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Abstract

Background Opioid use is common among adults 65 years and older, while long-term use of opioids remains con-
troversial and poses risks of drug dependence and other adverse events. The acute disease caused by the SARS-CoV-2
(COVID-19) pandemic has created new challenges and barriers to healthcare access, particularly for long-term care
residents. Australia had a relatively low incidence and deaths due to COVID-19 during the first year of the pandemic
compared to most OECD countries. In this context, we examined opioid prescribing rates and their dosage in residen-
tial aged care facilities (RACFs) before (2019) and during the COVID-19 pandemic (2020) from March to December in
Australia.

Methods We conducted a retrospective cohort using general practice electronic health records. This includes 17,304
RACF residents aged 65 years and over from 361 general practices in New South Wales and Victoria. Number of opioid
prescriptions and percentage of opioids over 50 mg/day of oral morphine equivalent (OME) were described. Multi-
variate generalized estimating equations were applied to estimate odds ratios [aORs (95% confidence intervals)] for 1)
opioids prescribed per consultation and 2) prescription opioids over 50 mg/day OME.

Results In 2020 among 11,154 residents, 22.8% of 90,897 total prescriptions were opioids, and of the opioids, 11.3%
were over 50 mg/day OME. In 2019 among 10,506 residents, 18.8% of 71,829 total prescriptions were opioids, of which
10.3% were over 50 mg/day OME. Year [2020 vs. 2019: aOR (95% CI):1.50 (1.44, 1.56); 1.29 (1.15, 1.46)] and regionality
[rural/regional vs. metropolitan: 1.37 (1.26, 1.49); 1.40 (1.14, 1.71)] were associated with higher odds of prescription
opioids and OME > 50 mg/day, respectively. Similar results were found when limited to the same residents (n=7,340)
recorded in both years.

Conclusions Higher prescription rates of opioids were observed during the COVID-19 pandemic in 2020 than in
2019 in Australian RACFs. The higher odds of prescription opioids and higher dosing in rural/regional than metropoli-
tan areas indicate a widening of the gap in the quality of pain management during the pandemic. Our findings con-
tribute to the limited data that indicate increased opioid prescriptions in long-term care facilities, likely to continue
while COVID-19 pandemic restrictions remain.

*Correspondence:

Zhaoli Dai

zhaoli.daikeller@flinders.edu.au

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-023-03821-5&domain=pdf

Dai et al. BMC Geriatrics (2023) 23:111

Page 2 of 9

[ Keywords Opioids, Aged care, Nursing homes, Pain management, General practice, Primary care, COVID-19

Introduction

Chronic pain is a common condition in older adults,
with up to 80% of long-term care residents experienc-
ing this condition [1]. In 2020, the Australian Institute
of Health and Welfare reported that opioids were dis-
pensed to treat chronic pain in 40% of adults 45 years
and older, making them the most common analgesics
used to manage pain [2]. Opioid use is also common
in residential aged care facilities (RACFs) in Australia,
with about half of the general practice consultations
involving discussion on pain management [3-5]. Con-
sistent with this, the global data have suggested that the
prevalence of opioid use ranges from 22.4% to 51.7%
in adults 65 years and older in a systematic review
[6]. However, despite its prevalence in older adults,
long-term use of opioids for chronic non-cancer pain
remains controversial and poses risks of drug depend-
ence, falls, hospitalization, and mortality in this popu-
lation [7]. Hence, appropriate prescribing and use of
opioids requires regular monitoring.

The acute disease caused by the SARS-CoV-2 (COVID-
19) pandemic has created new challenges and barriers to
healthcare access, particularly for residents in long-term
care facilities. Before the pandemic, about half of the gen-
eral practice consultations involved discussion on pain
management [3—-5]. Due to the multiple lockdowns and
a prolonged period of isolation during the pandemic,
general practitioners’ (GPs) in-person visits to residen-
tial aged care facilities (RACFs) decreased, particularly
around the second wave in Victoria [8]. This may trigger
a higher incidence of chronic pain symptoms in residents
in RACFs, because of increased anxiety, psychosocial
stress, depression, and loneliness [9], with fewer routine
physician or family visits, potentially leading to a higher
demand for pain medications.

While prescribed opioids are likely different dur-
ing the pandemic due to increased reported pain, the
global pharmaceutical sales data has suggested a down-
ward trend in opioid use between 2015 and 2019 in
Australia [10] and decreased prescribed opioids over 20
oral morphine milligram equivalent (OME) from 2015
to 2018 in Queensland [11]. On the other hand, gen-
eral practitioner (GP) in-person visits to RACFs also
decreased during the pandemic, with an increase in tel-
ehealth service utilization [12], particularly around the
second wave (June to October 2020) in Victoria. Con-
sidering all of these changes during the pandemic, there
is limited data on prescribed opioids in long-term care
settings in the Asia—Pacific region.

Optimal pain management is a vital metric for the
quality of care in RACFs [13]. This requires understand-
ing how opioids are prescribed under different circum-
stances. Hence, this study compared opioid prescriptions
before and during the pandemic between 2019 and 2020
in RACFs and examined how sociodemographic charac-
teristics and general practice care delivery modes affected
prescribed opioids.

Methods

Data source

We used extracted data from general practice electronic
health records stored in a secure digital health platform,
Population Level Analysis & Reporting (POLAR), to col-
late and identify aged care residents. The POLAR dataset
at the time of this study draws from 840 general practices
in Victoria (#=502) and New South Wales (n=338),
the two most populous states in Australia [14]. This data
source captures de-identified patient records and general
practice consultations, medication prescriptions, and
pathology testing and has been used by researchers to
generate evidence on population health [15-17].

The current study extracted data from persons residing
in RACEFs, involving 361 practices (139 for New South
Wales and 222 for Victoria). We reported this study
according to the items listed on the Reporting of stud-
ies Conducted using Observational Routinely Collected
Data for observational studies using routinely collected
health data [18].

Study sample

We applied the following criteria to identify aged care
residents, including 1) Medicare Benefits Schedule
(MBS) billing items claimed specifically by GPs in resi-
dential aged care facilities (Supplementary Table 1); 2)
persons aged 65 years or over, a general requirement for
age-eligible in residential aged care facilities; and 3) per-
sons who had received general practice services three
or more times in the past two years, defined as active
patients [19]. After merging with the medications data,
17,304 persons were identified for 2019-2020.

Demographic characteristics

Age group (65-69 years, 70-74 years, 75-79 years,
80—-84 years, and 85 years and above), sex (male, female),
regionality (metropolitan, rural/regional areas), and
state (New South Wales, Victoria) were included in the
analysis. The reason to include state was that New South
Wales (April — May 2020) and Victoria (June — October
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2020) had differing COVID-19 outbreaks in 2020. In
addition, socioeconomic status (SES) was adjusted as a
confounder based on the postcode of an aged care facility
but not their residential household.

General practice standard consultations

Besides the MBS items mentioned above for face-to-face
consultations, telehealth MBS items were included (Sup-
plementary Table 1) to calculate the total counts of GP
consultations and the proportion of telehealth consults.

Opioid prescribing patterns

Prescribing patterns for all medications and opioid anal-
gesics were charted for 2019 and 2020, presented as mean
scripts per 100 persons per month. The distribution of
opioids based on the Anatomical Therapeutic Chemical
Classification System NO2A classification was also com-
pared (buprenorphine, oxycodone, morphine, fentanyl,
tramadol, codeine, and hydromorphone).

Opioid prescribing status in regression analysis

Two binary outcomes were generated to assess: i)
whether opioids were prescribed (Yes or No) to a resi-
dent during any consultation, and ii) whether daily
doses of prescribed opioids exceeded 50 mg/day OME,
using methods published in the Australian Medica-
tion Handbook [20]. To extract prescribed opioids from
the electronic health records, we used the Anatomical
Therapeutic Chemical (ATC) code for opioids, defined
in POLAR, for each drug classification. Based on the
generic name of a medication collected in POLAR, we
further used the ATC Classification System NO2A (opi-
oids) classification to define opioid types as buprenor-
phine, oxycodone, morphine, fentanyl, tramadol, codeine,
and hydromorphone. To calculate OME for each opioid
type, we multiplied milligrams of the total opioids intake
per day using the medication details collected in POLAR,
including dose, strength, and frequency, with the respec-
tive OME conversion factor. In sensitivity analyses, where
data were missing on dose or frequency, we imputed
OME for controlled-release opioids as these medications
have standard dosing intervals. This resulted in imputing
22% (1,213/5,486) of the prescription opioids with miss-
ing doses or frequency.

Statistical analysis

Descriptive statistics for both overall medications and
prescribed opioid analgesics included the total, per-
centage increase, and mean rate (per 100 residents per
month) with 95% confidence intervals calculated. In
addition, differences in the mean rate were compared
between the two years using an ANCOVA test, after
adjusting for demographic factors.
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We used univariate and multivariate generalized esti-
mating equations (GEE) to estimate independent odds
ratios (ORs) and 95% Cls for opioid prescribing status
(yes/no) and for prescribed opioids>50 mg/day OME.
The multivariate models included year (2019, 2020),
month (March to December), age group (65-69 y, 70-74
Y, 75-79 vy, 80-84 y, and 85 y+), sex (female, male),
regionality (metropolitan and regional areas), SES, and
State (New South Wales, NSW; Victoria). A robust sand-
wich estimator was applied to cluster standard errors for
repeated measures within the residents and between the
residents nested in the general practices.

We performed a sensitivity analysis restricting the sam-
ple to residents included in both 2019 and 2020. This was
critical as it ensured that our results were not affected by
any significant changes in the distribution of comorbidi-
ties, such as cancer, within the complete sample. Consist-
ency in the results with the primary analysis using the
complete cohort would indicate that any variability of
opioid prescribing between years was not due to possible
differences in the prevalence of comorbidities between
the two periods. In further sensitivity analysis, we also
included interactions to assess any differences in the
demographic characteristics modified by year or State.

All analyses were conducted using Stata 16 MP (Stata-
Corp, TX., USA). Statistical significance was set using
two-sided alpha at 0.05.

Results

Sample selection

We included 17,304 eligible individuals in our analysis.
Between March and December, there were 71,829 pre-
scriptions on any medication and 13,537 prescriptions on
opioids (18.8%, 13,537/71,829) among 10,506 residents
in 2019 and 90,897 prescriptions on any medication
and 20,730 opioid prescriptions (22.8%, 20,730/90,897)
among 11,154 residents in 2020. Figure 1 describes the
process for the sample selection.

Characteristics of included participants

The demographic characteristics of the residents are
described in Table 1. The majority of the residents aged
85 years and above (>60%) were female (>67%), resided
in metropolitan areas (80%), and were residents of Victo-
ria (74%). From March to December 2020, 17.6% of con-
sultations were conducted by telephone and less than 2%
by video.

Overall medications prescribing

Table 2 describes the number of prescriptions and the dif-
ferences by year from March to December. We observed
a 26.5% increase in the total number of prescriptions in
2020. Within this increase, opioids accounted for 22.8%
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RACF residents

Residents with
189,953 scripts
in 2019-2020

(n=17,304)
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as active
patients
(n=22,797) Excluded residents
with no “current”
status of medications
e (n=5,493)

Residents during
Mar-Dec 2019

(n=10,506)

Residents during
Mar-Dec 2020

(n=11,154)

71,829 scripts on

all medications opioids

13,537 scripts on

90,897 scripts on
all medications

20,730 scripts on
opioids

Fig. 1 Selection of eligible study participants in the study

Table 1 Characteristics of aged care residents and general
practice consultations from March to December in 2019 and
2020

2019 2020
n=10,506 n=11,154

Age group

65—69y, n (%) 325@3.1) 390 (3.5)

70—74y, n (%) 662 (6.3) 719 (6.5)

75—79y, n (%) 996 (9.5) 1129 (10.1)

80—384y, n (%) 1741 (16.6) 1917 (17.2)

85+y,n (%) 6782 (64.5) 6999 (62.8)
Sex

Male, n (%) 3357(32.0) 3663 (32.8)

Female, n (%) 7149 (68.0) 7491 (67.2)
Socioeconomic status

High, n (%) 5776 (55.0) 6031 (54.1)

Middle, n (%) 3163 (30.1) 3467 (31.1)

Low, n (%) 1567 (14.9) 1656 (14.9)
State

NSW, n (%) 2741 (26.1) 2763 (24.8)

VIC, n (%) 7765 (73.9) 8391 (75.2)
Regionality

Metropolitan, n (%) 8451 (80.4) 8884 (79.6)

Regional, n (%) 2055 (19.6) 2270 (204)
Proportion of GP consultations

Face-to-face consultations (%) 100 810

Phone consultations (%) 0 176

Video consultations (%) 0 14

of all medications in 2020 and 18.8% in 2019. In addi-
tion, the mean (95% CI) for the number of medication
prescriptions per 100 persons per month was higher in
2020 than in 2019 [258 (255, 260) versus 233 (231, 236),
respectively, p<0.0001]. By contrast, the overall number
of prescription opioids increased by 53.1% in 2020 com-
pared to 2019 (20,730 versus 13,537, respectively). Simi-
larly, the mean opioid prescriptions/100 persons/month
were higher in 2020 than in 2019 [191 (189, 194) versus
182 (180, 185), respectively, p <0.0001]. The results were
similar (52.9% increase in total opioids) when restricted
to the same residents (n ="7,340) appearing in both 2020
and 2019 (15,578 versus 10,190 total opioid prescriptions,
respectively; p<0.0001) and prescriptions/100 persons/
month [198 (195, 201) versus 188 (185, 191), respectively;
p<0.001].

Opioid prescribing

The types of opioids prescribed were comparable
between 2019 and 2020, with buprenorphine (37.7% and
37.2%, respectively) and oxycodone (41.8% and 42.1%,
respectively) being the primary opioids prescribed. Mor-
phine, fentanyl, tramadol, and hydromorphone were
similar between 2020 and 2019. Opioids over 50 mg/
day OME accounted for 10.3% of prescription opioids in
2019 and 11.3% in 2020, with no difference being found
for the mean rate of opioids over 50 mg/day OME per
100 persons per month between the years (Table 2).
Furthermore, results were similar before and after the
imputation or when restricted to the same residents with
records in both years (n=7,340).
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Table 2 Comparison of the number of prescriptions between 2019 and 2020 from March to December

Type of medication Number of scripts per

% Increase

Scripts per 100 persons per month p-value* for the

year (mean, 95% Cl) mean difference
2019 2020 2019 2020
Whole study sample (n=10,506 person in 2019; n= 11,154 persons in 2020)
Any type 71,829 90,897 26.5 233(231,236) 258 (255, 260) p<0.0001
Opioids 13,537 20,730 53.1 182 (180, 185) 191 (189, 194) p<0.0001
Opioids over 50 mg/day OME 1,399 2,346 67.7 174 (167,182) 179 (173, 185) p=0.35
Sub-group of residents in both years (n=7,340)
Any type 53,870 61,984 15.1 226 (224, 229) 243 (240, 245) p<0.0001
Opioids 10,190 15,578 529 188(185,191) 198 (195, 201) p<0.0001
Opioids over 50 mg/day OME 1,071 1,478 38.0 185(177,193) 191 (183, 199) p=0.29

Statistical difference between the groups was calculated based on ANCOVA, after adjusting for Month (March to December), age group (65-69y, 70-74y, 75-79Yy,
80-84y, and 85y +), sex (female, male), SES (low, middle, high), regionality (metropolitan and regional areas), and state (New South Wales, NSW; Victoria)

Demographic characteristics in association with opioid
prescribing

Comparing 2020 with 2019, residents had 50% higher
odds of receiving a prescription for opioids (aOR: 1.50;
95% Cl:1.44-1.56) and 29% higher odds of being pre-
scribed opioids above 50 mg/day OME (aOR: 1.29; 95%
CI: 1.15-1.46; p<0.001). Additionally, residents in rural/
regional areas had 37% higher odds of receiving opioid
prescriptions (aOR: 1.37; 95% CI: 1.26-1.49) and 40%
higher odds of receiving prescribed 50 mg/day OME
(aOR: 1.40; 95% CI: 1.14—1.71) compared to those living
in metropolitan areas. Other predictors for prescribed
opioids included age group, sex, and State (Table 3).

Consultation mode in association with opioid prescribing
Residents who had face-to-face consultations were more
likely to be prescribed opioids than those who did not
have face-to-face consultations (aOR: 1.11; 95% CI: 1.03
-1.20) (Table 4). Similarly, residents that had both face-
to-face and telehealth consultations were more likely to
be prescribed opioids than those who had telehealth con-
sultations only from March to December 2020 (adjusted
OR: 1.17; 95% CI: 1.01—1.17) (Table 4). There were no
associations between the type of consultation and pre-
scribed opioids over 50 mg/day OME (Table 4).

Sensitivity analysis

When limited to the same residents who had medication
records in both 2019 and 2020, our regression analysis
showed similar results as the overall analysis (Supple-
mentary Table 2). Additionally, when stratified by year
there was higher odds of prescribing opioids in rural/
regional areas than in metropolitan areas in 2020 (aOR:
1.57; 95% CI:1.42—1.74) compared to 2019 (aOR: 1.24;
95% CI: 1.10—1.40) (Supplementary Table 3). Also, both
states (NSW: aOR: 1.60; 95% CI: 1.49—1.71; Victoria:
aOR: 1.45; 95% CI:1.38—1.53) showed higher odds of

prescribed opioids in 2020 than in 2019 (Supplementary
Table 4). Additionally, residents in rural/regional were
more likely to receive opioid prescriptions in New South
Wales (aOR: 2.36; 95% CI: 1.99—2.79) but not in Victo-
ria (Supplemental Table 4). Finally, while there were no
significant interactions between either year, or State and
the demographic characteristics for opioid doses over
50 mg/day OME, residents in rural/regional areas had
higher odds of these high doses of opioids than those in
metropolitan areas [aOR (95% CI) for 2019: 1.36 (1.02—
1.81); for 2020: 1.43 (1.13-1.64); for Victoria including
2019-2020: 1.30 (1.10 — 1.54); and for NSW including
2019-2020: 1.33 (1.05-1.67)].

Discussion

In this retrospective cohort study of RACF residents in
Australia, the absolute number of prescribed opioids
increased by more than 50% during the COVID-19
pandemic in 2020 compared with the same period in
2019, and the odds of being prescribed an opioid anal-
gesic increased by 50%. In addition, we found higher
odds of being prescribed opioids above 50 mg/day
OME in 2020 than in 2019, although these prescrip-
tions per 100 persons per week were similar between
2019 and 2020. Our results also suggest that residents
living in rural/regional aged care facilities were more
likely to receive opioid prescriptions than those in
metropolitan areas, with this association being more
apparent in 2020 than in 2019.

Our results suggest that the COVID-19 pandemic is
associated with a significant increase in prescribed opi-
oids, evident in both the complete cohort in 2019-2020
(191 versus 182 opioid prescriptions per 100 persons per
month) and among the sub-cohort of residents in both
years (198 versus 188 opioid prescriptions per 100 per-
sons per month). Consistent with our findings, a Cana-
dian study also found a significant increase in prescribed
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Table 3 Odds ratios (95% confidence intervals) for the association between demographic characteristics and opioid prescribing
status in 2019-2020, March to December

Characteristics Prescribed Model 1€ Model 2 ¢ Characteristics Opioid Model 1€ Model 2 ¢
any opioids? doses (OME
>50 mg/day)®
(%) (%)

Year Year
2019 21.8 Ref Ref 2019 133 Ref Ref
2020 27.0 146 (1.40,1.52) 150(1.44,1.56) 2020 14.3 1.26(1.13,1.39)  1.29(1.15,1.46)
Age group (years) Age group (years)
65—69 216 Ref Ref 65—69 213 Ref Ref
70—74 227 1.10(0.88,136) 1.14(0.92,142) 70—74 26.2 1.09 (0.68,1.72)  1.05(0.66, 1.66)
75—79 24.0 1.15(0.94,141) 120(098,147) 75—79 217 01(0.65,1.58) 094 (0.61,145)
80—84 229 1.06 (0.88,1.28) 1.10(0.90,1.33) 80—84 16.7 0.75(049,1.16)  0.73(0.48,1.12)
85+ 255 1.17(0.98,140) 120(1.00,144) 85+ 10.7 0.52(035,0.77)  0.51(0.34,0.76)
Sex Sex
Female 264 Ref Ref Female 135 Ref Ref
Male 20.7 0.82(0.77,0.88)  0.81(0.76,0.87) Male 15.0 1.10(0.93,1.31)  1.01(0.84,1.21)
Regionality Regionality
Metropolitan 238 Ref Ref Metropolitan 130 Ref Ref
Regional 259 1.17(1.09,1.26) 137 (1.26, 1.49) Regional 16.6 148(1.24,1.77)  140(1.14,1.71)
State

NSW 348 Ref Ref NSW 13.8 Ref Ref

Victoria 215 0.51(047,054) 048(045,052)  Victoria 14.0 1.38(1.15,1.66)  1.31(1.08, 1.60)

@ Analysis was based on 74,104 records, including residents with any medication records per month

b Analysis was based on 16,984 records, including residents with any opioid medication records per month

“Model 1, a univariate model without adjusting for any other covariates

9 Model 2, a multivariate model including Year (2019, 2020), Month (March to December), age group (65-69y, 70-74 y, 75-79y, 80-84 y, and 85 y +), sex (female,
male), SES (low, middle, high), regionality (metropolitan and regional areas), state (New South Wales, NSW; Victoria)

opioids between the observed and projected use in the
last week of September 2020 in nursing home residents
during the COVID-19 pandemic [21]. Another study in
the UK also found a higher proportion of patients being
prescribed opioids during the COVID-19 pandemic

than in the same period before the pandemic. In con-
trast, the use of strong opioids was similar before and
during the COVID-19 pandemic [22]. This is similar to
what we found in this study. Taken together, these data
suggest that opioid prescriptions were greater during the

Table 4 Odds ratios (95% confidence intervals) for the association between general practice consultation modes and opioid

prescribing status in 2020, March to December

Consultation modes Prescribed Odds ratio Odds ratio Consultation modes Opioid Odds ratio Odds ratio
any opioids®  (95% CI)° (95% C1)? doses (95% Cl)° (95% CI)¢
over 50
mg/day
OME®
% %
Telehealth consultations only 236 Ref Ref Telehealth consultationsonly 186 Ref Ref
Face-to-face consultations only 28.1 1.14(1.06,1.23) 1.11(1.03,1.20) Face-to-face consultations only 13.3 1.06 (0.88,1.28) 1.06 (0.88, 1.30)
Face-to-face and telehealth 282 1.16(1.08,1.26) 1.17(1.01,1.17)  Face-to-face and telehealth 16.4 1.03(0.85,1.24) 1.02(0.85,1.22)

consultations

consultations

2 Analysis was based on 31,645 records for residents with any medication records

b Analysis was based on 8279 records for residents with any opioid medication records

©Model 1, a univariate model without adjusting for any covariates

4 Model 2, a multivariate model after adjusting for Month (March to December), age group (65-69 y, 70-74 y, 75-79 'y, 80-84 y, and 85 y +), sex (female, male), SES
(low, middle, high), regionality (metropolitan and regional areas), state (New South Wales, NSW; Victoria), and RMMR (an MBS item billed for medication review in

residential aged care facilities
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COVID-19 pandemic in 2020 than prior to the pandemic
found in studies across different countries.

Such increased opioid prescribing patterns during the
pandemic may be attributable to several factors. During
the first year of the pandemic, residents may have expe-
rienced pain exacerbation due to the multiple lockdowns
and isolations, leading to decreased access to exercise
classes, less frequent visits by allied health professionals,
and limited implementation of pain management pro-
grams [9]. In addition, the pandemic may also affect over-
all medication stock and supply, resulting in fluctuations
in prescribing patterns of different medicines. In addition
to the circumstances due to the pandemic, the Australian
Therapeutic Goods Administration implemented several
restrictions on opioid prescribing in 2020, focusing on
the safety and necessary use of opioid analgesics, includ-
ing reduced pack sizes and unnecessary prescription of
potent opioids such as fentanyl. This policy could have
also affected opioid prescribing patterns, with our data
underestimating the actual increases.

Our findings from multiple analyses on the higher odds
of opioid prescribing amongst rural/regional RACFs than
in metropolitan areas raise several concerns. Along with
the data reported in the 2018 Australian national report
on the higher frequency of opioids (1.4 fold) and higher
OMEs (1.7 fold) dispensed in the inner regional than
metropolitan areas [23], our study highlights a potentially
widened gap in health disparities in these regions dur-
ing the pandemic, where there were likely higher disease
burdens of chronic pain, musculoskeletal disorders, and
mental health disorders [24], limited healthcare resources
(e.g., a lack of GPs and allied health professionals) and
fewer opportunities of specialist referrals for pain man-
agement [25]. These discrepancies are presumably ampli-
fied during the pandemic.

Another unique finding in this study is that it incorpo-
rated the role of telehealth in opioid prescription. Our
findings suggest that GPs were more likely to prescribe
opioids following a face-to-face consultation. This is in
line with a previous review by Mikelyte and colleagues,
who found that prescribers’ frequent visits to patients
were linked to safer opioid prescribing decisions for older
adults [25]. Over 90% of the telehealth consultations were
phone consults in this study, limiting our ability to assess
how video (virtual) care played a role in opioid prescrip-
tion. Therefore, future studies should examine the utiliza-
tion of video consultations in pain management, especially
in areas where resources and experienced GPs are limited.

Strength and limitations

This study comprehensively reports opioid prescribing
in residential aged care facilities during the first year of
the COVID-19 pandemic in Australia. Major strengths
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include utilizing population-based linked health records
in general practice and then applying stringent criteria to
identify aged care residents, which provided a sufficiently
large sample size to assess differences in opioid prescrip-
tions before and during the first year of the COVID-19
pandemic. In addition, although many restrictions have
been lifted in the communities since 2022, protective
measures remain similar, with high levels of infectious
disease control measures still existing in long-term care
facilities for residents, care workers, physicians, and visi-
tors. Hence, our findings on prescribed opioids in aged
care facilities during the first year of the pandemic are
clinically meaningful and relevant as people today are
still living in the COVID-19 pandemic in many countries.

A major limitation of the study was the inability to
assess residents’ health status and diagnosis due to a
lack of access to linkage to hospitals and ascertain clini-
cal diagnoses such as cancer and other acute conditions
that require opioid use. Although opioid adherence was
not measured in the current analysis, we can reasonably
assume that opioid use among these RACF residents dur-
ing 2019-2020 is consistent, as evidenced by our sensi-
tivity analysis among the subgroup of residents assessed
in 2019-2020, which provides similar results to that for
the whole cohort. This suggests that it is unlikely that
changes in the prevalence of the underlying distribution
of comorbidities or cancer between the two periods were
a contributing factor.

Given the large sample size, it is likely that the overall
demographics for the two periods were stable. Therefore,
any abrupt change in physical conditions contributing to
the increased demand for prescribed opioids is unlikely. In
addition, while our study did not include opioids prescribed
outside general practice, GPs are often the primary pre-
scribers of opioids in aged care facilities. Finally, the gen-
eralisability of the results may be limited to countries with
similar healthcare systems and COVID-19 restrictions.

Conclusion and implications

During the first year of the COVID-19 pandemic in
2020, we found higher opioid prescription rates but not
higher dosing of opioids over 50 mg/day OME in Austral-
ian residential aged care facilities. Notably, the indepen-
dently increased odds of opioid prescriptions as well as
higher opioid dosing in rural/regional facilities, indicate
a potentially increased widening of the gap in the quality
of pain management in underserved communities, where
limited care access and health disparities may have been
amplified during the pandemic. Finally, our findings con-
tribute to the limited data that indicate increased opioid
prescriptions in long-term care facilities during the pan-
demic, which is likely to continue while the COVID-19
pandemic protective measures remain.



Dai et al. BMC Geriatrics (2023) 23:111

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512877-023-03821-5.

Additional file 1: Supplementary Table 1. General practice standard
consultation - Medicare Benefits Schedule (MBS) billing items. Supple-
mentary Table 2. Association between demographic characteristics and
opioid prescribing status from March to December 2019 - 2020 among
the same residents (n=7,340) recorded in both years. Supplementary
Table 3. Stratified analyses for the association between demographic
characteristics and opioid prescribing status between 2019 and 2020,
March to December. Supplementary Table 4. Stratified analyses for the
association between demographic characteristics and opioid prescribing
status between the state of New South Wales (NSW) and Victoria from
March to December, 2019-2020.

Acknowledgment
The authors thank colleagues who supported and commented on this manu-
script at AlHI, Macquarie University.

Authors’ contributions

Study concept and design: ZD, MR; Acquisition of data: ZD, GS, CP, AG; Analysis
of data: ZD, GS; Interpretation of data: all authors; Drafting of the manuscript:
ZD, RW; Critical revision of the manuscript for important intellectual content:
all authors.The author(s) read and approved the final manuscript.

Funding

This project was funded by the Digital Health Cooperative Research Centre
(DHCRC-0118). MZR is supported by a National Health and Medical Research
Council Early Career Fellowship (APP1143941). The funders of the study had
no role in study design, data collection, data analysis, data interpretation, writ-
ing of the report, or the decision to submit for publication.

Availability of data and materials

The data supporting this study’s findings are available from the data custo-
dian, Outcome Health. However, restrictions apply to the availability of these
data, which were used under license for the current study and are not publicly
available. Data are, however, available from the authors upon reasonable
request (Email to Zhaoli Dai, zhaoli.daikeller@flinders.edu.au) and with the
permission of Outcome Health.

Declarations

Ethics and consent to participate

Ethics to collect and use this de-identified, routinely collected data in general
practice for research was obtained by the data custodian, Outcome Health,
granted by the Royal Australian College of General Practitioners (RACGP) eth-
ics committee (17-008). Therefore, informed consent was waived by the Royal
Australian College of General Practitioners (RACGP) ethics committee (17-008).
Furthermore, this study was reviewed and approved by the Macquarie Univer-
sity Human Research Ethics Committee (52020675617176).

All methods in this study were carried out in accordance with the Declaration
of Helsinki.

Consent for publication
Not applicable.

Competing interests
All authors declared no conflict of interest.

Author details

! Centre for Health Systems and Safety Research, Australian Institute of Health
Innovation, Faculty of Medicine, Health and Human Sciences, Macquarie
University, Sydney, NSW 2109, Australia. ’Health Sciences Building, College
of Medicine and Public, Health Flinders University, Sturt Road, Bedford Park,
Adelaide, SA 5042, Australia. >Eastern Melbourne Primary Health Network,
Victoria, Australia.

Page 8 of 9

Received: 3 September 2022 Accepted: 14 February 2023
Published online: 24 February 2023

References

1. Pain Australia: National strategic action plan for pain management:
evidence base companion document. 2019;25:1-25. https://www.paina
ustralia.org.au/static/uploads/files/evidence-base-companion-docum
ent-action-plan-06-06-2019-wfvafzuuposr.pdf. Accessed 10 Jan 2022.

2. Australian Institute of Health and Welfare: Chronic Pain in Australia. Can-
berra: AIHW; 2020. p. 1-16. https://www.aihw.gov.au/getmedia/10434
b6f-2147-46ab-b654-a90f05592d35/aihw-phe-267.pdfaspx?inline=true.
Accessed 10 Jan 2022.

3. Tai-Seale M, Bolin J, Bao X, Street R. Management of chronic pain among
older patients: inside primary care in the US. Eur J Pain. 2011;15(10):1087.
€1081-1088.

4. Reed R. Models of general practitioner services in residential aged care
facilities. Aust Fam Physician. 2015;44:176-9.

5. Holliday S, Hayes C, Jones L, Gordon J, Harris N, Nicholas M. Prescribing
wellness: comprehensive pain management outside specialist services.
Aust Prescr. 2018:41(3):86-91.

6. Sluggett JK, Harrison SL, Ritchie LA, Clough AJ, Rigby D, Caughey GE, Tan
ECK. High-Risk Medication Use in Older Residents of Long-Term Care
Facilities: Prevalence, Harms, and Strategies to Mitigate Risks and Enhance
Use. Sr Care Pharm. 2020;35(10):419-33.

7. Rosenblum A, Marsch LA, Joseph H, Portenoy RK. Opioids and the treat-
ment of chronic pain: controversies, current status, and future directions.
Exp Clin Psychopharmacol. 2008;16(5):405-16.

8. DaiZ, Saffi Franco G, Datta S, McGuire P, Li J, Georgiou A. The impact of
the COVID-19 pandemic on general practice consultations in residential
aged care facilities. In: COVID-19 General Practice Snapshot, (4). 2021. p.
1-5. https://doi.org/10.25949/71JM-QG60. Accessed 10 Jan 2022.

9. Fallon N, Brown C, Twiddy H, Brian E, Frank B, Nurmikko T, Stancak A. Adverse
effects of COVID-19-related lockdown on pain, physical activity and psycho-
logical well-being in people with chronic pain. Br J Pain. 2020;15(3):357-68.

10. Ju C, Wei L, Man KKC, Wang Z, Ma TT, Chan AYL, Brauer R, Chui CSL, Chan
EW, Jani YH, et al. Global, regional, and national trends in opioid analgesic
consumption from 2015 to 2019: a longitudinal study. Lancet Public
Health. 2022,7(4).e335-46.

11. Adewumi AD, Maravilla JC, Alati R, Hollingworth SA, Hu X, Loveday B,
Connor J. Opioid medication prescribing in Queensland, 1997-2018: a
population study. Med J Aust. 2021. https://onlinelibrary.wiley.com/doi/
epdf/10.5694/mja2.51115. Accessed 10 Jan 2022.

12. Hall Dykgraaf S, Desborough J, de Toca L, Davis S, Roberts L, Munindra-
dasa A, McMillan A, Kelly P, Kidd M."A decade’s worth of work in a matter
of days”: The journey to telehealth for the whole population in Australia.
Int J Med Informatics. 2021;151:104483.

13. The Royal Commission into Aged Care Quality and Safety: Final Report -
Summary and Recommendations. 2021;1:1-340. https://agedcare.royal
commission.gov.au/sites/default/files/2021-03/final/report/volume-1.pdf.
Accessed 10 Jan 2022.

14. Georgiou A, Li J, Pearce C, McLeod A, Wabe N, Hardie RA, Franco GS, Imai
C, Sezgin G, Thomas J, et al. COVID-19: protocol for observational studies
utilizing near real-time electronic Australian general practice data to pro-
mote effective care and best-practice policy-a design thinking approach.
Health Res Policy Syst. 2021;19(1):122.

15. Sezgin G, Monagle P, Loh TP, Ignjatovic V, Hog M, Pearce C, McLeod A,
Westbrook J, Li L, Georgiou A. Clinical thresholds for diagnosing iron
deficiency: comparison of functional assessment of serum ferritin to
population based centiles. Sci Rep. 2020;10(1):18233.

16. Yan J,Hawes L, Turner L, Mazza D, Pearce C, Buttery J. Antimicrobial prescrib-
ing for children in primary care. J Paediatr Child Health. 2019;55(1):54-8.

17. Turner LR, Pearce C, Borg M, McLeod A, Shearer M, Mazza D. Character-
istics of patients presenting to an after-hours clinic: results of a MAGNET
analysis. Aust J Prim Health. 2017;23(3):294-9.

18. Benchimol El, Smeeth L, Guttmann A, Harron K, Moher D, Petersen |,
Sorensen HT, von Elm E, Langan SM, Committee RW. The REporting of
studies Conducted using Observational Routinely-collected health Data
(RECORD) statement. PLoS Med. 2015;12(10):e1001885.


https://doi.org/10.1186/s12877-023-03821-5
https://doi.org/10.1186/s12877-023-03821-5
https://www.painaustralia.org.au/static/uploads/files/evidence-base-companion-document-action-plan-06-06-2019-wfvafzuuposr.pdf
https://www.painaustralia.org.au/static/uploads/files/evidence-base-companion-document-action-plan-06-06-2019-wfvafzuuposr.pdf
https://www.painaustralia.org.au/static/uploads/files/evidence-base-companion-document-action-plan-06-06-2019-wfvafzuuposr.pdf
https://www.aihw.gov.au/getmedia/10434b6f-2147-46ab-b654-a90f05592d35/aihw-phe-267.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/10434b6f-2147-46ab-b654-a90f05592d35/aihw-phe-267.pdf.aspx?inline=true
https://doi.org/10.25949/71JM-QG60
https://onlinelibrary.wiley.com/doi/epdf/10.5694/mja2.51115
https://onlinelibrary.wiley.com/doi/epdf/10.5694/mja2.51115
https://agedcare.royalcommission.gov.au/sites/default/files/2021-03/final/report/volume-1.pdf
https://agedcare.royalcommission.gov.au/sites/default/files/2021-03/final/report/volume-1.pdf

Dai et al. BMC Geriatrics

20.

21.

22.

23.

24.

25.

(2023) 23:111

Royal Australian College of General Practitioners: Standards for general
practices. 5th ed. East Melbourne, Vic: RACGP; 2020. https:.//www.racgp.
org.au/FSDEDEV/media/documents/Running%20a%20practice/Pract
ice%20standards/5th%20edition/Standards-for-general-practice-5th-editi
on.pdf. Accessed 10 Jan 2022.

Australian Medicines Handbook 2020 (online). Adelaide: Australian Medi-
cines Handbook Pty Ltd; 2020. Available from: https://amhonline.amh.
netau/.

Campitelli MA, Bronskill SE, Maclagan LC, Harris DA, Cotton CA, Tadrous
M, Gruneir A, Hogan DB, Maxwell CJ. Comparison of Medication Prescrib-
ing Before and After the COVID-19 Pandemic Among Nursing Home
Residents in Ontario, Canada. JAMA Netw Open. 2021;4(8):e2118441.
Farrow L, Gardner WT, Tang CC, Low R, Forget P, Ashcroft GP. Impact of
COVID-19 on opioid use in those awaiting hip and knee arthroplasty: a
retrospective cohort study. BMJ Qual Saf. 2021;0:1-6. https://doi.org/10.
1136/bmjgs-2021-013450.

Australian Institute of Health and Welfare 2018. Opioid harm in Australia
and comparisons between Australia and Canada. Cat. no. HSE 210. Can-
berra: AIHW.

Davis MA, Lin LA, Liu H, Sites BD. Prescription Opioid Use among Adults
with Mental Health Disorders in the United States. J Am Board Fam Med.
2017,30(4):407-17.

Mikelyte R, Abrahamson V, Hill E, Wilson PM. Factors influencing trends in
opioid prescribing for older people: a scoping review. Prim Health Care
Res Dev. 2020;21:e36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.racgp.org.au/FSDEDEV/media/documents/Running%20a%20practice/Practice%20standards/5th%20edition/Standards-for-general-practice-5th-edition.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/Running%20a%20practice/Practice%20standards/5th%20edition/Standards-for-general-practice-5th-edition.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/Running%20a%20practice/Practice%20standards/5th%20edition/Standards-for-general-practice-5th-edition.pdf
https://www.racgp.org.au/FSDEDEV/media/documents/Running%20a%20practice/Practice%20standards/5th%20edition/Standards-for-general-practice-5th-edition.pdf
https://amhonline.amh.net.au/
https://amhonline.amh.net.au/
https://doi.org/10.1136/bmjqs-2021-013450
https://doi.org/10.1136/bmjqs-2021-013450

	Opioid prescribing among aged care residents during the first year of the COVID-19 pandemic: an analysis using general practice health records in Australia
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Data source
	Study sample
	Demographic characteristics
	General practice standard consultations
	Opioid prescribing patterns
	Opioid prescribing status in regression analysis
	Statistical analysis

	Results
	Sample selection
	Characteristics of included participants
	Overall medications prescribing
	Opioid prescribing
	Demographic characteristics in association with opioid prescribing
	Consultation mode in association with opioid prescribing
	Sensitivity analysis

	Discussion
	Strength and limitations
	Conclusion and implications

	Acknowledgment
	References


