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Abstract

Objective: To systematically review the prevalence of opioid prescribing, dis-
pensing 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 per-
formed independently by two review authors.

Results: Twenty-three studies (n = 286,141 residents) reported opioid preva-
lence, 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 re-
ported 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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1 | INTRODUCTION

Untreated and unmanaged pain has been associated with
reduced quality of life,' changed behavioural symptoms®
and increased care dependency.’ When initiating pharma-
cological 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."* Pain management in residential aged care
facilities (RACFs) is important, with up to 20% of residents
experiencing pain receiving no analgesics.”® 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.®

Ensuring safe and effective opioid use is challeng-
ing because older adults are susceptible to adverse drug
events (ADEs), including constipation, nausea, sedation,
falls and fractures.”'® 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."! 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).'* Age-related decline in renal
and hepatic function can lead to accumulation of metab-
olites and opioid toxicity.">'* For example, morphine has
renally excreted active metabolites that can accumulate in
mild renal impairment.’® Opioids without active metabo-
lites or prolonged clearance, such as oxycodone, buprenor-
phine and fentanyl, may be preferable in frail older adults.’

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 un-
der- and overuse. The objective was to systematically re-
view the prevalence of opioid prescribing, dispensing and
administration in Australian RACFs.

2 | METHODS

A review protocol was prepared in advance with sup-
port from an experienced information specialist, but not
registered. The remaining Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines were followed."®

2.1 | Eligibility

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

Practice Impact

This systematic review identified highly variable
opioid prescribing, dispensing and administra-
tion in Australian residential aged care facilities
(RACFs), indicating that future quality improve-
ment processes should prioritise opioid analge-
sic 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 pre-
scribed by general medical practitioners (GPs), dispensed
by off-site community pharmacies and administered by
qualified nurses."” 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 dif-
ferent characteristics of opioid use were reported. Specific
opioids were defined as buprenorphine, codeine, fentanyl,
hydromorphone, methadone, morphine, oxycodone, oxy-
codone and naloxone, pethidine, tapentadol and trama-
dol. There were no restrictions on study design. Studies
that reported opioid initiation only were excluded. Studies
that focused explicitly on cancer treatment and/or pallia-
tive care were excluded.

2.2 | Search strategy

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

2.3 | 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 standard-
ised data extraction tool was developed and pre-piloted
based on the ‘Joanna Briggs Institute (JBI) guidance for

systematic reviews of prevalence and incidence studies’.'®
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If prevalence studies also reported elements of opioid ap-
propriateness, this information was extracted. Criteria for
assessing appropriateness were not prespecified but in-
cluded analgesic co-prescription, concomitant use of other
CNS-active drugs, ADEs and opioid dose.>*?° Data ex-
traction 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 | Datasynthesis

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 calcu-
lated as the number of residents charted, dispensed or ad-
ministered regular or PRN opioids as the numerator and
the study sample as the denominator. Percentages were ad-
justed 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).*! 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 con-
sidered 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 differ-
entiated 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.

3 | RESULTS

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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3.1 | 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 203,894.2%?% Five®**? and two stud-
ies?? reported opioid prevalence utilising the same study
sample. One RCT was included,? and the remaining
studies were observational. Of 22 observational studies,
18 reported the cross-sectional prevalence of opioid use
across various assessment periods.**** One study com-
bined a baseline cross-sectional and 12-month longitudi-
nal audit.*® Three studies investigated period prevalence
using a cohort design over 12 months,*! 24 months** and
41 months.*® The majority of the included studies (18/23)
were published in 2015 or later 32272729732:34.35.38-41.43 iy, 5
were sourced from South Australia,&z“"27 New South
Wales,“’”’42 Victoria,31’4° Queensland,22 Tasmania®® and
Western Australia.’® Of 23 studies, 16 reported overall
opioid prevalence (Table 1)%*2725:27:28:3031333437-41 454
14 reported prevalence of specific opioids (‘specific opioid
classes’, Table SZ).8’24’26‘30’32’36’39‘43 Definitions of opioid
prevalence are provided in Table 1 and Table S1.

3.2 | Prevalence of pain

One study reported that 28% of residents self-reported
pain, and of these residents reporting pain, 32% were pre-
scribed opioids.*® 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).%* This
study reported 28% of residents and 42% of residents were
prescribed regular and/or PRN opioids at baseline, respec-
tively. Veal et al.* 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.®?’ These studies reported 29% of residents were ad-
ministered 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)

s MEDLINE (61)

= Embase (491)

= CINAHL (78)

L= Informit (60)

§ Ageline (9)

Web of Science (117)
— International Pharmaceutical
Abstracts (12)

Additional records identified

through other sources

(18)
Analysis & Policy Observatory (APO)
(5)
Royal Commission into Aged Care
Quality and Safety (1)
Google (12)

) .
Records after duplicates removed
(661)
a0
=
c
(]
(7]
S
(3] A 4
n
Records screened - Records excluded
__J (661) (553)
)
v
Z . .
= Full-text articles assessed Full-text articles excluded,
.-u% for eligibility > with reasons
= (108) (85)
Did not report opioid
prevalence in residents (48)
- Not in RACFs (18)
M) v Excluded study type (18)2
Studies included Unable to calculate
revalence (1)b
- (23) p (1)
7]
kS
©° a. Excluded study type: not original research (e.g.
c ; . ) .
- 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%°° and 30% of residents had a regular opioid charted
over 24 h. Three studies reported 28% over 1 week,?? 28%
over 30 months®® and 34% over 1 month had a regular opi-
oid charted.*! No studies analysed GP prescribing records
to determine opioid prevalence.

Five studies reported prescribing of PRN opioids, rang-
ing 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.?®
The dose and frequency of PRN opioid administration
was not specified in the database. Three studies reported
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30%,% 35% and 37%> of residents were charted a PRN
opioid over a 24-h data collection period. A pilot RCT re-
ported 42% of 43 residents were charted a PRN opioid at
baseline.”” 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.*

3.4 | Dispensing

Three studies reported opioid prevalence based on
pharmacy dispensing data, ranging from 27% to 50%
over 12 months.”****! It was not possible to determine
whether dispensed opioids were intended for regular or
PRN administration in these studies. The largest nation-
wide 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).* Taxis et al.*® reported 43% of 1560 residents
were dispensed an opioid in 2009. This study did not spec-
ify 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.*!

3.5 | Administration

The lowest reported prevalence was 4% of 3054 residents
administered regular opioids over two weeks from data
collected in 2003.*” Five studies reported the administra-
tion 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.*®** Three studies that analysed administration
data for 383 residents of six RACFs reported 29% were ad-
ministered an opioid.***?’

Three studies reported the administration of PRN opi-
oids and compared this with prescribing at baseline. In
two studies, 37% of 242 residents and 30% of 392 were
prescribed an opioid at baseline.”>*’ 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 in-
tervention, one resident in the intervention group and
four residents in the control group were administered
a PRN opioid.?? Three studies reported opioids were
among the most frequently administered PRN medication

class.”*** One reported that opioids accounted for 26%
of all PRN administrations.>

3.6 | Opioid appropriateness

Of 23 studies reporting opioid prevalence, nine studies
reported elements of opioid appropriateness,?'-30-33:41:43
Six studies reported analgesic co-prescription.
Co-administration of opioids and paracetamol ranged
from 24% to 80%.%° One study reported 50% of residents
charted regular opioids were co-prescribed paracetamol
at 3-4 g/day and 48% were co-prescribed anxiolytics/hyp-
notics.” Kalisch Ellett et al.** reported that the prolonged
use of opioids was common, despite guideline recommen-
dations for short-term use. One study reported analgesic
ADEs and found daytime sleepiness was not associated
with opioid use in the previous 24 h.*’

Three studies reported morphine milligram equivalents
(MEQ)/day.*****° One study reported the median MEQ/
day was 21 mg, and 6% of residents administered opioids
were administered doses exceeding the Australian maxi-
mum recommended dose of 100 mg MEQ/day for non-
cancer pain at the time of the study.?* Veal et al.”® 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.,?° 13% of residents charted opioids were charted
doses exceeding 100 mg MEQ/day. Other studies reported
analgesic load,**’ defined daily doses (DDD)** and spe-
cific opioid doses.*® Of 23 studies, nine reported inabili-
ties to assess or validate clinical indications, diagnoses or
doses as a limitation 526-27-30:31:34.36.4041

27-30,33,43

3.7 | Specific opioid classes

Fourteen studies reported the prevalence of specific opi-
oid classes (Table $2).82426-30.32.36,39-43 Oxycodone was
the most prevalent opioid in seven studies and was dis-
pensed in up to 28% of the study sample.?>26:2%:30:32:41.43
Buprenorphine was the most prevalent opioid in four
studies and was dispensed in up to 15% of the study sam-
ple.2?*2739 The prevalence of opioids with active metabo-
lites or which can accumulate in renal impairment (e.g.
codeine, tramadol, morphine or hydromorphone) was
<8% in all studies. The least prevalent opioids were meth-
adone and pethidine.*’

3.8 | Quality assessment

Of 23 studies, three studies focused specifically on
opioids,*****° seven studies investigated pain, pain
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management or analgesics,>*?7%3343 while 13 stud-
ies reported opioid prevalence as part of a larger
study.?>25:26:3132:34-384042 gampling was considered ap-
propriate in all but one study, which did not provide
adequate information on how sampling was performed
(Appendix 2, Table S3).**> Evidence of adequate sample
sizes was provided in 11 studies.®******* Reporting
of PRN and/or regular opioid use was differentiated in
13 studies.®?%431373940 Opinid administration to resi-
dents was reported in nine studies.®?%242>27-30:3437.40 \jjpe
studies did not provide adequate information on how
opioid prevalence was measured; therefore, reliability of
methods could not be ascertained,?>3* 343¢:38:41-43

4 | DISCUSSION

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 admin-
istration data and 14 reported the prevalence of specific
opioids. The prevalence of opioid prescribing, dispensing
and administration data varied widely across different as-
sessment periods.

Kalisch Ellett et al.*! 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 dis-
pensing 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.** Conversely, studies reporting
opioid administration tended to report lower prevalence
overall, including 4% of residents administered regular
opioids over 2 weeks in 2003.*” Following this, opioid rates
began to increase across the board.*® 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.****” This should be
considered when interpreting prevalence as opioids are
widely administered during end-of-life care.*’ Studies re-
porting regular and/or PRN opioid administration provide
arguably the most accurate reflection of opioid consump-
tion at the resident level. Advances in information and
communication technology (ICT) in RACFs can stream-
line the monitoring of medication administration and pro-
vide accurate resident-level administration data.*®
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Three studies reported opioids were among the most
administered PRN medications.?>***" 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.*’ One study reported PRN adminis-
tration was more common among individuals residing in
non-metropolitan areas, where GP presence is more lim-
ited.”® The high rate of residents receiving both regular
and PRN opioids raises the risk of exceeding maximum
recommended daily doses,*® although this was found to
be rare in two Australian studies that investigated this.**2°
Three studies reported PRN opioid data assessed using
more than one method.”***° These studies showed dif-
ferences in baseline prescribing and administration across
various assessment periods, highlighting the importance
of monitoring PRN opioid administrations in residents
prescribed opioids. Evidence-based guideline recommen-
dations, regular assessments of pain and medication re-
views can ensure the clinical appropriateness and safety
of this practice.**°

It was encouraging that opioid selection was consis-
tent with guideline recommendations to avoid opioids
with the potential to accumulate in renal impairment.*>
Age-related reduction in renal function or relative dehy-
dration alters the elimination of morphine metabolites,
particularly if taken regularly.”’ Veal et al.* 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 increas-
ing opioid dosage above 50 mg oral morphine equiva-
lents (OME)/day and specialist involvement for doses
greater than 100 mg OME/day.’ 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.**’ Contextually,
one in four adults aged 65 years and older experience
chronic pain in Australia.>* In terms of opioid use interna-
tionally, there has been a moderate increase in regular and
PRN opioid use in RACFs over the past 20 years, although
geographical heterogeneity exists.®> There was an 8.5%
decline in opioid prevalence in US nursing homes from
2011 to 2017, potentially reflecting a change in prescrib-
ing practices in response to the increased attention to the
opioid epidemic in the United States.>* Further studies ex-
ploring 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 understand-
ing 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 opi-
oid prescribing and pain management.> Nine studies in our
review described the inability to determine opioid appropri-
ateness as a limitation,32%-27-3031:34364041 1¢ i recognised that
the appropriate use of opioids requires an individualised
assessment of pain and analgesic risks and benefits.>® Four
studies reported pain and opioid use separately,®***"*° while
one study reported the prevalence of opioid prescribing
among residents self-reporting pain.*® Multidisciplinary in-
terventions that involve prescribers, nurses and pharmacists
with a component of education have been demonstrated to
improve analgesic use and appropriateness in RACFs.”’

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 gen-
eral population.”™ Potential reasons include differences in
prescribing practices, lack of evidence-based guideline rec-
ommendations 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.” Such systems provide a step towards effi-
ciently 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 multidis-
ciplinary 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 com-
prehensive synthesis of evidence across various assess-
ment methods and definitions of opioid prevalence.
Literature searching included grey literature and con-
tacting 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 meth-
ods. This review does not include information on opioid-
naive 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.*”

5 | CONCLUSIONS

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 adminis-
tration was highly variable, suggesting the potential value
of opioid quality indicators and analgesic stewardship in-
terventions to ensure opioid appropriateness.
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