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Abstract

Background: Aboriginal and Torres Strait Islander people are ageing with high rates of

comorbidity, yet little is known about suboptimal prescribing in this population.

Aim: The prevalence of potentially suboptimal prescribing and associated risk factors

were investigated among older patients attending primary care through Aboriginal

Community Controlled Health Services (ACCHSs).

Methods: Medical records of 420 systematically selected patients aged ≥50 years

attending urban, rural and remote health services were audited. Polypharmacy (≥ 5

prescribed medications), potentially inappropriate medications (PIMs) as per Beers

Criteria and anticholinergic burden (ACB) were estimated and associated risk factors

were explored with logistic regression.

Results: The prevalence of polypharmacy, PIMs and ACB score ≥3 was 43%, 18% and

12% respectively. In multivariable logistic regression analyses, polypharmacy was less likely

in rural (odds ratio (OR) = 0.43, 95% confidence interval (CI) = 0.24–0.77) compared to

urban patients, and more likely in those with heart disease (OR = 2.62, 95% CI = 1.62–

4.25), atrial fibrillation (OR = 4.25, 95% CI = 1.08–16.81), hypertension (OR = 2.14, 95%

CI = 1.34–3.44), diabetes (OR = 2.72, 95% CI = 1.69–4.39) or depression (OR = 1.91,

95% CI = 1.19–3.06). PIMs were more frequent in females (OR = 1.88, 95% CI = 1.03–

3.42) and less frequent in rural (OR = 0.41, 95% CI = 0.19–0.85) and remote (OR = 0.58,

95% CI = 0.29–1.18) patients. Factors associated with PIMs were kidney disease

(OR = 2.60, 95% CI = 1.37–4.92), urinary incontinence (OR = 3.00, 95% CI = 1.02–

8.83), depression (OR = 2.67, 95% CI = 1.50–4.77), heavy alcohol use (OR = 2.83, 95%

CI = 1.39–5.75) and subjective cognitive concerns (OR = 2.69, 95% CI = 1.31–5.52). High

ACB was less common in rural (OR = 0.10, 95% CI = 0.03–0.34) and remote (OR = 0.51,

95% CI = 0.25–1.04) patients and more common in those with kidney disease (OR = 3.07,

95% CI = 1.50–6.30) or depression (OR = 3.32, 95% CI = 1.70–6.47).

Conclusion: Associations between potentially suboptimal prescribing and depression

or cognitive concerns highlight the importance of considering medication review and

deprescribing for these patients.

Abbreviations: ACB, anticholinergic cognitive burden; ACCHS,
Aboriginal Community Controlled Health Service; ACE,
angiotensinogen-converting enzyme; CI, confidence interval; CNS,
central nervous system; COX, cyclooxygenase; IQR, interquartile
range; NS, not significant; NSAID, non-steroidal anti-inflammatory
drug; OR, odds ratio; PIM, potentially inappropriate medication
Conflict of interest: No conflicts of interest were identified in
funding and design of this study.

Introduction

Aboriginal and Torres Strait Islander people experience
disproportionately high rates of multimorbidity with
chronic diseases such as cardiovascular disease, chronic
kidney disease and dementia emerging at a younger age
than the general Australian population.1,2 Disparities in
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social determinants of health and the negative effects of
racism and intergenerational trauma stemming from col-
onisation are thought to contribute to many of these
inequitable health outcomes.3

To address this disparity, Aboriginal primary
healthcare services are delivered at more than 300 locally
operated Aboriginal Community Controlled Health Ser-
vices (ACCHSs) across the country. These services aim to
improve health outcomes by delivering culturally appro-
priate and holistic community and health services.4 A
key function of these organisations is to ensure safe and
appropriate medication use, as there are multiple chal-
lenges associated with maintaining safe prescribing in
Aboriginal primary care. These challenges include ubiq-
uitous issues such as suboptimal prescribing and poor
communication between care team members and
patients, in addition to specific cultural and patient-
related factors.5

Potentially suboptimal prescribing for older people
may involve polypharmacy (the concurrent use of ≥5
medications), the use of potentially inappropriate medi-
cations (PIMs) and underprescribing of indicated
medications.6 Polypharmacy is associated with falls,
functional disability, frailty and adverse outcomes for
older men and women.7,8 Polypharmacy affects over a
third of older people aged ≥70 years in the general
Australian population,9 and half of older community-
dwelling Aboriginal and Torres Strait Islander adults.10,11

PIMs are documented in approximately half the popula-
tion over 70 years and include high-risk medications
and/or concurrent medications that often lead to a pre-
scribing cascade.12–14 Medications commonly considered to
be PIMs include those with strong anticholinergic effects,
such as tricyclic antidepressants and incontinence medica-
tions, that are associated with cognitive decline and func-
tional impairment over time.15 The effects of less potent
anticholinergics are thought to be cumulative,16 and mea-
sures such as the anticholinergic cognitive burden (ACB)
scale estimate this burden. Important limitations of
standardised medication assessments in differentiating
between appropriate and inappropriate prescribing in
diverse clinical contexts are highlighted elsewhere.17

Suboptimal prescribing, including polypharmacy, and
ACB among Aboriginal and Torres Strait Islander peoples
were investigated in two recent studies.10,11 In remote
communities, one in five people were using PIMs,10

while approximately half in regional/urban communities
were taking anticholinergic medications.11 However,
these studies were undertaken in only two regions with
vast geographical separation, and the situation in other
areas of Australia is unknown. Further work is required
to clarify the prevalence of polypharmacy and sub-
optimal prescribing among Aboriginal and Torres Strait

Islander peoples with respect to cognitive impairment
and dementia risk.

This study aimed to define the prevalence of poly-
pharmacy, PIMs and ACB among Aboriginal and Torres
Strait Islander people aged ≥50 years attending ACCHSs
in urban, rural and remote areas in Victoria and Western
Australia. Associations between polypharmacy, PIMs,
ACB and health characteristics, including multimorbidity
and cognitive impairment, were assessed.

Methods

Study design

The Let’s CHAT (Community Health Approaches To)
Dementia in Aboriginal and Torres Strait Islander Com-
munities project involves the co-design and implementa-
tion of a culturally responsive best practice model of
dementia care in Aboriginal primary care.18 This study is
a nested cross-sectional study utilising Let’s CHAT
Dementia baseline and additional medication data col-
lected for a subset of ACCHSs (Fig. 1).

Baseline audits of electronic medical records at co-
researching ACCHSs were completed for eligible
patients. This captured information about patients’
dementia risk profile, assessments and investigations
relating to cognition (including whether the patients
themselves, their family members and/or practice staff
had raised concerns about their memory or thinking)
and new diagnoses of dementia and cognitive impair-
ment over 6 months from 1 September 2018 or 1 October
2018, until 28 February 2019 or 31 March 2019, depen-
dent on the ACCHS. Additional audits, conducted retro-
spectively by author MH, captured prescription
medications and comorbidities documented over the
same period. MH undertook this work as part of her
Doctor of Medicine/Master of Public Health studies.
Medication data were matched to baseline data using
patients’ unique identification codes. The Charlson
Comorbidity Index was generated for patients to
describe comorbidities in relation to life expectancy,
excluding a single criterion about HIV status because
that information was unavailable.19 All data were
deidentified and stored on a secure digital platform,
REDCap.

Three ACCHSs, two from urban and rural Victoria and
one from Western Australia (remote), were invited to
participate in medication audits based on geographical
setting, use of an electronic medical record (EMR) sys-
tem, capacity to have audits performed remotely during
COVID-19 public health restrictions and a strong rela-
tionship with the project. Records met eligibility criteria
if patients were active (≥3 visits within 2 years),
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documented as Aboriginal or Torres Strait Islander, aged
≥50 years and without terminal illness at baseline
(Fig. 1). We wanted to estimate the prevalence of poly-
pharmacy (our primary factor of interest) with a margin
of error of no more than 5%, with a 95% confidence
interval (CI). Based on an assumed prevalence of 53%
given previous work,10 this required a sample size of
382 people. The baseline dataset included around
150 patients from each health service, which comfort-
ably met the requirement. Audit lists for the baseline
dataset were generated by systematically sampling
patients from an alphabetical list, whereby the sample
interval was defined by dividing the size of the popula-
tion (N) by the size of the sample (n). For example, if
N = 600 in one health service, the sample interval was
4, and every fourth person on the alphabetical list
was audited. A total of 455 records were identified.

Medications and potentially suboptimal
prescribing

The EMR interfaces used by the practices were MMEx,
Communicare and Best Practice. Medication data were
retrieved from the medications section of each EMR,
which were maintained by practice staff, primarily

including general practitioners (GPs) practice nurses and
Aboriginal and /or Torres Strait Islander Health Workers
and Health Practitioners (AHW/Ps). The patient name,
dose, frequency, mode of administration and date of pre-
scription were recorded for each medication prescribed.
Medications were then coded according to the Anatomi-
cal Therapeutic Chemical (ATC) classification system.20

Medications containing ≥2 pharmacological agents were
recorded using a single ATC combination code. Medica-
tions prescribed for a period shorter than 4 weeks or pro
re nata (as needed) were categorised as ‘PRN’, as distin-
guished from ‘regular’ medications taken over a longer
period. PRN medications were included since some anti-
cholinergic medications (such as opiates and sedatives)
are often taken on a PRN basis.
Criteria to detect polypharmacy and PIMs and the

ACB scale were used to define the prevalence of poten-
tially suboptimal prescribing. Polypharmacy was
defined as ≥5 PRN or regular medications prescribed
within the audit period. The 2019 Beers Criteria were
used to define PIMs, including drug–disease and drug–
drug interactions.12 As a result of data limitations,
criteria dependent on diagnostic markers such as renal
function, and some disease states or syndromes were
excluded. Taking a conservative approach, criteria

Figure 1 Summary of co-researching Aboriginal Community Controlled Health Services (ACCHSs) and patient records included in the study.

Medication risk: Aboriginal primary care
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defining medications to be used with caution were also
excluded. Criteria included in this study are listed in
Table 3.

Anticholinergic medications were identified from publi-
shed literature and the Australian Medicines Handbook.21–24

Each medication received a score according to its anticho-
linergic effect, as per the ACB scale: medications with affin-
ity for muscarinic receptors or weak anticholinergic effects
were assigned a score of 1, and those with marked anticho-
linergic effects were assigned a score of 2 or 3 (Table S1).
Medications with no anticholinergic effects were scored
0. Each patient was assigned an overall ACB score by sum-
ming the scores.

Statistical analysis

Data were analysed using the Stata statistical package,
version 16 (StataCorp, College Station, TX, USA). After
excluding patients who did not meet inclusion criteria,

420 records were retained for analysis (Fig. 1). We used
the Kruskal–Wallis equality-of-populations rank test and
Pearson’s chi-squared test to assess differences between
patients’ demographic characteristics, cognitive risk fac-
tors and potentially suboptimal prescribing across
ACCHSs. Binary logistic regression was used to explore
factors associated with polypharmacy, one or more PIMs,
having ACB score ≥ 1 and having ACB score ≥ 3. All var-
iables which were significant in univariable analyses
were entered into multivariable models, after which we
removed non-significant covariates in a manual, back-
wards manner. We retained non-significant covariates in
models where clinical judgement dictated this was
appropriate, unless model fit was substantially worsened.
We used Hosmer and Lemeshow’s goodness-of-fit test
and the Akaike and Bayesian information criterion to
ensure appropriate model fit. Because data for cognition
were missing for a small proportion of participants
(2.9%), we handled the issue of missing data by

Table 1 Characteristics of Aboriginal and Torres Strait Islander patients across three ACCHSs

Entire sample Urban ACCHS Rural ACCHS Remote ACCHS

P value
Median (IQR) or
n (% of patients)

Median (IQR) or
n (% of patients)

Median (IQR) or
n (% of patients)

Median (IQR) or
n (% of patients)

Age (years) 58 (54–64) 59 (54–64) 57 (53–63) 58 (55–66) 0.154
Ethnicity <0.001
Aboriginal 406 (96.7) 131 (92.2) 133 (99.2) 142 (98.6)
Torres Strait Islander 2 (0.5) 0 (0) 0 (0) 2 (1.4)
Aboriginal and Torres Strait Islander 12 (2.9) 11 (7.8) 1 (0.8) 0 (0)

Sex 0.274
Male 196 (46.7) 62 (43.7) 59 (44.0) 75 (52.1)
Female 224 (53.3) 80 (56.3) 75 (56.0) 69 (47.9)

Attended clinic in last 6 months 329 (78.3) 113 (79.6) 103 (76.9) 113 (78.5) 0.860
Charlson Comorbidity Index 3 (2–5) 3 (1–5) 2 (2–4) 3 (2–6) <0.001
Medical conditions
Heart disease 147 (35.0) 34 (23.9) 46 (34.3) 67 (46.5) <0.001
Atrial fibrillation 16 (3.8) 3 (2.1) 4 (3.0) 9 (6.3) 0.157
Hypertension 214 (51.0) 60 (42.3) 74 (55.2) 80 (55.6) 0.039
Diabetes 155 (36.9) 37 (26.1) 54 (40.3) 64 (44.4) 0.003
Kidney disease 94 (22.4) 20 (14.1) 16 (11.9) 58 (40.3) <0.001
Stroke 35 (8.3) 13 (9.2) 12 (9.0) 10 (6.9) 0.757
Urinary incontinence 19 (4.5) 13 (9.2) 3 (2.2) 3 (2.1) 0.005
Previous of head injury 21 (5.0) 4 (2.8) 10 (7.5) 7 (4.9) 0.208
History of depression 159 (37.9) 70 (49.3) 46 (34.3) 43 (29.9) 0.002
Currently smoking 196 (46.7) 70 (49.3) 67 (50.0) 59 (41.0) 0.238
Current heavy alcohol user 75 (17.9) 14 (9.9) 17 (12.7) 44 (30.6) <0.001
Concerns about cognition† (11 missing) 48 (11.4) 15 (10.6) 16 (11.9) 17 (11.8) 0.859
Identified cognitive impairment (12 missing) 15 (3.6) 3 (2.1) 6 (4.5) 6 (4.2) 0.471

Total medications 3 (0–8) 4 (0–8) 2 (0–6) 5 (0–12) <0.001
Taking ≥1 medication 294 (70.0) 103 (72.5) 88 (65.7) 103 (71.5) 0.409
Polypharmacy (≥5 medications) 182 (43.3) 60 (42.3) 43 (32.1) 79 (54.9) 0.001
Taking ≥1 PIM 74 (17.6) 34 (23.9) 14 (10.5) 26 (18.1) 0.013
ACB ≥1 161 (38.3) 73 (51.4) 38 (28.4) 50 (34.7) <0.001
ACB ≥3 50 (11.9) 28 (19.7) 3 (2.2) 19 (13.2) <0.001

†Concerns about memory or thinking problems.
ACB, anticholinergic cognitive burden; ACCHS, Aboriginal Community Controlled Health Service; IQR, interquartile range; PIM, potentially inappropriate
medication.
P values are for Person’s chi-square or Kruskal–Wallis equality-of-populations rank test. Bold indicates statistical significance (P < 0.05).
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performing complete case analysis. We considered
P values <0.05 statistically significant.

Ethics

Organisational consent was sought from ACCHSs for data
collection about cognitive impairment outcomes and medi-
cations. Specific permission was obtained from ACCHSs to
complete medication audits remotely. Ethics approval was
granted from the Aboriginal Health and Medical Research
Council Ethics Committee (reference numbers: 1362/18
and 1855/21), the Western Australian Aboriginal Health
Ethics Committee (reference number: 858) and The Uni-
versity of Melbourne Medicine and Dentistry Human
Ethics Sub-Committee (IDs: 1851943 and 12140).

Results

The median age of patients was 58 years (interquartile
range (IQR): 54–64), and the majority identified as
Aboriginal (96.7%) and were female (53.3%). Across
ACCHSs, patients had similar age, sex and attendance
status. The prevalence of several documented chronic
conditions and cognitive risk factors varied across health
services (Table 1).

The majority of patients were prescribed at least one
medication (70.0%), with 43.3% (95% CI = 38.7–
48.1%) exposed to polypharmacy. The prevalence of
polypharmacy differed significantly between locations,
ranging from 32.1% at the rural ACCHS to 54.9% at the
remote ACCHS. Heart disease, atrial fibrillation, hyper-
tension, diabetes and depression were associated with
greater odds of polypharmacy (Table 2).

Overall, 17.6% of patients (95% CI = 14.3–21.6%)
were prescribed one or more PIMs, with lower odds for
rural and remote ACCHSs compared with the urban site
(Table 1). In adjusted models, the relative odds of PIMs
were greater for females, those with kidney disease, uri-
nary incontinence, depression, current heavy alcohol use
and concerns for cognition (Table 2). Table 3 shows the
most frequently used PIMs were psychotropics, including
benzodiazepines (BZDs) (6.2%), tricyclic antidepressants
(TCAs) and paroxetine or sedating antidepressants (4.5%).

Anticholinergic medications (ACB score ≥ 1) were pre-
scribed for over a third of patients (38.3%; 95%
CI = 33.8–43.1%), with 30.2% being prescribed these
on a regular basis (regular medication-specific data not
shown) (Table 1). Just over one in 10 patients (11.9%;
95% CI = 9.1–15.4%) had an ACB score ≥ 3, with 8.6%
being prescribed such medications on a regular basis.
ACB ≥1 prevalence was 51.4%, 28.4% and 34.7% at the
urban, rural and remote ACCHSs respectively (Table 1).

Table 3 Potentially inappropriate medications criteria, with number and
proportion detected in patients

Potentially inappropriate medications criteria n (%)

PIMs relevant in most circumstances
Any benzodiazepine 28 (6.2)
Antidepressants with high anticholinergic and

sedative properties (tricyclic antidepressants
and paroxetine)

19 (4.5)

Any metoclopramide 6 (1.4)
Anticholinergic medications with safer alternatives (excl.

ophthalmic preparations)
6 (1.4)

Regular antipsychotics without a mental health indication 5 (1.2)
Long-term non-COX selective NSAIDs without gastric

protection
2 (0.5)

Any long-acting sulfonylureas 2 (0.5)
Any Z-drugs (zolpidem and zopiclone) 2 (0.5)
Any indomethacin or ketorolac 1 (0.2)
Any nifedipine 1 (0.2)
Any central alpha-1 blockers 0 (0)
Any barbiturates 0 (0)
Any pethidine 0 (0)
Long-term nitrofurantoin 0 (0)
Any disopyramide 0 (0)
Any skeletal muscle relaxants 0 (0)

Drug–disease interactions
Any with heart failure: cilostazol, non-dihydropyridine

calcium channel blockers (diltiazem, verapamil),
NSAIDs and thiazolidinediones (pioglitazone)

3 (0.7)

Any with incontinence in females: estrogens, peripheral
alpha-1 blockers

3 (0.7)

Any history of delirium: anticholinergics, antipsychotics,
benzodiazepines, corticosteroids (oral or parenteral),
H2 receptor antagonists and Z-drugs

2 (0.5)

Any with history of cognitive impairment: anticholinergics,
benzodiazepines, antipsychotics and Z-drugs

3 (0.7)

Any with gastric or duodenal ulcers: NSAIDs without
gastric protection

0 (0)

Drug–drug interactions
Three or more CNS active agents 18 (4.3)
Any opioids and benzodiazepines 8 (1.9)
Any opioids and gabapentinoids 8 (1.9)
Any corticosteroids (oral or parenteral) and NSAIDs 6 (1.4)
Two or more of ACE inhibitors, ARBs or potassium

sparing diuretics with kidney disease
4 (1.0)

Two or more anticholinergics 1 (0.2)
Any warfarin and amiodarone 1 (0.2)
Any warfarin and NSAIDs 1 (0.2)
Any warfarin and trimethoprim-sulfamethoxazole 1 (0.2)
Any lithium and ACE inhibitors 0 (0)
Any lithium and loop diuretics 0 (0)
Any phenytoin and trimethoprim sulfamethoxazole 0 (0)
Any theophylline and cimetidine 0 (0)
Any theophylline and ciprofloxacin 0 (0)
Any warfarin and ciprofloxacin 0 (0)
Any warfarin and macrolides (not azithromycin) 0 (0)

ACE, angiotensinogen-converting enzyme; CNS, central nervous system;
COX, cyclooxygenase; NSAID, non-steroidal anti-inflammatory drug.
Bold = most frequently detected PIMs criteria.
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A small number of participants (n = 5) were taking a
total of five over-the-counter and/or complementary
medicine products that could not be classified.

In adjusted models, the relative odds of having ACB
score ≥ 1 were lower in rural and remote ACCHSs com-
pared to urban (Table 4). Chronic conditions remained
significantly associated with higher odds of ACB score
≥ 1 after adjustment, and age was not significant. In
adjusted models, significant ACB (ACB score ≥ 3) was
associated with kidney disease, depression and attending
an urban ACCHS (Table 4).

Levels 1–3 anticholinergic medications detected in this
study are listed in Table 5, where frequencies for regular
and as needed anticholinergic medications are reported
separately. The most frequently prescribed anticholinergic
medications were amitriptyline (3.1%), cardiac medica-
tions: furosemide (7.6%), atenolol (4.3%) and metoprolol
(4.3%) and antidepressants: sertraline (3.1%) and
venlafaxine (1.9%). The most common anticholinergic
medications prescribed as needed were codeine (4.5%),
tramadol (3.1%) and oxycodone (1.2%) and anxiolytics:
diazepam (2.7%) and temazepam (1.6%), and predniso-
lone (4.5%) and loperamide (1.2%).

Figure S1 illustrates the frequency of patients with
one or more medications, polypharmacy, PIMs and/or
anticholinergic medications occurring concurrently. Of
those prescribed one or more medications, 56 (19.0%)
had combined polypharmacy, PIMS and anticholiner-
gic medications. Of those with polypharmacy,
129 (70.9%) had PIMs or anticholinergic medications
concurrently.

Discussion

This study provides important insight into the appropri-
ateness of medication prescribing for older Aboriginal
and Torres Strait Islander peoples. Across three ACCHSs,
43% of patients experienced polypharmacy. Other mea-
sures of potentially suboptimal prescribing were com-
mon; almost one in five had PIMs, and over one third
were prescribed anticholinergic medications.

Overall, polypharmacy prevalence in this study was
higher than that in the general older (70+ years)
Australian population, 36% in 2017.9 This is consistent
with high levels of multimorbidity, including cardiovascu-
lar disease and diabetes occurring at younger ages where
multiple regular medications are recommended.2,25 Our
findings concur with previous studies reporting PIMs for
20% of Aboriginal and Torres Strait Islander people in
remote communities and regular anticholinergic medica-
tions among 47% of urban/regional Aboriginal communi-
ties. Significant ACB (score ≥ 3) was found in 12% in these

Table 5 Level 1 to Level 3 anticholinergic medications detected in
patients

Anticholinergic
medications

Total
Regular

prescription
As needed
prescription

n (%) n (%) n (%)

Level 1
Furosemide 32 (7.6) 30 (7.1) 2 (0.5)
Prednisolone 22 (5.2) 3 (0.7) 19 (4.5)
Codeine 22 (5.0) 2 (0.5) 20 (4.5)
Tramadol 20 (4.8) 7 (1.7) 13 (3.1)
Atenolol 18 (4.3) 18 (4.3) 0 (0)
Metoprolol 18 (4.3) 18 (4.3) 0 (0)
Sertraline 13 (3.1) 13 (3.1) 0 (0)
Diazepam 12 (2.9) 1 (0.2) 11 (2.7)
Oxycodone 11 (2.6) 6 (1.4) 5 (1.2)
Temazepam 9 (2.1) 2 (0.5) 7 (1.6)
Venlafaxine 8 (1.9) 8 (1.9) 0 (0)
Loperamide 5 (1.2) 0 (0) 5 (1.2)
Colchicine 4 (1.0) 1 (0.2) 3 (0.8)
Dipyridamole 4 (1.0) 4 (1.0) 0 (0)
Isosorbide mononitrate 4 (1.0) 4 (1.0) 0 (0)
Prochlorperazine 4 (1.0) 0 (0) 4 (1.0)
Morphine 3 (0.7) 1 (0.2) 2 (0.5)
Warfarin 3 (0.7) 3 (0.7) 0 (0)
Clonazepam 1 (0.2) 1 (0.2) 0 (0)
Digoxin 1 (0.2) 1 (0.2) 0 (0)
Fluoxetine 2 (0.5) 2 (0.5) 0 (0)
Fluvoxamine 2 (0.5) 2 (0.5) 0 (0)
Isosorbide dinitrate 2 (0.5) 1 (0.2) 1 (0.2)
Methadone 2 (0.5) 2 (0.5) 0 (0)
Risperidone 2 (0.5) 2 (0.5) 0 (0)
Alprazolam 1 (0.2) 1 (0.2) 0 (0)
Domperidone 1 (0.2) 0 (0) 1 (0.2)
Dosulepin 1 (0.2) 1 (0.2) 0 (0)
Haloperidol 1 (0.2) 1 (0.2) 0 (0)
Nifedipine 1 (0.2) 1 (0.2) 0 (0)
Olanzapine 1 (0.2) 1 (0.2) 0 (0)

Level 2
Carbamazepine 2 (0.5) 2 (0.5) 0 (0)
Ranitidine 2 (0.5) 2 (0.5) 0 (0)
Hyoscine hydrobromide

(scopolamine)
1 (0.2) 1 (0.2) 0 (0)

Nortriptyline 1 (0.2) 1 (0.2) 0 (0)
Level 3
Amitriptyline 13 (3.1) 13 (3.1) 0 (0)
Paroxetine 4 (1.0) 4 (1.0) 0 (0)
Quetiapine 4 (1.0) 4 (1.0) 0 (0)
Tapentadol 4 (1.0) 4 (1.0) 0 (0)
Dexchlorpheniramine 3 (0.7) 1 (0.2) 2 (0.5)
Glycopyrronium 3 (0.7) 3 (0.7) 0 (0)
Aclidinium 1 (0.2) 1 (0.2) 0 (0)
Benzatropine 1 (0.2) 0 (0) 1 (0.2)
Chlorpromazine 1 (0.2) 1 (0.2) 0 (0)
Doxepin 1 (0.2) 1 (0.2) 0 (0)
Doxylamine 1 (0.2) 0 (0) 1 (0.2)
Oxybutynin 1 (0.2) 1 (0.2) 0 (0)
Promethazine 1 (0.2) 0 (0) 1 (0.2)
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communities and 14% in the general older Australian
population.10,11,26

Polypharmacy and potentially inappropriate prescrib-
ing frequently accompanied one another in this study.
Of those with polypharmacy, 71% had concurrent PIMs
or anticholinergic medications. In many cases, poly-
pharmacy in the context of multimorbidity may be
appropriate to prevent cerebrovascular disease and other
chronic conditions.27 However, the results of this study
suggest that problematic polypharmacy is relatively prev-
alent in this population and could be a target for future
interventions to improve prescribing and health out-
comes. This is all the more compelling considering that
PIMs dependent on diagnostic criteria were excluded in
this study, indicating that rates are potentially higher
than reported.
In this study, those with PIMs and anticholinergic

medications were more likely to have concerns about
their memory or thinking. Multiple conditions cause
problems with memory and thinking, including demen-
tia, depression, delirium and medication side effects,
among others. For those with concerns about memory
and thinking, medication review and rational dep-
rescribing of PIMs and anticholinergic medications are
important to reduce the potential effects of medication
on cognition, and an area for further research.28 Larger
studies have reported a positive association between
PIMs or ACB and cognitive impairment.16,29,30

Our results confirm previous research reporting a
strong association between ACB and depression among
Aboriginal and Torres Strait Islander peoples and in the
general population.11,16 Frequently detected anticholin-
ergics in this study included amitriptyline, suggesting
that tricyclic antidepressants may contribute to ACB for
some older Aboriginal and Torres Strait Islander peo-
ple.11 Depressive symptoms also remain highest among
those treated, suggesting a need for more culturally safe
psychological services such as healing services for Elders.
First-line therapy for depression involves non-
pharmacological intervention, often accompanied by
antidepressants prescribed over a limited time frame.31

Prescription of antidepressants over longer periods is rel-
atively common in Australian general practice, which
may highlight an opportunity for re-evaluation of treat-
ment or deprescribing of antidepressants for some.32 Tri-
cyclic antidepressants are more widely used among older
groups compared to younger,33 and this may be because
of long-term use over many years and, potentially, reluc-
tance to change to newer antidepressant agents as these
become available. Prescription of tricyclic antidepres-
sants, particularly at low dose, may also reflect off-label
use such as for chronic pain, insomnia or urinary
problems.34

Other frequently detected PIMs involve the prescrip-
tion of benzodiazepines, sometimes concurrently with
opioid agents. In Australia, prescriptions of benzodiaze-
pines appear to be decreasing, likely because of emerging
evidence surrounding associated cognitive impairment,
falls and dependence.35–37 However, high use of benzo-
diazepines, particularly among older and Aboriginal and
Torres Strait Islander groups, suggests there is still some
way to go to optimise prescribing for these groups.38,39

In this study, benzodiazepines were prescribed for 6% of
older patients in ACCHSs, some of which may be pre-
scribed inappropriately. Improving access to culturally
appropriate psychological services and educational inter-
ventions to optimise prescribing of anticholinergic anti-
depressants and benzodiazepines38 are likely to benefit
older ACCHS patients.
Health system factors may account for observed

differences between ACCHSs in this study. Availability of
on-site specialist services, screening programs and docu-
mentation practices at individual ACCHSs differ, and
these factors likely affect documentation of chronic con-
ditions. Such factors may account for the high remote
ACCHS polypharmacy prevalence (55%), which was
similar to that found in our previous study of older
Aboriginal people in remote Kimberley communities
who access several different mainstream and Aboriginal
health services (53%).10 Further, public funding for most
medications dispensed at remote ACCHSs (under
Section 100, National Health Act 1953) differs from
arrangements at urban and rural ACCHSs (under Clos-
ing the Gap co-payment program); however, it is not
clear whether this has influence over prescription prac-
tices in ACCHSs.40,41

Further research is required to understand differences
with respect to health service and patient-related factors
regarding suboptimal prescribing across urban, rural and
remote areas and to understand adverse medication out-
comes attributed to suboptimal prescribing. Trials of pri-
mary care interventions to address prescribing quality,
such as on-site pharmacist review and culturally appro-
priate education for healthcare staff, may be beneficial.42

As a result of its cross-sectional nature, this study can-
not draw conclusions about causal relationships. There
may also be a bias towards people with more medical
comorbidity in this study, owing to the exclusion of
patients who had attended their health service less than
three times over a 2-year period. Confounding because
of medication indication or other factors may have
influenced associations detected. Clinical information
about specific medication indication, disease severity and
geriatric syndromes could not be captured. Exact dura-
tion of medication therapy could not be determined,
potentially leading to overestimation of potentially
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suboptimal prescribing. On the other hand, there were
likely patients with undocumented cognitive impairment
in the sample, which may have led to an underestima-
tion of potentially suboptimal prescribing. Medications
prescribed elsewhere (at another primary care service, spe-
cialist doctor or hospital), over-the-counter and traditional
medicines were not accounted for, which could also have
led to an underestimation of polypharmacy, PIM use and
ACB. Potentially inappropriate omission of medications
based on relevant clinical information was not reported,
though this often contributes to suboptimal prescribing.6,10

Additionally, this is a study of prescribed medication rather
than ‘as taken’ medication and concordance may be
suboptimal.

For some patients, instances of potentially suboptimal
prescribing identified may be appropriate. This study
could not account for various medication-related factors
that influence prescribing practices, such as patient pref-
erence or clinical judgement. PIM criteria and the ACB
scale applied in this study were developed and validated
for adults aged ≥65 years,12,21 whereas this study
included people aged ≥50 years. Although Aboriginal
and Torres Strait Islander people aged ≥50 years are fre-
quently considered to be of older age, these tools have
not been validated in this younger population, and use
may not be appropriate for all individuals. Although we
tried to control for relevant factors in our regression
models, some residual confounding may remain. This
study and prevalence of potentially suboptimal prescrib-
ing should be interpreted with caution and with consid-
eration of a patient’s individual clinical circumstances
and personal preferences regarding their healthcare.

A key strength of this study is that prescription medi-
cations and cognitive impairment risk factors were
recorded directly from electronic patient records, which
were maintained by practice staff, including GPs, nurses
and Aboriginal Health Practitioners. Both regular and as-
needed medications were captured to comprehensively
determine PIMs and ACB, although inclusion of the lat-
ter might lead to an overestimation of potentially sub-
optimal prescribing. PIMs and ACBs were measured
with reference to widely utilised literature, and, where
relevant, measures were adapted to reflect local avail-
ability of medications.12,21–24 The sample size allowed for

the assessment of important characteristics associated
with potentially suboptimal prescribing.

Conclusion

In summary, polypharmacy affected almost half of older
patients at urban, rural and remote ACCHSs in this
study. Prevalence of PIMs and anticholinergic medica-
tions among patients was similar to estimates reported
for Aboriginal and Torres Strait Islander communities
elsewhere in Australia. Strong associations between
polypharmacy, PIMs, ACBs and cognitive risk factors
such as depression suggest patients with these conditions
would benefit from regular medication review with the
objective of minimising medication-related harm.
The annual health check for Aboriginal and Torres Strait
Islander people is an opportunity to review medications
for all older people. Interventions to optimise prescribing
practices in ACCHSs should also target those with risk
factors for cognitive impairment and those expressing
concerns about their memory or thinking.

Acknowledgements

The authors would like to thank our three co-
researching ACCHS partners who generously agreed to
participate in this extra nested study as part of the Let’s
CHAT Dementia project. We would also like to acknowl-
edge the contributions from the Let’s CHAT Dementia
Indigenous Reference Group, who guided data collection
processes to ensure cultural appropriateness, the Let’s
CHAT Dementia project management group and Profes-
sor Ngaire Kerse for valuable advice on a draft version of
the manuscript. The Let’s CHAT Dementia project is
funded by the National Health and Medical Research
Council of Australia. This nested study about medica-
tions formed the first author’s (MH) Master student the-
sis in the Faculty of Medicine, Dentistry and Health
Sciences, The University of Melbourne.

Data Availability Statement

Research data are not shared.

References

1 LoGiudice D. The health of older

Aboriginal and Torres Strait Islander

peoples. Australas J Ageing 2016; 35:

82–5.

2 Australian Institute of Health and

Welfare. Cardiovascular Disease, Diabetes

and Chronic Kidney Disease – Australian

Facts: Aboriginal and Torres Strait Islander

People. Canberra: AIHW; 2015:1–117.

Available from URL: https://www.aihw.

gov.au/reports/heart-stroke-vascular-

disease/cardiovascular-diabetes-chronic-

kidney-indigenous/summary

3 Aboriginal and Torres Strait Islander

Health Performance Framework (HPF).

AIHW Indigenous HPF. Available from

URL: https://www.indigenoushpf.

gov.au/

4 Pearson O, Schwartzkopff K, Dawson A,

Hagger C, Karagi A, Davy C et al.

Aboriginal community controlled health

organisations address health equity

through action on the social

determinants of health of Aboriginal

and Torres Strait Islander peoples in

Holdaway et al.

Internal Medicine Journal 54 (2024) 897–908
© 2023 The Authors. Internal Medicine Journal published by John Wiley & Sons Australia, Ltd on behalf of Royal Australasian College of Physicians.

906

 14455994, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/im

j.16323 by E
dith C

ow
an U

niversity, W
iley O

nline L
ibrary on [18/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/cardiovascular-diabetes-chronic-kidney-indigenous/summary
https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/cardiovascular-diabetes-chronic-kidney-indigenous/summary
https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/cardiovascular-diabetes-chronic-kidney-indigenous/summary
https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/cardiovascular-diabetes-chronic-kidney-indigenous/summary
https://www.indigenoushpf.gov.au/
https://www.indigenoushpf.gov.au/


Australia. BMC Public Health 2020; 20:

1859.

5 Khalil H, Gruis H. Medication safety

challenges in Aboriginal health care

services. Aust J Rural Health 2019; 27:

542–9.

6 Page A, Potter K, Clifford R, Etherton-

Beer C. Deprescribing in older people.

Maturitas 2016; 91: 115–34.

7 Gnjidic D, Hilmer SN, Blyth FM,

Naganathan V, Waite L, Seibel MJ et al.

Polypharmacy cutoff and outcomes: five

or more medicines were used to identify

community-dwelling older men at risk

of different adverse outcomes. J Clin

Epidemiol 2012; 65: 989–95.

8 Maher RL, Hanlon J, Hajjar ER. Clinical

consequences of polypharmacy in

elderly. Expert Opin Drug Saf 2014; 13:

57–65.

9 Page AT, Falster MO, Litchfield M,

Pearson SA, Etherton-Beer C.

Polypharmacy among older Australians,

2006–2017: a population-based study.

Med J Aust 2019; 211: 71–5.

10 Page A, Hyde Z, Smith K, Etherton-

Beer C, Atkinson DN, Flicker L et al.

Potentially suboptimal prescribing of

medicines for older Aboriginal

Australians in remote areas. Med J Aust

2019; 211: 119–25.

11 Mate K, Kerr K, Priestley A, Weaver N,

Broe GA, Daylight G et al. Use of

tricyclic antidepressants and other

anticholinergic medicines by older

Aboriginal Australians: association with

negative health outcomes. Int

Psychogeriatr 2022; 34: 71–8.

12 American Geriatrics Society Beers

Criteria® Update Expert Panel.

American Geriatrics Society 2019

updated AGS Beers Criteria® for

potentially inappropriate medication

use in older adults. J Am Geriatr Soc

2019; 67: 674–94.

13 Fick DM, Mion LC, Beers MH,

Waller JL. Health outcomes associated

with potentially inappropriate

medication use in older adults. Res Nurs

Health 2008; 31: 42–51.

14 Beer C, Hyde Z, Almeida OP, Norman P,

Hankey GJ, Yeap BB et al. Quality use

of medicines and health outcomes

among a cohort of community dwelling

older men: an observational study. Br J

Clin Pharmacol 2011; 71: 592–9.

15 O’Donnell LK, Gnjidic D, Nahas R,

Bell JS, Hilmer SN. Anticholinergic

burden: considerations for older adults.

J Pharm Pract Res 2017; 47: 67–77.

16 Mate KE, Kerr KP, Pond D, Williams EJ,

Marley J, Disler P et al. Impact of

multiple low-level anticholinergic

medications on anticholinergic load of

community-dwelling elderly with and

without dementia. Drugs Aging 2015;

32: 159–67.

17 Lozano-Ortega G, Johnston KM,

Cheung A, Wagg A, Campbell NL,

Dmochowski RR et al. A review of

published anticholinergic scales and

measures and their applicability in

database analyses. Arch Gerontol Geriatr

2020; 87: 103885.

18 Bradley K, Smith R, Hughson JA,

Atkinson D, Bessarab D, Flicker L et al.

Let’s CHAT (community health

approaches to) dementia in Aboriginal

and Torres Strait Islander communities:

protocol for a stepped wedge cluster

randomised controlled trial. BMC Health

Serv Res 2020; 20: 208.

19 Charlson ME, Pompei P, Ales K,

MacKenzie R. A new method of

classifying prognostic comorbidity in

longitudinal studies: development and

validation. J Chron Dis 1987; 40: 373–83.

20 World Health Organization

Collaborating Centre for Drug Statistics

Methodology. ATC/DDD Index.

ATC/DDD Index 2021. Published May

31, 2021. Available from URL: https://

www.whocc.no/atc_ddd_index/

21 Boustani M, Campbell N, Munger S,

Maidment I, Fox C. Impact of

anticholinergics on the aging brain: a

review and practical application. Aging

Health 2008; 4: 311–20.

22 Australian Medicines Handbook.

Available from URL: https://amhonline.

amh.net.au/auth

23 Dur�an CE, Azermai M, Vander

Stichele RH. Systematic review of

anticholinergic risk scales in older

adults. Eur J Clin Pharmacol 2013; 69:

1485–96.

24 Veterans’ Medicines Advice and

Therapeutics Education Services.

Therapeutic Brief. Topic 39: Thinking

clearly about the anticholinergic

burden. Published online September

2014. Available from URL: https://

www.veteransmates.net.au/topic-39-

therapeutic-brief

25 Hughson JA, Flicker L, Smith K,

Bradley K, Belfrage M, Strivens E et al.

Let’s CHAT – dementia: primary care

model of care to optimise detection and

management of dementia in Aboriginal

and Torres Strait Islander older people:

determination of the risk factor profile

in this population. Alzheimers Dement

2020; 16: e041319.

26 Mate KE, Barnett M, Kerr KP, Pond CD,

Magin PJ. Stability of anticholinergic

load in Australian community-dwelling

older people: a longitudinal analysis.

Fam Pract 2020; 37: 314–20.

27 Aggarwal P, Woolford SJ, Patel HP.

Multi-morbidity and polypharmacy in

older people: challenges and

opportunities for clinical practice.

Geriatrics 2020; 5: 85.

28 Pond D. Office-based assessment of

cognitive impairment. Aust J Gen Pract

2018; 47: 602–5.

29 Muhlack DC, Hoppe LK, Stock C,

Haefeli WE, Brenner H, Schöttker B.

The associations of geriatric syndromes

and other patient characteristics with

the current and future use of potentially

inappropriate medications in a large

cohort study. Eur J Clin Pharmacol 2018;

74: 1633–44.

30 Weigand AJ, Bondi MW, Thomas KR,

Campbell NL, Galasko DR, Salmon DP

et al. Association of anticholinergic

medications and AD biomarkers with

incidence of MCI among cognitively

normal older adults. Neurology 2020; 95:

e2295–304.

31 Malhi GS, Bell E, Bassett D, Boyce P,

Bryant R, Hazell P et al. The 2020 Royal

Australian and New Zealand College of

Psychiatrists clinical practice guidelines

for mood disorders. Aust N Z J Psychiatry

2021; 55: 7–117.

32 Ambresin G, Palmer V, Densley K,

Dowrick C, Gilchrist G, Gunn JM. What

factors influence long-term

antidepressant use in primary care?

Findings from the Australian diamond

cohort study. J Affect Disord 2015; 176:

125–32.

33 Smith AJ, Tett SE. How do different age

groups use benzodiazepines and

antidepressants? Analysis of an

Australian administrative database,

2003–6. Drugs Aging 2009; 26: 113–22.

34 Wong J, Motulsky A, Abrahamowicz M,

Eguale T, Buckeridge DL, Tamblyn R.

Off-label indications for antidepressants

in primary care: descriptive study of

prescriptions from an indication based

electronic prescribing system. BMJ

2017; 356: j603.

35 Nafti M, Sirois C, Kröger E,

Carmichael PH, Laurin D. Is

benzodiazepine use associated with the

risk of dementia and cognitive

Medication risk: Aboriginal primary care

Internal Medicine Journal 54 (2024) 897–908
© 2023 The Authors. Internal Medicine Journal published by John Wiley & Sons Australia, Ltd on behalf of Royal Australasian College of Physicians.

907

 14455994, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/im

j.16323 by E
dith C

ow
an U

niversity, W
iley O

nline L
ibrary on [18/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.whocc.no/atc_ddd_index/
https://www.whocc.no/atc_ddd_index/
https://amhonline.amh.net.au/auth
https://amhonline.amh.net.au/auth
https://www.veteransmates.net.au/topic-39-therapeutic-brief
https://www.veteransmates.net.au/topic-39-therapeutic-brief
https://www.veteransmates.net.au/topic-39-therapeutic-brief


impairment-not dementia in older

persons? The Canadian Study of Health

and Aging. Ann Pharmacother 2020; 54:

219–25.

36 Islam MM, Conigrave KM, Day CA,

Nguyen Y, Haber PS. Twenty-year

trends in benzodiazepine dispensing in

the Australian population. Intern Med J

2014; 44: 57–64.

37 Markota M, Rummans TA,

Bostwick JM, Lapid MI. Benzodiazepine

use in older adults: dangers,

management, and alternative therapies.

Mayo Clin Proc 2016; 91: 1632–9.

38 Holliday SM, Morgan S, Tapley A,

Henderson KM, Dunlop AJ, van

Driel ML et al. The pattern of anxiolytic

and hypnotic management by

Australian general practice trainees.

Drug Alcohol Rev 2017; 36: 261–9.

39 Stephenson CP, Karanges E,

McGregor IS. Trends in the utilisation of

psychotropic medications in Australia

from 2000 to 2011. Aust N Z J Psychiatry

2013; 47: 74–87.

40 Kelaher M, Dunt D, Taylor-Thomson D,

Harrison N, O’Donoghue L, Barnes T

et al. Improving access to medicines

among clients of remote area Aboriginal

and Torres Strait Islander Health

Services. Aust N Z J Public Health 2006;

30: 177–83.

41 Australian Government Department of

Health. Pharmaceutical Benefits

Scheme (PBS). The Closing the

Gap – PBS Co-payment Program.

Available from URL: https://www.pbs.

gov.au/info/publication/factsheets/

closing-the-gap-pbs-co-payment-

measure

42 Drovandi A, Smith D, Preston R,

Morris L, Page P, Swain L et al. Enablers

and barriers to non-dispensing

pharmacist integration into the primary

health care teams of Aboriginal

community-controlled health services.

Res Social Adm Pharm 2022; 18:

3766–74.

Supporting Information

Additional supporting information may be found in the online version of this article at the publisher’s web-site:

Figure S1. Venn diagram of patients taking at least one medication.
Table S1. Medications included in the anticholinergic cognitive burden scale.

Holdaway et al.

Internal Medicine Journal 54 (2024) 897–908
© 2023 The Authors. Internal Medicine Journal published by John Wiley & Sons Australia, Ltd on behalf of Royal Australasian College of Physicians.

908

 14455994, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/im

j.16323 by E
dith C

ow
an U

niversity, W
iley O

nline L
ibrary on [18/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.pbs.gov.au/info/publication/factsheets/closing-the-gap-pbs-co-payment-measure
https://www.pbs.gov.au/info/publication/factsheets/closing-the-gap-pbs-co-payment-measure
https://www.pbs.gov.au/info/publication/factsheets/closing-the-gap-pbs-co-payment-measure
https://www.pbs.gov.au/info/publication/factsheets/closing-the-gap-pbs-co-payment-measure

	 Medications and cognitive risk in Aboriginal primary care: a cross-sectional study
	Introduction
	Methods
	Study design
	Medications and potentially suboptimal prescribing
	Statistical analysis
	Ethics

	Results
	Discussion
	Conclusion
	Acknowledgements
	Data Availability Statement

	References


