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Abstract
Background Ensuring safe and effective analgesic use in residential aged care services is important because older adults are 
susceptible to analgesic-related adverse drug events (ADEs).
Objective The aim of this study was to identify the proportion and characteristics of residents of aged care services who 
may benefit from analgesic review based on indicators in the 2021 Society for Post-Acute and Long-Term Care Medicine 
(AMDA) Pain Management Guideline.
Methods Cross-sectional analyses of baseline data from the Frailty in Residential Sector over Time (FIRST) study (N = 550 
residents) across 12 South Australian residential aged care services in 2019 were conducted. Indicators included the pro-
portion of residents who received > 3000 mg/day of acetaminophen (paracetamol), regular opioids without a documented 
clinical rationale, opioid doses > 60 mg morphine equivalents (MME)/day, more than one long-acting opioid concurrently, 
and a pro re nata (PRN) opioid on more than two occasions in the previous 7 days. Logistic regression was performed to 
investigate factors associated with residents who may benefit from analgesic review.
Results Of 381 (69.3%) residents charted regular acetaminophen, 176 (46.2%) were charted > 3000 mg/day. Of 165 (30%) 
residents charted regular opioids, only 2 (1.2%) had no prespecified potentially painful conditions in their medical record 
and 31 (18.8%) received > 60 MME/day. Of 153 (27.8%) residents charted long-acting opioids, 8 (5.2%) received more 
than one long-acting opioid concurrently. Of 212 (38.5%) residents charted PRN opioids, 10 (4.7%) received more than two 
administrations in the previous 7 days. Overall, 196 (35.6%) of 550 residents were identified as potentially benefiting from 
analgesic review. Females (odds ratio [OR] 1.87, 95% confidence interval [CI] 1.20–2.91) and residents with prior fracture 
(OR 1.62, 95% CI 1.12–2.33) were more likely to be identified. Observed pain (OR 0.50, 95% CI 0.29–0.88) was associated 
with a lower likelihood of being identified compared with residents with no observed pain. Overall, 43 (7.8%) residents were 
identified based on opioid-related indicators.
Conclusions Up to one in three residents may benefit from a review of their analgesic regimen, including 1 in 13 who may 
benefit from a specific review of their opioid regimen. Analgesic indicators represent a new approach to target analgesic 
stewardship interventions.
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Key Points 

Analgesic indicators represent a new approach to 
improving the safe and effective use of analgesic medica-
tions in residential aged care services.

Up to one in three residents may benefit from a review of 
their analgesic medications, predominantly due to aceta-
minophen dosing. In total, 1 in 13 residents may benefit 
from a specific review of their opioid regimen.

1 Introduction

Optimizing analgesic use in residential aged care services 
is complex and involves assessing each resident’s treatment 
benefits and risks. Unmanaged or undermanaged pain is 
associated with reduced quality of life, while overuse of 
analgesics poses a risk to resident wellbeing [1, 2]. Com-
plex multimorbidity, polypharmacy and renal impairment 
correspond to increased susceptibility to analgesic-related 
adverse drug events (ADEs) [3, 4].

Evidence-based guidelines recommend acetaminophen 
(paracetamol) as the first-line analgesic for mild-to-moderate 
pain in older adults [5, 6]. Despite a favourable safety pro-
file, earlier pharmacokinetic studies suggest volume of dis-
tribution and clearance are reduced by 20% and 38% in frail 
older adults, potentially increasing the risk of hepatotoxic-
ity at standard therapeutic doses (4000 mg/day) [7]. Recent 
guidelines recommend a maximum dose of 3000 mg/day for 
frail older adults or those with low body weight (< 50 kg) 
[8–10]. Opioids are highly prevalent, with five Australian 
studies reporting that 28–34% of residents are prescribed 
regular opioids over periods from 1 week to 1 month [11]. 
A meta-analysis of previous research reported an associa-
tion between opioids and falls (odds ratio [OR] 1.6, 95% 
confidence interval [CI] 1.4–1.9) [12], with opioids being 
one of three medication classes implicated in 60% of ADE-
related emergency department presentations among older 
adults in the United States (US) [13]. An observational 
study reported older adults receiving ≥ 60 mg morphine 
equivalents (MME)/day were at increased odds of ADEs 
compared with those receiving < 60MME/day (OR 4.2, 
95% CI 1.9–9.0) [14]. A US cohort study found the risk of 
opioid-related ADEs is heightened when receiving multiple 
opioids and other central nervous system (CNS) medications 
[15]. Opioids are now more prevalent than nonsteroidal anti-
inflammatory drugs (NSAIDs) in most countries due to the 
risk of ADEs associated with NSAIDs in older adults [16].

Initiatives to ensure analgesic appropriateness include 
frequent pain assessment, medication review, and consid-
eration of resident cognitive impairment, frailty, thera-
peutic goals and preferences [17–20]. The 2021 Society 
for Post-Acute and Long-Term Care Medicine (AMDA) 
‘Pain Management in the Post-Acute and Long-Term Care 
Setting’ guideline provides facility-wide guidance on how 
to monitor, review and improve pain management prac-
tices [8]. This includes possible indicators for identifying 
residents who may benefit from an analgesic review. The 
objective of this study was to identify the proportion and 
characteristics of residents of aged care services who may 
benefit from an analgesic review based on indicators in the 
2021 AMDA Pain Management Guideline.

2  Methods

2.1  Study Design and Setting

A secondary cross-sectional analysis of baseline data 
from the Frailty in Residential Sector over Time (FIRST) 
study, a prospective 3-year cohort study across 12 residen-
tial aged care services in South Australia, was conducted 
[21]. In Australia, residential aged care services provide 
supported accommodation for older adults with long-term 
needs and are synonymous with ‘nursing homes’ and 
‘long-term care facilities’ internationally [22]. Analgesics 
are predominantly charted by general medical practitioners 
(GPs), dispensed by off-site community pharmacies and 
administered by nurses or care workers [23].

2.2  Study Sample

Permanent residents living in the residential aged care 
services for at least 8 weeks were eligible to participate, 
regardless of their pain levels. Residents who were deemed 
by clinical staff to be medically unstable (e.g., experienc-
ing delirium) or at the end of life (< 3 months to live) 
were excluded, as were residents who had difficulty under-
standing English. Across 1243 residents living in the 12 
services (representing 6.8% of total residential aged care 
residents [n = 18,375] in South Australia), 1060 (85.3%) 
residents were eligible for the FIRST study. A total of 
472 (44.5%) of those eligible either declined (n = 367, 
34.6%) or their substitute decision maker was not available 
(n = 105, 9.9%), resulting in 588 residents (55.5%) being 
included in the FIRST study and 550 (51.9%) completing 
baseline assessments.
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2.3  Data Collection

Data were collected between March and October 2019 
using a combination of resident medical records and obser-
vations, physical assessments and questionnaires adminis-
tered by trained study nurses. The study nurse interviewed 
site registered nurses (RNs) on the day of data collection, 
or within 5 days of the interview date, to complete demen-
tia and frailty assessments. Site RNs were required to have 
known the respective resident for at least 2 weeks before 
conducting assessments. Trained study nurses scanned each 
resident’s medication chart and researchers with pharmacy 
training extracted medication data. A full audit of each 
medication entry was completed for all residents. Data on 
pro re nata (PRN) administrations in the preceding 7 days 
were extracted.

2.3.1  Resident Characteristics

The Pain Assessment in Advanced Dementia (PAINAD) 
scale was used to assess possible pain in residents with 
and without cognitive impairment [24]. The trained study 
nurse observed each resident for 5 min before applying 
the scale, as recommended in the PAINAD guideline [24]. 
Possible scores range from 0 to 10 and were classified 
as no (0), mild (1–3), moderate (4–6) and severe (7–10) 
pain. These cut-off points were consistent with published 
literature and have been demonstrated to have good con-
current validity (Kendall’s τ = 0.73, p < 0.0001) and inter-
rater agreement (ĸ = 0.74, p < 0.0001) compared with the 
numerical rating scale [25]. In our study, residents were 
dichotomized into those with no (0) versus mild/moderate 
(1–6) pain. This was because no residents were observed 
to be in severe (7–10) pain.

Data on a series of prespecified potentially painful con-
ditions were extracted from resident medical records and 
classified as musculoskeletal (arthritis or osteoporosis or 
gout), cancer (any cancer or any tumour), prior fracture 
(any fracture) or vascular (peripheral artery disease or leg 
ulcers or ulcer disease) pain [26, 27]. The 12-item Demen-
tia Severity Rating Scale (DSRS) was used to assess 
dementia severity [28]. Possible scores ranged from 0 to 
54 and were classified as no (0–11), mild (12–18), mod-
erate (19–36) and severe (37–54) dementia. The 7-item 
FRAIL-NH screening tool was used to assess frailty [29]. 
FRAIL-NH scores ranged from 0 to 14 and were classified 
as non-frail (0–2), frail (3–6) or most frail (7–14) [21].

2.3.2  Medications

Analgesics were categorized using the Anatomical Thera-
peutic Chemical (ATC) Classification System recom-
mended by the World Health Organization [30]. This 

included acetaminophen (ATC code: N02BE01), NSAIDs 
(M01A), gabapentinoids (pregabalin [N03AX16] and 
gabapentin [N03AX12]) and opioids (buprenorphine 
[N02AE01], codeine [R05DA04], codeine and aceta-
minophen [N02AJ06], fentanyl [N02AB03], hydromor-
phone [N02AA03], morphine [N02AA01], oxycodone 
[N02AA05], oxycodone and naloxone [N02AA55], tap-
entadol [N02AX06] and tramadol [N02AX02]). MME/day 
was calculated by multiplying the prescribed daily dose of 
opioids by the conversion factor [31].

2.4  Indicators

We applied all five analgesic-related indicators included in 
the AMDA Pain Management Guideline indicators for iden-
tifying residents who may benefit from an in-depth review of 
their pain management (Table 34, p. 73) [8]. The analgesic 
indicators were applied to identify residents who may benefit 
from an analgesic review. These included the proportion of 
residents receiving:

1. > 3000 mg/day of acetaminophen.
2. A regular opioid without a documented clinical ration-

ale. As clinical indications for opioid use were unavail-
able, medical records were examined for potentially 
painful conditions.

3. Opioid doses of > 60 MME/day.
4. More than one long-acting opioid concurrently.
5. A PRN opioid on more than two occasions in the previ-

ous 7 days.

2.5  Statistical Analysis

Descriptive statistics were used to report the character-
istics of residents who comprised the denominator for 
each indicator. Normally distributed variables were pre-
sented as mean values and standard deviations (SD), non-
normally distributed variables were presented as median 
values and interquartile ranges (IQRs), and categorical 
variables were presented as frequencies and percentages. 
The proportion of residents who met the threshold for each 
indicator was calculated. For indicators with > 30 resi-
dents meeting the indicator, the characteristics of residents 
who met and did not meet the indicator were compared 
using independent t tests for normally distributed continu-
ous variables, Mann–Whitney U tests for non-normally 
distributed continuous variables, and Pearson’s Chi-square 
tests for categorical variables. Residents who met one 
or more indicator (i.e., identified as potentially benefit-
ing from an analgesic review) were also compared with 
the 550 participating residents using the same method. 
Logistic regression analyses were performed to compute 
unadjusted and adjusted ORs and 95% CIs for resident 
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and clinical factors associated with potentially benefiting 
from review. Variables with p values < 0.25 in univariate 
analyses were included in the final regression model, along 
with variables that have been significantly associated with 
analgesic use in residential aged care services in the lit-
erature (age, sex, DSRS and FRAIL-NH) [32–34]. For 
the regression model, DSRS was classified into a binary 
variable (i.e., no dementia [0–11] or dementia [12–54]). 
Statistical significance was set at p < 0.05. Analyses were 
performed using SAS version 9.4 (SAS Institute, Inc., 
Cary, NC, USA).

2.6  Ethical Considerations

The study was approved by the University of Adelaide 
Human Research Ethics Committee (HREC-2018-247), 
South Australian Department for Health and Wellbeing 
Human Research Ethics Committee (HREC/20/SAH/15) and 
Department of Human Services External Request Evalua-
tion Committee (EREC/RMS0432), and was registered with 
the Monash University Human Research Ethics Committee 
(23620). All residents or their substitute decision maker pro-
vided written informed consent to participate.

3  Results

3.1  Characteristics

In total, 550 residents completed baseline assessments. The 
median age was 89 years (IQR 84–92) and 403 (73.3%) 
residents were female (Table 1). The majority (n = 470, 
85.5%) of residents were not observed to be in pain using the 
PAINAD scale, 417 (75.8%) had mild, moderate, or severe 
dementia severity using the DSRS, and 482 (87.6%) had 
frailty using FRAIL-NH. Of 550 residents, 381 (69.3%) were 
charted regular acetaminophen, 299 (54.4%) were charted 
PRN acetaminophen, 165 (30%) were charted a regular opi-
oid and 212 (38.5%) were charted a PRN opioid. In total, 
57 (10.4%) residents were charted regular pregabalin and 4 
(0.7%) were charted regular gabapentin. The prevalence of 
regular NSAIDs was low (n = 8, 1.5%).

3.2  Indicator 1: The Proportion of Residents 
Charted > 3000 mg/day of Acetaminophen

Of 381 (69.3%) residents charted regular acetaminophen by 
their prescriber, 205 (53.8%) were charted ≤ 3000 mg/day 
and 176 (46.2%) were charted > 3000 mg/day (Fig. 1). Of 
residents charted > 3000mg/day, 101 (57.4%) were charted 
3990 mg/day and 75 (42.6%) were charted 4000 mg/day. Of 
residents charted > 3000 mg/day, 155 (88.1%) were classi-
fied as either frail or most frail using FRAIL-NH (electronic 

supplementary material [ESM] Table S1). Residents charted 
> 3000 mg/day had lower median DSRS scores compared 
with those charted ≤ 3000 mg/day (18 [IQR 11–31] vs. 25 
[IQR 14–39]; p = 0.002) [ESM Table S1). Of 299 (54.4%) 
residents charted PRN acetaminophen, 4 (1.3%) were admin-
istered PRN acetaminophen in the preceding 24 h, but none 
received > 3000 mg/day.

3.3  Indicator 2: The Proportion 
of Residents Receiving a Regular Opioid 
without a Documented Clinical Rationale (i.e., 
Potentially Painful Condition)

Of 165 (30%) residents charted a regular opioid, 2 (1.2%) 
had none of the potentially painful conditions listed in their 
medical records (Fig. 1). The most common potentially pain-
ful condition was arthritis (n = 152, 93.3%); however, when 
excluding arthritis, 22 (13.3%) residents received a regu-
lar opioid with none of the prespecified potentially painful 
conditions.

3.4  Indicator 3: The Proportion of Residents 
Receiving Opioid Doses of > 60 MME/Day

Of 165 (30%) residents charted a regular opioid, 31 (18.8%) 
received > 60 MME/day (Fig. 1, ESM Table S1). Of 212 
(38.5%) residents charted a PRN opioid, 6 (2.8%) were 
administered a PRN opioid in the preceding 24 h but none 
received > 60 MME/day.

3.5  Indicator 4: The Proportion of Residents 
Receiving More Than One Long‑Acting Opioid 
Concurrently

Of 153 (27.8%) residents charted any long-acting opi-
oid, 8 (5.2%) received more than one long-acting opioid 
concurrently (Fig. 1). For six of the eight residents, this 
involved using both a long-acting patch and long-acting oral 
formulation.

3.6  Indicator 5: The Proportion of Residents 
Receiving a PRN Opioid on More Than Two 
Occasions in the Previous 7 Days

Of 212 (38.5%) residents charted a PRN opioid, 10 (4.7%) 
were administered a PRN opioid on more than two occasions 
in the previous 7 days (Fig. 1).

3.7  Residents Identified for an Analgesic Review

Overall, 196 (35.6%) of 550 residents were identified as 
potentially benefiting from an analgesic review. Identified 
residents had lower median DSRS scores compared with 
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those who were not identified (19 [IQR 12–31] vs. 24 [IQR 
12–37]; p = 0.02) [Table 2]. Female residents (OR 1.87, 
95% CI 1.20–2.91) and residents with prior fracture (OR 
1.62, 95% CI 1.12–2.33) were more likely to be identified 
for review (Table 3). Observed pain (OR 0.50, 95% CI 
0.29–0.88) meant residents were less likely to be identi-
fied for review, compared with residents with no observed 
pain. When applying the four opioid-related indicators, 
43 (7.8%) of 550 residents were identified as potentially 
benefiting from an analgesic review.

4  Discussion

This was the first study to apply analgesic indicators 
derived from the new AMDA Pain Management Guide-
line in residential aged care services. In total, 35.6% of all 
residents were identified as potentially benefiting from a 
review of their analgesic regimen. While the majority of 
residents were identified based on the prescribed dose of 
acetaminophen, 7.8% were identified based on four opioid-
related indicators. Female residents and those with a prior 

Table 1  Baseline characteristics

Data are expressed as n (%) unless otherwise specified
APAP acetaminophen (paracetamol), DSRS Dementia Severity Rating Scale, IQR interquartile range, LA long acting, PAINAD Pain Assessment 
in Advanced Dementia, PRN pro re nata
a Indicator 1 denominator
b Indicators 2 and 3 denominators
c Indicator 4 denominator
d Indicator 5 denominator
e Observed pain measured by the PAINAD scale, where 0 = no pain and 1–6 = any mild/moderate pain. No residents were observed to be in 
severe pain (7–10)
f Data on potentially painful conditions were extracted from resident medical records and classified as musculoskeletal (arthritis or osteoporosis 
or gout), cancer (any cancer or any tumour), prior fracture (any fracture) or vascular (peripheral artery disease or leg ulcers or ulcer disease) pain
g Dementia severity measured by the DSRS, where 0–11 = no dementia, 12–18 = mild, 19–36 = moderate and 37–54 = severe
h Frailty measured by FRAIL-NH, where 0–2 = non-frail, 3–6 = frail and 7–14 = most frail

Characteristics Total [N = 550] Regular APAP charted 
[n =  381]a

Regular opioid charted 
[n =  165]b

LA opioid charted 
[n =  153]c

PRN opi-
oid charted 
[n =  212]d

Age, years [median (IQR)] 89 (84–92) 89 (85–93) 88 (84–93) 88 (84–93) 89 (84–92)
Female 403 (73.3) 289 (75.9) 139 (84.2) 129 (84.3) 168 (79.2)
Observed  paine

 No pain 470 (85.5) 329 (86.4) 142 (86.1) 132 (86.3) 183 (86.3)
 Mild/moderate pain 80 (14.5) 52 (13.6) 23 (13.9) 21 (13.7) 29 (13.7)

Potentially painful  conditionsf

 Musculoskeletal 501 (91.1) 361 (94.8) 157 (95.2) 146 (95.4) 199 (93.9)
 Cancer 231 (42) 162 (42.5) 72 (43.6) 67 (43.8) 97 (45.8)
 Prior fracture 218 (39.6) 165 (43.3) 80 (48.5) 76 (49.7) 103 (48.6)
 Vascular 175 (31.8) 128 (33.6) 56 (33.9) 51 (33.3) 78 (36.8)

Dementia  severityg

 No dementia 133 (24.2) 91 (23.9) 42 (25.5) 40 (26.1) 51 (24.1)
 Dementia 417 (75.8) 290 (76.1) 123 (74.5) 113 (73.9) 161 (75.9)
  Mild 96 (17.5) 67 (17.6) 31 (18.8) 29 (19) 40 (18.9)
  Moderate 195 (35.5) 129 (33.9) 55 (33.3) 50 (32.7) 73 (34.4)
  Severe 126 (22.9) 94 (24.7) 37 (22.4) 34 (22.2) 48 (22.6)

Frailtyh

 Non-frail 68 (12.4) 41 (10.8) 16 (9.7) 16 (10.5) 20 (9.4)
 Frail 231 (42) 147 (38.6) 69 (41.8) 66 (43.1) 82 (38.7)
 Most frail 251 (45.6) 193 (50.7) 80 (48.5) 71 (46.4) 110 (51.9)
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fracture were more likely to be identified as potentially 
benefiting from analgesic review. Residents observed to be 
in any mild/moderate pain were less likely to be identified 
compared with residents with no observed pain.

Almost half of residents charted regular acetaminophen 
were prescribed > 3000 mg/day, with 88.1% of these resi-
dents classified as frail or most frail. The AMDA and other 
pain management guidelines recommend acetaminophen 
dose for frail older adults should not exceed 3000 mg/day 
(2000 mg/day for individuals with impaired liver function) 
[8–10]. Our research suggests dose adjustment of acetami-
nophen was uncommon when our data were collected in 
2019. Our findings are comparable with another Australian 
study in 2019 that reported 150 (62.5%) of 240 older hospi-
tal inpatients were prescribed acetaminophen at higher than 

4.7%

5.2%

18.8%

1.2%

46.2%

95.3%

94.8%

81.2%

98.8%

53.8%

0% 20% 40% 60% 80% 100%

5

4

3

2

1

Met indicator Did not meet indicator

Fig. 1  Proportion of residents who met/did not meet indicators 1–5, 
based on the application of five analgesic indicators from the AMDA 
Pain Management Guideline

Table 2  Characteristics of residents who were and were not identified as potentially benefiting from an analgesic review across five analgesic 
indicators

Data are expressed as n (%) unless otherwise specified
DSRS Dementia Severity Rating Scale, IQR interquartile range, PAINAD Pain Assessment in Advanced Dementia, SD standard deviation
a Mann–Whitney U test for non-normally distributed continuous variables
b Pearson’s Chi-square test for categorical variables
c Observed pain measured by the PAINAD scale, where 0 = no pain and 1–6 = any mild/moderate pain. No residents were observed to be in 
severe pain (7–10)
d Data on potentially painful conditions were extracted from resident medical records and classified as musculoskeletal (arthritis or osteoporosis 
or gout), cancer (any cancer or any tumour), prior fracture (any fracture) or vascular (peripheral artery disease or leg ulcers or ulcer disease) pain
e Dementia severity measured by the DSRS, where 0–11 = no dementia, 12–18 = mild, 19–36 = moderate and 37–54 = severe
f Frailty measured by FRAIL-NH, where 0–2 = non-frail, 3–6 = frail and 7–14 = most frail
g Two-sample independent t-test for normally distributed continuous variables

Characteristics Residents identified [n = 196] Residents not identified [n = 354] p value

Age, years [median (IQR)] 88 (84–92) 89 (84–93) 0.15a

Female 158 (80.6) 245 (69.2) 0.01b

Observed  painc

 No pain 176 (89.8) 294 (83.1) 0.03b

 Mild/moderate pain 20 (10.2) 60 (17)
Potentially painful  conditionsd

 Musculoskeletal 183 (93.4) 318 (89.8) 0.16b

 Cancer 87 (44.4) 144 (40.7) 0.40b

 Prior fracture 93 (47.5) 125 (35.3) 0.01b

 Vascular 65 (33.2) 110 (31.1) 0.61b

Dementia severity [median (IQR)]e 19 (12–31) 24 (12–37) 0.02a

 No dementia 48 (24.5) 85 (24) 0.01b

 Dementia 148 (75.5) 269 (76)
  Mild 47 (24) 49 (13.8)
  Moderate 67 (34.2) 128 (36.2)
  Severe 34 (17.4) 92 (26)

Frailty [mean (SD)]f 6.4 (3.2) 6.3 (3.3) 0.79g

 Non-frail 22 (11.2) 46 (13) 0.80b

 Frail 85 (43.4) 146 (41.2)
 Most frail 89 (45.4) 162 (45.8)
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recommended doses (> 3000 mg/day or ≥ 60 mg/kg/day for 
patients with a body weight < 50 kg) [35]. Overall, 18.8% 
of residents received opioid doses > 60 MME/day. Despite 
increasing long-term dose requirements due to opioid toler-
ance, there is little evidence to support improved clinical 
outcomes with higher doses and more evidence regarding 
harms, including falls and fractures [5, 14].

Of residents charted a PRN opioid, 4.7% received a PRN 
opioid on two or more occasions in the previous 7 days. 
In contrast, previous Australian studies have reported that 
opioids were among the most administered PRN medica-
tions [36, 37]. Picton et al. reported that of 118 residents 
prescribed a PRN opioid at the index date, 76.0% were 
administered an opioid on one or more occasions over 
12 months [36]. This discrepancy is likely due to the short 
lookback period of 7 days in our study. In Australia, GPs 
visit residential aged care services periodically and PRN 
medications ensure staff have timely access to manage resi-
dent symptoms, such as breakthrough pain. Sharma et al. 

reported opioid administrations were more common among 
residents in non-metropolitan areas, where GP presence 
is often limited [37]. In our study, 3 of 12 services were 
located in regional areas. The exclusion of individuals with 
< 3 months to live in our study is an important considera-
tion, given that PRN administrations are more frequent at 
the end-of-life [38].

Females were more likely to be identified for analgesic 
review compared with males. Females report pain more fre-
quently, receive more analgesics and are more susceptible 
to opioid-related ADEs [26]. Residents with prior fracture 
in their medical records were more likely to be identified, 
which highlights the importance of medication review post-
hospitalization and potential deprescribing of analgesics 
post-resolution of pain [39]. Interestingly, observed pain 
meant residents were less likely to be identified compared 
with residents with no observed pain. Prevalence of mild/
moderate observed pain was low (14.5%) in our study com-
pared with previous research. A systematic review of five 

Table 3  Factors associated with residents identified as potentially benefiting from analgesic review

aOR adjusted odds ratio, CI confidence interval, DSRS Dementia Severity Rating Scale, OR odds ratio, PAINAD Pain Assessment in Advanced 
Dementia
a Final model adjusted for age, sex, PAINAD, musculoskeletal pain, prior fracture, DSRS and FRAIL-NH
b Observed pain measured by the PAINAD scale, where 0 = no pain and 1–6 = any mild/moderate pain. No residents were observed to be in 
severe pain (7–10)
c Data on potentially painful conditions were extracted from resident medical records and classified as musculoskeletal (arthritis or osteoporosis 
or gout), cancer (any cancer or any tumour), prior fracture (any fracture) or vascular (peripheral artery disease or leg ulcers or ulcer disease) 
pain. Musculoskeletal pain and prior fracture were included in the multivariable logistic regression model, as p value < 0.25 in univariate analy-
sis
d Dementia severity measured by the DSRS, where 0–11 = no dementia, 12–54 = dementia
e Frailty measured by FRAIL-NH, where 0–2 = non-frail, 3–6 = frail, and 7–14 = most frail

Characteristics OR (95% CI) p value aOR (95% CI)a p value

Age 0.99 (0.97–1.01) 0.39 0.98 (0.95–1.00) 0.05
Sex
 Male 1.00 [reference] 1.00 [reference]
 Female 1.85 (1.20–2.80) 0.004 1.87 (1.20–2.91) 0.006

Observed  painb

 No pain 1.00 [reference] 1.00 [reference]
 Mild/moderate pain 0.56 (0.33–0.96) 0.03 0.50 (0.29–0.88) 0.02

Potentially painful  conditionsc

 Musculoskeletal 1.59 (0.82–3.08) 0.16 1.35 (0.66–2.75) 0.42
 Cancer 1.16 (0.82–1.66) 0.40 –
 Prior fracture 1.65 (1.16–2.36) 0.01 1.62 (1.12–2.33) 0.01
 Vascular 1.10 (0.76–1.60) 0.61 –

Dementia  severityd

 No dementia 1.00 [reference] 1.00 [reference]
 Dementia 0.97 (0.65–1.46) 0.90 0.92 (0.56–2.37) 0.76

Frailtye

 Non-frail 1.00 [reference] 1.00 [reference]
 Frail 1.22 (0.69–2.16) 0.50 1.16 (0.62–2.18) 0.64
 Most frail 1.15 (0.65–2.03) 0.64 1.17 (0.58–2.37) 0.65
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studies reported observed pain ranged from 19.1 to 43.2% 
in residents with dementia, and 27.1–67.0% in residents 
without dementia [40]. This may have been because pain 
management strategies were effective in reducing pain for 
residents included in our study. The aged care provider 
organization had a structured approach to identifying 
and managing pain for all residents when our study was 
conducted.

4.1  Future Directions

Analgesic indicators can be used to identify residents who 
may benefit from an individualized assessment of their 
analgesic regimen. Components of analgesic reviews and 
stewardship interventions include multidisciplinary medica-
tion reviews, systematic and thorough assessment of pain, 
and/or introduction of non-pharmacological approaches to 
pain management [19, 41]. Given these interventions can be 
resource and time intensive, indicators implemented at the 
system-level could be used to target analgesic stewardship 
interventions at the resident level.

Among other benefits, advances in electronic medication 
management systems may represent unique opportunities 
to efficiently implement analgesic indicators and reform 
analgesic optimization in residential aged care services. 
Given the complexity of pain, the AMDA emphasizes the 
importance of adopting an interprofessional approach to pain 
management [8]. Interventions involving enhanced roles for 
nurses and pharmacists within the interprofessional team 
can improve analgesic use and appropriateness in residential 
aged care services [41]. Following recommendations from 
the Royal Commission into Aged Care Quality and Safety, 
the Australian Government has committed AUS$345.7 mil-
lion (US$239.5 million) over 4 years for aged care provider 
organizations to employ embedded on-site pharmacists 
starting in 2023 [42, 43]. Analgesic reviews could be a key 
role undertaken by these pharmacists in partnership with 
the interprofessional team. Analgesic reviews may assist in 
reducing polypharmacy, because an increase in the use of 
analgesic medications has been identified as one of the top 
five factors contributing to the increasing prevalence of poly-
pharmacy in Australian residential aged care services [44]. 
Embedded on-site pharmacists may complement or replace 
the pre-existing model for residential medication manage-
ment reviews (RMMRs).

In total, only 1 in 13 residents were identified for review 
based on opioid-related indicators. Application of opioid-
related indicators provides a possible mechanism for aged 
care provider organizations to monitor safe and effective 
opioid use. Australian aged care provider organizations 
operate medication advisory committees (MACs) that 
oversee and monitor high-risk medication use [45]. It 

is possible that further residents may have been identi-
fied for review if other analgesic indicators were applied. 
Other potential indicators include the proportion of opioid 
users administered laxatives, the concurrent use of opioids 
with other CNS depressants, and the proportion of opioid 
users experiencing pain [46]. Although not a focus of this 
study, frequent pain assessment helps to address potential 
underprescribing of opioids associated with resident and 
prescriber reluctance, hence improving uncontrolled pain 
[47]. Chronic opioid use, defined as continuous opioid 
use for at least 90 days or for 120 non-consecutive days, 
has been identified as a potential future quality indicator 
for addition to Australia’s National Aged Care Mandatory 
Quality Indicator Programme [48, 49]. Further research 
is needed to explore the predictive validity of analgesic 
indicators at identifying residents most susceptible to 
analgesic-related ADEs.

4.2  Strengths and Limitations

We analysed data for a well-characterized sample of resi-
dents. The AMDA Pain Management Guideline recom-
mends an analgesic review for residents receiving opioids 
without a clearly documented clinical rationale (i.e., indi-
cator 2) [8]. However, not all potentially painful condi-
tions should be managed with opioids. For example, we 
included arthritis as a potentially painful condition, yet 
the Royal Australian College of General Practitioners 
(RACGP) do not recommend opioids for managing osteo-
arthritis [50]. Additionally, some conditions may cause 
pain and were not considered as one of the prespecified 
potentially painful conditions (e.g., people living with 
diabetes). Nursing progress notes were not accessed for 
this study but may have contained information related to 
each resident’s current pain status and pain management 
strategy. Although comprehensive pain assessments were 
undertaken by trained study nurses using a scale for which 
inter-rater reliability has been demonstrated, we did not 
compute inter-rater reliability of pain assessments under-
taken by the nurses in our study. The prevalence of pain 
and pain intensity can vary according to the pain assess-
ment method used [40]. Future studies may analyse both 
self-reported and observed pain scores [6]. It was not pos-
sible to determine whether pain management practices 
have changed following publication of the guideline or 
with increased awareness regarding acetaminophen dose, 
as the data were collected 2 years prior to publication of 
the AMDA Pain Management Guideline. The study was 
conducted in partnership with a single aged care provider 
organization in South Australia, meaning the generaliz-
ability to the wider aged care population is unknown.
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5  Conclusions

Up to one in three residents may benefit from a review of 
their analgesic regimen, including 1 in 13 who may benefit 
from a specific review of their opioid regimen. Analgesic 
indicators represent a new approach to target analgesic 
stewardship interventions in residential aged care services. 
Analgesic indicators may also assist aged care provider 
organizations to monitor safe and effective opioid use.
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