.27
Three studies reported morphine milligram equivalents
(MEQ)/day.24,28,29 One study reported the median MEQ/
day was 21 mg, and 6% of residents administered opioids
were administered doses exceeding the Australian maximum recommended dose of 100 mg MEQ/day for non-
cancer pain at the time of the study.24 Veal et al.28 reported
the mean and median charted dose of regular opioids was
58 and 30 mg MEQ/day, respectively. In a second study by
Veal et al.,29 13% of residents charted opioids were charted
doses exceeding 100 mg MEQ/day. Other studies reported
analgesic load,8,27 defined daily doses (DDD)43 and specific opioid doses.30 Of 23 studies, nine reported inabilities to assess or validate clinical indications, diagnoses or
doses as a limitation.8,26,27,30,31,34,36,40,41

3.7
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Specific opioid classes

Fourteen studies reported the prevalence of specific opioid classes (Table S2).8,24,26–30,32,36,39–43 Oxycodone was
the most prevalent opioid in seven studies and was dispensed in up to 28% of the study sample.25,26,29,30,32,41,43
Buprenorphine was the most prevalent opioid in four
studies and was dispensed in up to 15% of the study sample.8,24,27,39 The prevalence of opioids with active metabolites or which can accumulate in renal impairment (e.g.
codeine, tramadol, morphine or hydromorphone) was
<8% in all studies. The least prevalent opioids were methadone and pethidine.43

3.8

|

Quality assessment

Of 23 studies, three studies focused specifically on
opioids,24,29,30 seven studies investigated pain, pain

DOWD et al.

management or analgesics,8,22,27,28,33,39,43 while 13 studies reported opioid prevalence as part of a larger
study.23,25,26,31,32,34–38,40–42 Sampling was considered appropriate in all but one study, which did not provide
adequate information on how sampling was performed
(Appendix 2, Table S3).33 Evidence of adequate sample
sizes was provided in 11 studies.8,23–29,36,41,43 Reporting
of PRN and/or regular opioid use was differentiated in
13 studies.8,22,24–31,37,39,40 Opioid administration to residents was reported in nine studies.8,22,24,25,27,30,34,37,40 Nine
studies did not provide adequate information on how
opioid prevalence was measured; therefore, reliability of
methods could not be ascertained.22,32–34,36,38,41–43
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DI S C USSION

This is the first systematic review to synthesise data on
opioid prevalence in Australian RACFs. Twenty-three
studies reported opioid prevalence, of which 16 reported
overall regular or PRN prescribing, dispensing or administration data and 14 reported the prevalence of specific
opioids. The prevalence of opioid prescribing, dispensing
and administration data varied widely across different assessment periods.
Kalisch Ellett et al.41 reported the highest overall opioid
prevalence, with 1 in 2 residents dispensed an opioid over
a 12-month period. This study was conducted using the
Australian Government DVA dispensing claims database.
The DVA database included all reimbursed opioid dispensing for regular or PRN, short- or long-term use, and
end-of-life treatment. While dispensing records provide
valuable data for pharmacoepidemiologic research, it was
not possible to discern whether dispensed opioids were
administered to residents.44 Conversely, studies reporting
opioid administration tended to report lower prevalence
overall, including 4% of residents administered regular
opioids over 2 weeks in 2003.37 Following this, opioid rates
began to increase across the board.45 This may be linked
to greater awareness of untreated pain, clinicians’ desire
to avoid non-steroidal anti-inflammatory drug (NSAID)
adverse events, marketing of opioids and the addition of
opioids to chronic non-cancer pain guidelines. Several
studies of opioid administration excluded residents with
an estimated three months to live.8,24–27 This should be
considered when interpreting prevalence as opioids are
widely administered during end-of-life care.40 Studies reporting regular and/or PRN opioid administration provide
arguably the most accurate reflection of opioid consumption at the resident level. Advances in information and
communication technology (ICT) in RACFs can streamline the monitoring of medication administration and provide accurate resident-level administration data.46
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Three studies reported opioids were among the most
administered PRN medications.25,34,40 In Australia, GPs
visit RACFs periodically and PRN medications provide
timely access to medications and ensure nursing staff
have more scope to manage resident symptoms, such as
breakthrough pain.47 One study reported PRN administration was more common among individuals residing in
non-metropolitan areas, where GP presence is more limited.25 The high rate of residents receiving both regular
and PRN opioids raises the risk of exceeding maximum
recommended daily doses,48 although this was found to
be rare in two Australian studies that investigated this.25,26
Three studies reported PRN opioid data assessed using
more than one method.22,25,40 These studies showed differences in baseline prescribing and administration across
various assessment periods, highlighting the importance
of monitoring PRN opioid administrations in residents
prescribed opioids. Evidence-based guideline recommendations, regular assessments of pain and medication reviews can ensure the clinical appropriateness and safety
of this practice.49,50
It was encouraging that opioid selection was consistent with guideline recommendations to avoid opioids
with the potential to accumulate in renal impairment.4,5
Age-related reduction in renal function or relative dehydration alters the elimination of morphine metabolites,
particularly if taken regularly.51 Veal et al.29 reported
that 13% of residents were charted doses higher than
the recommended maximum for non-cancer pain in
Australian guidelines of 100 mg MEQ/day. The 2020
Royal Australian College of General Practitioners
(RACGP) guideline recommends caution when increasing opioid dosage above 50 mg oral morphine equivalents (OME)/day and specialist involvement for doses
greater than 100 mg OME/day.5 Changing guideline
recommendations reflects an evolving understanding of
opioid benefits and risks.
The high prevalence of opioid administration observed
in Tan et al. (29% of residents administered an opioid over
24 h) was in the context of up to 60% of residents self-
reporting pain at the time of assessment.8,27 Contextually,
one in four adults aged 65 years and older experience
chronic pain in Australia.52 In terms of opioid use internationally, there has been a moderate increase in regular and
PRN opioid use in RACFs over the past 20 years, although
geographical heterogeneity exists.53 There was an 8.5%
decline in opioid prevalence in US nursing homes from
2011 to 2017, potentially reflecting a change in prescribing practices in response to the increased attention to the
opioid epidemic in the United States.54 Further studies exploring international comparisons will allow for increased
understanding of the cultural, medical and policy-related
driving forces on opioid use.
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Defining opioid prevalence is important for understanding opioid burden in Australian RACFs. Pain management
is broader than opioid use, and RACFs should have systems
in place to improve, monitor and evaluate appropriate opioid prescribing and pain management.55 Nine studies in our
review described the inability to determine opioid appropriateness as a limitation.8,26,27,30,31,34,36,40,41 It is recognised that
the appropriate use of opioids requires an individualised
assessment of pain and analgesic risks and benefits.56 Four
studies reported pain and opioid use separately,8,22,27,39 while
one study reported the prevalence of opioid prescribing
among residents self-reporting pain.33 Multidisciplinary interventions that involve prescribers, nurses and pharmacists
with a component of education have been demonstrated to
improve analgesic use and appropriateness in RACFs.57
The prevalence of opioid prescribing, dispensing and
administration was highly variable. This is consistent with
the Australian Commission on Safety and Quality in Health
Care identifying unexplained opioid variation in the general population.58 Potential reasons include differences in
prescribing practices, lack of evidence-based guideline recommendations and limited access to health-care services,
such as pain specialists and non-pharmacological therapies,
particularly in rural and remote locations. Although not
yet specific to opioids, the National Aged Care Mandatory
Quality Indicator Program initiated in 2019 provides the
opportunity for benchmarking of medication prevalence
across RACFs.59 Such systems provide a step towards efficiently monitoring variation and improving the quality use
of medicines in RACFs. Further research exploring factors
and outcomes associated with potential variation in opioid
use across Australian RACFs has the potential to identify
suboptimal practices and provide future targeted multidisciplinary analgesic stewardship interventions. In addition,
the value of measuring opioid prevalence over consistent
time frames would allow RACFs to review how opioid
usage compares to other RACFs.
Strengths of this systematic review include the comprehensive synthesis of evidence across various assessment methods and definitions of opioid prevalence.
Literature searching included grey literature and contacting nine authors. A broad range of studies conducted
across most states of Australia were included. However,
it is unclear to what extent the included studies represent
all Australian RACFs. Limitations include a lack of meta-
analysis due to variability in study designs, data collection
methods, length of data collection and reporting methods. This review does not include information on opioid-
naïve or incident users of opioids. Relatively, few studies
have investigated opioid incidence in Australian RACFs.
One study indicated that fentanyl patches were initiated
in 2.6% of residents, and buprenorphine patches, in 8.7%
over 3 months.60
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CONC LUSIONS

Up to half of the residents of Australian RACFs were
dispensed at least one opioid in a 12-month period. The
prevalence of opioid prescribing, dispensing and administration was highly variable, suggesting the potential value
of opioid quality indicators and analgesic stewardship interventions to ensure opioid appropriateness.
ACKNOWLEDGEMENTS
The authors would like to thank Tania Wang, Froilan
Gonzales and Melissa Seow.
CONFLICTS OF INTEREST
No conflicts of interest declared.
DATA AVAILABILITY STATEMENT
The data that supports the findings of this study are available in the supplementary material of this article.
ORCID
Laura A. Dowd https://orcid.org/0000-0002-2228-5508
Amanda J. Cross https://orcid.
org/0000-0001-6001-9211
REFERENCES

1. American Geriatrics Society Panel on the Pharmacological
Management of Persistent Pain in Older Persons.
Pharmacological management of persistent pain in
older persons. J Am Geriatr Soc. 2009;57(8):1331-1346.
doi:10.1111/j.1532-5415.2009.02376.x
2. Jenny Wei Y-J, Chen C, Fillingim RB, et al. Uncontrolled pain
and risk for depression and behavioral symptoms in residents
with dementia. J Am Med Dir Assoc. 2021;22(10):2079-2086.e5.
doi:10.1016/j.jamda.2021.05.010
3. Steenbeek ED, Ramspek CL, van Diepen M, Dekker FW,
Achterberg WP. The association between pain perception and
care dependency in older nursing home residents: a prospective cohort study. J Am Med Dir Assoc. 2021;22(3):676-681.
doi:10.1016/j.jamda.2020.07.022
4. Abdulla A, Adams N, Bone M, et al. Guidance on the management of pain in older people. Age Ageing. 2013;42:i1-57.
doi:10.1093/ageing/afs200
5. The Royal Australian College of General Practitioners.
Prescribing drugs of dependence in general practice. Part C2
-  The role of opioids in pain management -  Chapter 7. 2015.
Updated June 2020. Accessed October 12, 2021. https://www.
racgp.org.au/clinical-resources/clinical-guidelines/key-racgp
-guidelines/view-all-racgp-guidelines/drugs-of-dependence/
part-c2
6. Lapane KL, Quilliam BJ, Chow W, Kim MS. Pharmacologic
management of non-cancer pain among nursing home residents. J Pain Symptom Manage. 2013;45(1):33-42. doi:10.1016/j.
jpainsymman.2011.12.285
7. Won AB, Lapane KL, Vallow S, Schein J, Morris JN, Lipsitz
LA. Persistent nonmalignant pain and analgesic prescribing

DOWD et al.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

patterns in elderly nursing home residents. J Am Geriatr Soc.
2004;52(6):867-874. doi:10.1111/j.1532-5415.2004.52251.x
Tan EC, Visvanathan R, Hilmer SN, et al. Analgesic use and
pain in residents with and without dementia in aged care facilities: a cross-sectional study. Australas J Ageing. 2016;35(3):180-
187. doi:10.1111/ajag.12295
Yoshikawa A, Ramirez G, Smith ML, et al. Opioid use and
the risk of falls, fall injuries and fractures among older
adults: a systematic review and meta-analysis. J Gerontol A.
2020;75(10):1989-1995. doi:10.1093/gerona/glaa038
Els C, Jackson TD, Kunyk D, et al. Adverse events associated
with medium-and long-term use of opioids for chronic non-
cancer pain: an overview of Cochrane Reviews. Cochrane
Database Syst Rev. 2017;10(10):CD012509. doi:10.1002/14651
858.CD012509.pub2
Shehab N, Lovegrove MC, Geller AI, Rose KO, Weidle NJ,
Budnitz DS. US emergency department visits for outpatient adverse drug events, 2013–2014. J Am Med Assoc.
2016;316(20):2115-2125. doi:10.1001/jama.2016.16201
American Geriatrics Society Beers Criteria® Update Expert
Panel, Fick DM, Semla TP, et al. American Geriatrics Society
2019 updated AGS Beers Criteria® for potentially inappropriate
medication use in older adults. J Am Geriatr Soc. 2019;67(4):674-
694. doi:10.1111/jgs.15767
Guerriero F. Guidance on opioids prescribing for the management of persistent non-cancer pain in older adults. World J Clin
Cases. 2017;5(3):73-81. doi:10.12998/wjcc.v5.i3.73
Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain—United States. J Am Med Assoc.
2016;315(15):1624-1645. doi:10.1001/jama.2016.1464
Sverrisdóttir E, Lund TM, Olesen AE, Drewes AM, Christrup
LL, Kreilgaard M. A review of morphine and morphine-6-
glucuronide’s
pharmacokinetic–pharmacodynamic
relationships in experimental and clinical pain. Eur J Pharm Sci.
2015;74:45-62. doi:10.1016/j.ejps.2015.03.020
Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71
Sluggett JK, Ilomäki J, Seaman KL, Corlis M, Bell JS.
Medication management policy, practice and research in
Australian residential aged care: Current and future directions. Pharmacol Res. 2017;116:20-28. doi:10.1016/j.
phrs.2016.12.011
Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C, Joanna
Briggs Institute. Chapter 5: systematic reviews of prevalence and incidence. In Munn Z, Aromatis E editors, JBI
Manual for Evidence Synthesis. 2020;pp. 5.1-5.5. https://jbi-
global-wiki.refined.site/space/MANUAL/3283910689/Chapt
er+5%3A+Systematic+reviews+of+prevalence+and+incid
ence
Abdulla A, Bone M, Adams N, et al. Evidence-based clinical
practice guidelines on management of pain in older people. Age
Ageing. 2013;42(2):151-153. doi:10.1093/ageing/afs199
Levenson S, Resnick B, Cryst S, et al. Pain management in
the post-acute and long-term care setting: a clinical practice
guideline (cpg) from the society for post-acute and long-term
care medicine (amda). J Am Med Dir Assoc. 2021;22(12):2407.
doi:10.1016/j.jamda.2021.10.008
Joanna Briggs Institute. Checklist for prevalence studies. 2017.
Accessed August 10, 2021. https://jbi.global/sites/default/files/

  

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

|

11

2019-05/JBI_Critical_Appraisal-Checklist_for_Prevalence_
Studies2017_0.pdf
Pu L, Moyle W, Todorovic M, Jones C. The effect of using PARO
for people living with dementia and chronic pain: a pilot randomized controlled trial. J Am Med Dir Assoc. 2020;21(8):1079-
1085. doi:10.1016/j.jamda.2020.01.014
Inacio MC, Lang C, Caughey GE, et al. The Registry of Senior
Australians outcome monitoring system: quality and safety
indicators for residential aged care. Int J Qual Health Care.
2020;32(8):502-510. doi:10.1093/intqhc/mzaa078
Leung B, Jokanovic N, Tan EC, et al. Prescribed doses of
opioids in long-term care facilities. J Am Med Dir Assoc.
2015;16(12):1100-1102. doi:10.1016/j.jamda.2015.09.005
Sharma M, Wong XY, Bell JS, Corlis M, Hogan M, Sluggett JK.
Trajectories of pro re nata (PRN) medication prescribing and administration in long-term care facilities. Res Social Adm Pharm.
2021;17(8):1463-1468. doi:10.1016/j.sapharm.2020.11.003
Stasinopoulos J, Bell JS, Ryan-Atwood TE, et al. Frequency
of and factors related to pro re nata (PRN) medication use in
aged care services. Res Social Adm Pharm. 2018;14(10):964-967.
doi:10.1016/j.sapharm.2017.11.004
Tan EC, Visvanathan R, Hilmer SN, et al. Analgesic use and
daytime sleepiness in residents with and without dementia in
residential aged care facilities. Drugs Aging. 2015;32(12):1045-
1053. doi:10.1007/s40266-015-0325-2
Veal FC, Bereznicki LR, Thompson AJ, Peterson GM.
Pharmacological management of pain in Australian aged care
facilities. Age Ageing. 2014;43(6):851-856. doi:10.1093/ageing/
afu072
Veal FC, Bereznicki LR, Thompson AJ, Peterson GM. Use of opioid analgesics in older Australians. Pain Med. 2015;16(8):1519-
1527. doi:10.1111/pme.12720
Hussein AN, Emmerton L. Prescribing and administration
of opioid analgesics in residents of aged care facilities. J Res
Pharm Pract. 2019;8(1):1. doi:10.4103/jrpp.JRPP_18_56
Jokanovic N, Jamsen KM, Tan EC, Dooley MJ, Kirkpatrick CM,
Bell JS. Prevalence and variability in medications contributing
to polypharmacy in long-term care facilities. Drugs Real World
Outcomes. 2017;4(4):235-245. doi:10.1007/s40801-017-0121-x
Liu E, Dyer SM, Whitehead C, et al. Patterns of medication
prescription by dementia diagnosis in Australian nursing
home residents: a cross-sectional study. J Pharm Pract Res.
2019;49(1):33-40. doi:10.1002/jppr.1457
McClean WJ, Higginbotham NH. Prevalence of pain among
nursing home residents in rural New South Wales. Med J Aust.
2002;177(1):17-20. doi:10.5694/j.1326-5377.2002.tb04620.x
Pont LG, Raban MZ, Jorgensen ML, Georgiou A, Westbrook
JI. Leveraging new information technology to monitor medicine use in 71 residential aged care facilities: variation in
polypharmacy and antipsychotic use. Int J Qual Health Care.
2018;30(10):810-816. doi:10.1093/intqhc/mzy098
Raban MZ, Baysari MT, Jorgensen ML, Tariq A, Georgiou A,
Westbrook JI. Unmet needs for transdermal patch management in electronic medication administration records: an
analysis of data from 66 aged care facilities. Appl Clin Inform.
2020;11(05):812-820. doi:10.1055/s-0040-1721011
Roughead EE, Gilbert AL, Woodward MC. Medication
use by Australian war veterans in residential aged-care facilities. J Pharm Pract Res. 2008;38(1):14-18. doi:10.1002/
j.2055-2335.2008.tb00788.x

12

|

DOWD et al.

  

37. Snowdon J, Day S, Baker W. Audits of medication use in Sydney
nursing homes. Age Ageing. 2006;35(4):403-408. doi:10.1093/
ageing/afl037
38. Taxis K, Kochen S, Wouters H, et al. Cross-national comparison
of medication use in Australian and Dutch nursing homes. Age
Ageing. 2017;46(2):320-323. doi:10.1093/ageing/afw218
39. Veal F, Williams M, Bereznicki L, Cummings E, Winzenberg
T. A retrospective review of pain management in Tasmanian
residential aged care facilities. BJGP Open. 2019;3(1):bjgpopen18X101629. doi:10.3399/bjgpopen18X101629
40. Picton L, Ilomäki J, Keen CS, et al. Rates of PRN medication administration in Australian residential aged care. J Am Med Dir
Assoc. 2021;22(1):117-123. e1. doi:10.1016/j.jamda.2020.04.033
41. Kalisch Ellett LM, Kassie GM, Pratt NL, Kerr M, Roughead EE.
Prevalence and duration of use of medicines recommended
for short-term use in aged care facility residents. Pharmacy.
2019;7(2):55. doi:10.3390/pharmacy7020055
42. Dolton MJ, Pont L, Stevens G, McLachlan AJ. Prevalence of potentially harmful drug interactions in older people in Australian
aged-care facilities. J Pharm Pract Res. 2012;42(1):33-36.
doi:10.1002/j.2055-2335.2012.tb00128.x
43. Alderman CP, Soulsby NR, Ward TS, Bisiani L. Understanding
pain in aged care: the UNPAC study–exploring the nature and
treatment of chronic pain in the Australian aged care setting. J
Pharm Pract Res. 2018;48(1):85-91. doi:10.1002/jppr.1419
44. Page E, Kemp-Casey A, Korda R, Banks E. Using Australian
Pharmaceutical Benefits Scheme data for pharmacoepidemiological research: challenges and approaches. Public Health Res
Pract. 2015;25(4):e2541546. 10.17061/phrp2541546
45. Van Zee A. The promotion and marketing of oxycontin: commercial triumph, public health tragedy. Am J Public Health.
2009;99(2):221-227. doi:10.2105/AJPH.2007.131714
46. Seaman KL, Jorgensen ML, Raban MZ, Lind KE, Bell JS,
Westbrook JI. Transforming routinely collected residential
aged care provider data into timely information: current and
future directions. Australas J Ageing. 2021;40(3):e262-e268.
doi:10.1111/ajag.12985
47. The Royal Australian College of General Practitioners. Medical
care of older persons in residential aged care facilities. 2006.
Accessed September 30, 2021. https://www.racgp.org.au/
FSDEDEV/media/documents/Clinical%20Resources/Guide
lines/Silverbook/Medical-care-of-older-persons-in-residentia
l-aged-care-facilities.pdf
48. Vaismoradi M, Vizcaya Moreno F, Sletvold H, Jordan S.
PRN medicines management for psychotropic medicines
in long-term care settings: a systematic review. Pharmacy.
2019;7(4):157. doi:10.3390/pharmacy7040157
49. Vaismoradi M, Amaniyan S, Jordan S. Patient safety and pro
re nata prescription and administration: a systematic review.
Pharmacy. 2018;6(3):95. doi:10.3390/pharmacy6030095
50. Dörks M, Allers K, Hoffmann F. Pro re nata drug use in nursing home residents: a systematic review. J Am Med Dir Assoc.
2019;20(3):287-293.e7. doi:10.1016/j.jamda.2018.10.024
51. Pergolizzi J, Böger RH, Budd K, et al. Opioids and the
management of chronic severe pain in the elderly: consensus statement of an international expert panel with
focus on the six clinically most often used WHO step III

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

opioids (buprenorphine, fentanyl, hydromorphone, methadone, morphine, oxycodone). Pain Practice. 2008;8(4):287-313.
doi:10.1111/j.1533-2500.2008.00204.x
Deloitte Access Economics. The cost of pain in Australia. 2019.
Accessed February 2, 2022. https://www2.deloitte.com/au/en/
pages/economics/articles/cost-pain-australia.html
La Frenais FL, Bedder R, Vickerstaff V, Stone P, Sampson EL.
Temporal trends in analgesic use in long-term care facilities:
a systematic review of international prescribing. J Am Geriatr
Soc. 2018;66(2):376-382. doi:10.1111/jgs.15238
Mehta HB, Kuo Y-F, Raji M, Li S, Westra J, Goodwin JS. Time
trends in opioid use by dementia severity in long-term care
nursing home residents. J Am Med Dir Assoc. 2021;22(1):124-
131. doi:10.1016/j.jamda.2020.04.029
Sheikh F, Brandt N, Vinh D, Elon RD. Management of chronic
pain in nursing homes: navigating challenges to improve
person-centered care. J Am Med Dir Assoc. 2021;22(6):1199-
1205. doi:10.1016/j.jamda.2020.12.029
Cuomo A, Bimonte S, Forte CA, Botti G, Cascella M.
Multimodal approaches and tailored therapies for pain management: the trolley analgesic model. J Pain Res. 2019;12:711-
714. doi:10.2147/jpr.S178910
Dowd LA, Cross AJ, Veal F, Ooi CE, Bell JS. A systematic review
of interventions to improve analgesic use and appropriateness
in long-term care facilities. J Am Med Dir Assoc. 2022;23(1):33-
43.e3. doi:10.1016/j.jamda.2021.09.024
Australian Commission on Safety and Quality in Health Care.
Australian Atlas of Healthcare Variation 5.1 Opioid medicines
dispensing. 2015. Updated 2015. Accessed September 21, 2021.
https://www.safetyandquality.gov.au/sites/default/files/migra
ted/SAQ201_06_Chapter5_v12_FILM_tagged_merged_5-1.pdf
Australian Government Department of Health. National Aged
Care Mandatory Quality Indicator Program (QI Program).
2019. Updated 27 September 2021. Accessed October 11, 2021.
https://www.health.gov.au/initiatives-and-programs/national-
aged-care-mandatory-quality-indicator-program-qi-program
Gadzhanova S, Roughead EE, Pont LG. Safety of opioid patch
initiation in Australian residential aged care. Med J Aust.
2015;203(7):298. doi:10.5694/mja15.00174
Sluggett JK, Chen EY, Ilomäki J, et al. SImplification
of Medications Prescribed to Long-tErm care Residents
(SIMPLER): study protocol for a cluster randomised controlled
trial. Trials. 2018;19(1):1-9. doi:10.1186/s13063-017-2417-2

SUPPORTING INFORMATION
Additional supporting information may be found in the
online version of the article at the publisher’s website.
How to cite this article: Dowd LA, Reynolds L,
Cross AJ, et al. A systematic review of opioid
prevalence in Australian residential aged care
facilities. Australas J Ageing. 2022;00:1–12.
doi:10.1111/ajag.13071

