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1 | INTRODUCTION

People with dementia are admitted to hospital more frequently than

people without dementia (pooled relative risk of hospitalisation 1.4
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Aims: To determine the prevalence of potentially inappropriate medication (PIM) use
at hospital admission and discharge, and the contribution to hospital admission
among residential aged care facility residents with and without dementia.

Methods: We conducted a secondary analysis using data from a multihospital pro-
spective cohort study involving consecutively admitted older adults, aged 75 years or
older, who were taking 5 or more medications prior to hospital admission and dis-
charged to a residential aged care facility in South Australia. PIM use was identified
using the 2015 Screening Tool for Older Persons' Prescription and 2019 Beers
criteria. An expert panel of clinicians with geriatric medicine expertise evaluated the
contribution of PIM to hospital admission.

Results: In total, 181 participants were included, the median age was 87.5 years and
54.7% were female. Ninety-one (50.3%) had a diagnosis of dementia. Participants
with dementia had fewer PIMs, according to at least 1 of the 2 screening criteria,
than those without dementia, at admission (dementia: 76 [83.5%] vs no dementia:
84 [93.3%], P = .04) and discharge (78 [85.7%)] vs 83 [92.2%], P = .16). PIM use was
causal or contributory to the admission in 28.1% of study participants (n = 45) who
were taking at least 1 PIM at admission.

Conclusions: Over 80% of acutely admitted older adults took PIMs at hospital admis-
sion and discharge and for over a quarter of these people the admissions were attrib-
utable to PIM use. Hospitalisation presents an opportunity for comprehensive
medication reviews, and targeted interventions that enhance such a process could

reduce PIM use and related harm.

KEYWORDS
Beers criteria, dementia, long term care, medication-related hospitalisation, potentially

inappropriate medication, residential aged care facility, STOPP criteria

[95% confidence interval 1.2-1.7]).) Dementia is associated with
worse clinical outcomes during an inpatient stay,? including a higher
incidence of delirium, longer hospital stay and greater decline in physi-
cal and cognitive function compared to those without dementia.>-
Medication-related harm has been identified as a common
cause of preventable hospital admission; up to 30% of hospital

admissions are directly related to medication-related problems in
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older adults.* The risk of harm due to polypharmacy and potentially
inappropriate prescribing is becoming an increasing problem due to
increased complexity of medicine use in an aging population.*~¢
Potentially inappropriate prescribing encompasses: (i) prescribing of
potentially inappropriate medications (PIMs) where the risk associ-
ated with medicine use outweighs the clinical benefit; and
(ii) potential prescribing omissions, which is the omission of clinically
indicated medicines in patients with substantial life expectancy
where no contraindications exist.®” The most frequently utilised
explicit screening criteria for PIMs in older people include the Amer-
ican Geriatric Society (AGS) Beers criteria,® and the Screening Tool
of Older Person's Prescriptions/Screening Tool to Alert doctors to
Right Treatment (STOPP/START) criteria.”

People living in residential (long-term) aged care facilities (RACFs)
are at an increased risk of medication-related harm from PIM use due
to their advanced age, multimorbidity and high rates of poly-
pharmacy.’® Approximately half of all aged care residents in Australia
have a diagnosis of dementia,'* which places them at increased risk of
harm due to PIMs, because medicines classified as PIMs such as ben-
zodiazepines, antipsychotics, anticholinergics and the use of multiple
central nervous system-active medicines are associated with worse
outcomes in people with dementia compared to those without
dementia.'?

Results from previous studies regarding the impact of hospital
admission on the reduction or increase in associated PIM use are
conflicting. In a longitudinal study from Ireland involving 38 229
older adults in the primary care setting, the risk of using any PIM
(defined by STOPP criteria) increased by 72% after hospital admis-
sion (adjusted odds ratio [AOR] 1.72 [1.63-1.84]).° Similar studies
from Australia, Israel and Brazil found an increase in the prevalence
of PIM use from admission to discharge, defined by the STOPP and
Beers criteria, of between 4.3 and 6.7%.2471¢ In contrast, 3 other
Australian studies found PIM use significantly reduced from the
time of hospital admission to discharge, of a magnitude ranging
from 9 to 15%.17°* In 1 further Spanish study, a cohort of
200 patients discharged from an acute geriatric unit had no change
in PIM use from admission to discharge (68.5 vs 71.5%).2° However,
evidence is limited on the extent to which PIM use changes over
time as well as the contribution of PIMs to hospital admission
among older people with dementia compared with those without
dementia.

The objective of this study was to compare the prevalence of
PIM use at hospital admission and discharge, in RACF residents with
and without dementia acutely admitted to hospital, and the contribu-

tion of PIMs to hospital admission.

2 | METHODS
2.1 | Design and setting

We re-analysed data collected from a multicentre, prospective

cohort study involving 5 major public hospitals in South Australia as

BRITISH
PHARMACOLOGICAL 2415
] SOCIETY
oA

What is already known about this subject

e Medication-related harm is the most common cause of
preventable hospital admission in older people.

o People living in residential aged care facilities are vulnera-
ble to medication-related harm from potentially inappro-
priate medication (PIM) use. However, evidence on PIM-
related hospital admission among residential aged care

facility residents is limited.
What this study adds

e PIM use was causal or contributory to 1/4 of hospital
admissions among people with at least 1 PIM.

e People with dementia had less PIMs, according to at least
1 of the 2 screening criteria (STOPP or Beers criteria),
than those without dementia, at the time of hospital
admission.

e There was no significant difference in the use of at least
1 PIM from either of the 2 criteria between people with

and without dementia at the time of hospital discharge.

part of a study to assess the potential for deprescribing for elderly

hospitalised patients admitted from RACFs.

2.2 | Study population

The study sample included consecutively admitted older adults, aged
75 years or older who were admitted with an acute illness managed
by a general medicine ward, who were taking 5 or more regular medi-
cines prior to admission, and who were discharged to a RACF. Partici-
pants undergoing palliative care were excluded from the study.
Participants were enrolled from all 5 major public hospitals in South
Australia over a 5-week period between 5 June 2017 and 7 July
2017.

2.3 | Data collection

Data were collected prospectively during the admission by a clinical
pharmacist, using a standardised data extraction form comprising
sociodemographic characteristics, a complete list of medicines taken
at admission and on discharge, reasons for admission, comorbidities
and pathology test results. Dementia diagnosis and diagnoses for
other chronic health conditions were extracted from the medical
history noted during the course of the admission (including any new

diagnosis during the admission). All medication changes from the
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time of admission to discharge were noted. These changes included
medications that were ceased, changed from regular use to when
required or from when required to regular use, medicines with the
dose decreased or increased as well as newly started medicines at
discharge were recorded. Medications were coded according to the
World Health Organisation (WHO) Anatomical Therapeutic Chemical
classification system.?! Ethics approval was obtained via the South-
ern Adelaide Clinical Human Research Ethics Committee, reference
number HREC/17/SAC/368 and the University of South Australia

human research ethics committee.

2.4 | PIM use at hospital admission and discharge

Use of PIMs at the time of hospital admission and discharge was
defined according to 2 internationally validated indicators, the
STOPP version 27 and the 2019 AGS Beers Criteria.® STOPP ver-
sion 2 criteria is a set of 80 criteria encompassing PIMs in patients
aged 65 years and above that should be avoided. Eighteen of the
original 80 STOPP criteria could not be applied due to insufficient
data and so were excluded from the study. The AGS Beers criteria
categorises PIM use into 5 categories: PIMs to avoid for older
adults, medications to avoid in older adults with specific diseases or
syndromes, medications to avoid or the dosage of which should be
adjusted based on renal function, and clinically important drug-drug
interactions and drugs to be used with caution in older adults. The
Beers criteria category drugs to be used with caution in older adults
(table 4 in the 2019 Beers criteria) was not included in the analysis
because the authors of the Beers criteria note that, although these
medicines should be used with caution in older adults, there is cur-
rently insufficient evidence to officially designate these medicines as
PIMs.22 The other 4 Beers criteria categories were used in this
study. The prevalence of PIM use was determined by dividing the
number of people with use of at least 1 PIM by the total number of
people in the study. We did not report the number of Beers criteria
per person as some medicines appear in >1 of the 4 categories of
Beers criteria included in the study, meaning that reporting of the
number of Beers criteria met per person would result in double cou-
nting of these medicines. We calculated the number of STOPP
criteria per person as published in the 2015 update. We also mea-
sured the composite PIM exposure prevalence, defined as PIM
exposure according to at least 1 of the 2 screening criteria: Beers
or STOPP criteria. Prevalence of PIM use was assessed for both
RACF residents with and without dementia, at hospital admission
and at discharge. Differences in the prevalence of PIM use were
compared for people with and without dementia. We calculated the
total number of unique medicines per person as well as the number
of regular medicines taken at admission and discharge based on
Anatomical Therapeutic Chemical codes (at the fifth level). Regular
medicines comprised medicines taken on a regular basis, excluding
when required medicines. For the purpose of this study, dementia
refers to people with diagnosis of any form of dementia or cognitive

impairment, as recorded by the clinical team.

2.5 | PIM-related hospital admissions

To determine the extent to which PIM use was associated with the
reason for hospital admission, the medications, medical conditions
and pathology results for study participants with PIMs identified at
hospital admission were reviewed by an expert clinical panel of clini-
cians with geriatric medicine expertise (one medical doctor and 3 phar-
macists). Each member of the panel independently evaluated the
potential for these PIMs to have contributed to the admission. In rat-
ing the potential for PIM use to have contributed to the hospital
admission, each expert panel member independently used the WHO-
Uppsala Monitoring Centre criteria for causality assessment.?® PIMs
with a causal connection or contribution to the main reason for admis-
sion were defined as those assessed as having a certain, probable or
possible causal relationship as defined by the WHO-Uppsala Monitor-
ing Centre criteria. Where there was disagreement about the contri-
bution of the PIM to the reason for admission (n = 18 cases), a fourth
expert panel member with expertise in clinical pharmacy blindly and
independently evaluated these cases to resolve discrepancies.

2.6 | Data analysis

Descriptive statistics (numbers and percentages for categorical data,
means [+ standard deviation] and medians with interquartile range
[IQR] for continuous variables) were used to describe baseline char-
acteristics of participants with and without dementia. Paired and
unpaired t-tests, Wilcoxon 2-sample tests, X2 tests or Fisher's exact
tests were used to test differences in proportions between the
2 groups concerning sociodemographic and clinical characteristics.
Prevalence of PIM use at the time of hospital admission and dis-
charge was compared using %2 test and McNemar statistics for peo-
ple with and without dementia. The proportion of people whose
hospital admission was attributed to PIMs by the expert panel was
calculated. The change from admission to discharge in the use of
PIMs, psychotropic medicines, hyperpolypharmacy (defined as the
regular use of 10 or more unique medicines) and PIMs related to
fall-increasing medicines was assessed using mixed-effects logistic
regression analysis (the GLIMMIX procedure), adjusted for age, sex,
length of hospital stay and age-adjusted Charlson comorbidity index.
This model allows for clustering within all 5 hospitals and within
subjects (repeated measures at admission and discharge). Statistical
significance was set at P-value <.05. All analyses were performed
using Statistical Analysis System (SAS) software version 9.4 (SAS
Institute, Inc., Cary, NC, USA).

2.7 | Nomenclature of Targets and Ligands

Key protein targets and ligands in this article are hyperlinked to
corresponding entries in http://www.guidetopharmacology.org, the
common portal for data from the IUPHAR/BPS Guide to
PHARMACOLOGY.
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3 | RESULTS

A total of 181 participants were included in the study (Figure 1), of
whom, 91 (50.3%) participants had a diagnosis of dementia (Table 1).
The median age at admission was 87.0 years (IQR 81.7-91) for people
with dementia, and 88.4 years (IQR 82.9-92.1) for those without
dementia. The most common primary diagnoses at admission were
pneumonia/lower respiratory tract infections (n = 45, 24.9%), falls
(n = 25, 13.8%) and cardiovascular conditions (n = 21, 11.6%). There
was no difference in median duration of hospital stay in people with
and without dementia (10 days for people with dementia vs 8.5 days
for those without dementia, P = .85) or median age-adjusted Charlson
comorbidity index (6 vs 7, P = .15, Wilcoxon 2-sample test).

The mean number of unique medicines taken by all participants
increased from 10 at admission to 11 at discharge (P < .0001). When
stratified by people with and without dementia, there was a similar
temporal change in medicine use from admission to discharge
(Table 2). People with dementia had a mean increase of 0.95 + 2.05
new medicines from admission to discharge, which was not signifi-
cantly different to people without dementia (0.98 + 2.12, P = .92).
People with dementia used a significantly lower number of medicines
at both admission and discharge, compared to those without dementia
(Table 2).

3.1 | Prevalence of PIM use at admission and
discharge

There was no difference in the prevalence of STOPP or Beers criteria
PIM use in people with dementia compared to those without demen-
tia on admission or at discharge (Table 3 and 4). At the time of admis-
sion, the prevalence of exposure to at least 1 PIM from either of the

2 criteria was lower in people with dementia (n = 76, 83.5%) than in

those without dementia (n = 84, 93.3%; P = .04). At the time of dis-
charge from hospital, 86% of people with dementia used at least
1 PIM, which was not significantly different to the prevalence in peo-
ple without dementia 92.2% (P = .16).

The most common Beers criteria PIMs at admission were long-
term use of proton pump inhibitors (41.8% in those with dementia
and 52.2% in those without), use of benzodiazepines and related med-
icines (35.2% in those with dementia and 36.7% in those without), use
of 3 or more CNS-active medicines (30.8% in those with dementia
and 30% in those without), and concurrent use of opioids and benzo-
diazepines (19.8% in those with dementia and 24.4% in those without;
Table 3).

The most common STOPP related PIMs at admission were use of
medicines with anticholinergic properties (35.2% in those with
dementia and 22.2% in those without), use of high dose PPIs for lon-
ger than 8 weeks (31.9% in those with dementia and 47.8% in those
without), and use of benzodiazepines for longer than 4 weeks (23.1%
in those with dementia and 24.4% in those without; Table 4).

Among people with dementia, there was a significant increase
from admission to discharge in the use of medicines with anticholiner-
gic properties (STOPP-related PIM, 35 vs 45%, P < .01) and benzodiaz-
epines and related drugs (Beers' PIM, 35 vs 46.2%, P < .01). A similar
trend was observed in the use of antipsychotics (STOPP/Beers' PIM,
14.3 vs 21%, P = .014) and opioids (Beers' PIM, 18.9 vs 24.2%,
P = .025) in people with dementia with history of falls or fracture. In
addition, there was a significant reduction in the use of PPls from
admission to discharge in people with dementia (Beers' PIM, 41.8 vs
36.3%, P < .01). For participants without dementia, the use of opioids
in people with history of falls or fracture significantly increased from
admission to discharge (18.7 vs 26.7%, P = .02), while the use of ben-
zodiazepines in people without dementia with a history of falls or
fracture was significantly decreased from admission to discharge
(STOPP/Beers' PIM, 10 vs 7.8%, P < .01; Table 3 and 4).

Assessed for eligibility (n = 209)

!

Excluded (n = 28)

*Not meeting inclusion criteria
(excluded n = 6 for palliation, n = 13
patients taking <5 regular medicines)

*Other reasons (excluded n = 7 for
missing data, n = 2 died after data
collection commenced )

FIGURE 1 Study flow chart

Analysed (n = 181)
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TABLE 1  Study participant demographic and clinical characteristics (n (%) unless otherwise stated)
All With dementia Without dementia P-value

n 181 1(50.3) 90 (49.7)
Age (y), median (IQR) 7 (81.7-90.9) 88.4(82.9-92.1) 12
Female 99 (54.7) 47 (51.7) 52(57.8) 41
RACF resident prior to admission 135 (74.6) 7 (73.6) 68 (75.6) .57
Length of hospital stay (d), median (IQR) 0(5-18) 8.5 (5-20) .85
Comorbidity status
Age-adjusted Charlson comorbidity index, median (IQR) 6 (5-8) 7 (6-8) .15
IHD/MI 71(39.2) 29 (31.9) 42 (46.7) .04
CCF 39 (21.5) 14 (15.4) 25(27.8) .04
Diabetes mellitus 43 (23.8) 23(25.3) 20 (22.2) .63
Stroke/TIA 58(32.0) 28(30.8) 30(33.3) 71
COPD 45 (24.9) 18(19.8) 27 (30.0) A1
GORD 60 (33.1) 24 (26.4) 36 (40.0) .05
Osteoporosis 58 (32.0) 30 (33.0) 28 (31.1) 96
Renal function at admission, mL/min
260 2(6.6) 10 (11.0) 2(2.2) .01
30-59 88 (48.6) 50 (55.0) 38(42.2)
15-29 62 (34.3) 24 (26.4) 38 (42.2)
<15 19 (10.5) 7(7.7) 12 (13.3)
Admission diagnosis
Exacerbation of known co-morbidity 100 (55.2) 46 (50.6) 54 (60.0) .20
New condition 81 (44.8) 45 (49.5) 36 (40.0)
Specific admission diagnoses
Pneumonia/lower respiratory tract infection 45 (24.9) 9 (31.9) 16 (17.8) .03
Falls 25(13.8) 13(14.3) 12(13.3) .85
Cardiovascular related 19 (10.5) 7(7.7) 14 (15.6) .10
Sepsis 13(7.2) 6 (6.6) 7(7.8) 76
Fracture 9 (5.0) 2(2.2) 7(7.8) .08
COPD exacerbation 9 (5.0) 3(3.3) 6(6.7) .30
Urinary tract infection 10 (5.5) 5(5.5) 5(5.6) .99
Dementia related admission 11 (6.1) 11 (12.1) - -

IQR: interquartile range; SD: standard deviation; RACF: residential aged care facility; IHD/MI: ischaemic heart disease/myocardial infarction; CCF: conges-
tive cardiac failure; COPD: chronic obstructive pulmonary disease; GORD: gastro-oesophageal reflux disease; TIA: transient ischaemic attack.

3.2 | Change in number of people with use of at
least 1 PIM from admission to discharge

After adjusting for covariates, there was no statistically significant dif-
ference in the odds of receiving at least 1 Beers or STOPP criteria
PIM at discharge compared to admission for participants with or with-
out dementia (Table 5).

There was no significant change in the odds of taking at least
1 fall-risk increasing PIM (STOPP/Beers criteria) from admission to
discharge among the whole cohort, after adjusting for covariates.
However, analysis by dementia status showed people with dementia
had a significant increase in the odds of being exposed to at least
1 fall-risk-increasing PIM (STOPP criteria) from admission to discharge
when compared to those without dementia, (AOR 3.18 [1.31-7.74],

P = .01). This was not significant when applying the Beers criteria for
fall-risk-increasing PIMs (AOR 1.83 (0.83-4.04), P = .13).

3.3 | PIM-related hospital admissions

The expert panel assessment found that PIM use was causal or con-
tributory to the admission in 45 study participants (i.e. 28.1% of par-
ticipants who had at least 1 Beers/STOPP criteria PIM at admission).
Among those exposed to PIMs at admission, 23 (30.3%) participants
with dementia experienced PIM-related hospitalisation compared
with 22 (26.2%) participants without dementia (P = .57). Of the
45 admissions where the PIM was a causal or contributory factor,
29 admissions (64.4%) were attributable to PIMs in both the STOPP
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TABLE 2  Comparison of medication use at hospital admission vs discharge (n (%) unless otherwise stated)

Admission Discharge

Dementia No dementia Dementia No dementia
Total number of unique medications, mean (+SD) 9.5 (£3.5) 10.9 (x3.4) * 10.5 (£3.6) 11.8 (x3.5) *
Number of regular medicines, mean (+SD) 8.8 (+3.2) 10.1 (x3.2) * 10.2 (+3.4) 11.4(x3.5) *
Hyperpolypharmacy ? 36 (39.6) 47 (52.2) 45 (49.5) 60 (66.7)*
Proportion receiving any psychotropic medicine 58 (63.7) 50 (55.6) 4 (70.3) 49 (54.4)*
Proportion receiving:
Antipsychotics 24 (26.4) 6(6.7)* 36 (39.6) 6(6.7)*
Antidepressants, 41 (45.1) 33(36.7) 41 (45.1) 33(36.7)
Anxiolytics/hypnotics 31(34.1) 33(36.7) 40 (44.0) 31(34.4)
Anti-dementia medicines 8(8.8) - 9(9.9) -

*P < .05;

SD: standard deviation; ? defined as the regular use of 10 or more unique medicines

TABLE 3

People with dementia, n = 91

Potentially inappropriate medication (PIM) use prevalence as per the 2019 beers criteria at hospital admission vs discharge

People without dementia, n = 90

Characteristics Admission
21 PIM 72(79.1)
Most common PIMs

Independent of diagnosis or condition

Antidepressants 4(4.4)
Antipsychotics 24 (26.4)
Benzodiazepines & related drugs 32(35.2)
Proton pump inhibitors 38 (41.8)
Clinically important drug-drug interactions

Any combination of 3 or more CNS-active medicines 28 (30.8)
Concurrent use of opioids and benzodiazepines 18 (19.8)
Concurrent use of opioids and pregabalin 6(6.6)
Use of medicines with strong anticholinergic properties 17 (18.7)
Considering disease and syndrome interactions

Antiepileptics with history of falls or fractures 10 (11.0)
Antipsychotics with history of falls or fractures 13 (14.3)
Benzodiazepines with history of falls or fractures 16 (17.6)
Antidepressants with history of falls or fractures 16 (17.6)
Opioids with history of falls or fractures 17 (18.7)

Medications that should be avoided or dose reduced with decreased kidney function

Spironolactone 5(5.5)

*P < .05;
CNS: central nervous system

and Beers criteria, 11 (24.4%) were attributable to PIMs in the 2019
Beers criteria only, and 5 (11.1%) were attributable to PIMs in the
STOPP criteria only. Falls (with or without fracture) while receiving
fall-risk-increasing PIM (benzodiazepines, opioids, vasodilators and
antipsychotics) were the most common PIM-related event considered
causal or contributory to the admission, occurring in 25(55.5%) of the

45 admissions (Figure 2).

Discharge Admission Discharge
77 (84.6) 73(81.1) 77 (85.6)
3(3.3) 10(11.1) 7(7.8)
36 (39.6)* 4(4.4) 5(5.6)
42 (46.2)* 33(36.7) 31(34.4)
33(36.3)* 47 (52.2) 46 (51.1)
33(36.3)* 27 (30.0) 27 (30.0)
22 (24.2)* 22 (24.4) 23 (25.6)

9(9.9) 9 (10.0) 9 (10.0)
15 (16.5) 15 (16.7) 11 (12.2)*

9(9.9) 4(4.4) 2(2.2)
19 (20.9)* 2(2.2) 1(1.2)
18 (19.8) 9 (10.0) 7(7.8)*
15 (16.5) 12 (13.3) 12 (13.3)
22 (24.2)* 17 (18.7) 24 (26.7)*

7(7.7) 6(6.7) 4 (4.4)

4 | DISCUSSION

Results of our study highlight that PIM use is common among acutely
hospitalised RACF residents with polypharmacy. Residents with
dementia had less PIM at the time of hospital admission according to
at least 1 of the 2 screening criteria than those without dementia.

There was no significant change in the prevalence of STOPP or Beers
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TABLE 4
hospital admission vs discharge

People with dementia, n = 91

Potentially inappropriate medication (PIM) use prevalence as per Screening Tool of Older Person's Prescriptions (STOPP) criteria at

People without dementia, n = 90

Characteristics Admission Discharge Admission Discharge

21 PIM 71(78.0) 72(79.1) 79 (87.8) 77 (85.6)

Median number (IQR) of STOPP criteria 2 (1-4) 2 (1-4) 2 (1-4) 2(2-3)

Most common PIMs

Any duplicate drug class prescription 14 (15.4) 10(11.0) 12 (13.3) 10(11.1)

Loop diuretics without evidence of heart failure, liver failure, 13 (14.3) 14 (15.4) 23 (25.6) 27 (30.0)
nephrotic syndrome or renal failure

Benzodiazepines for 24 weeks 21(23.1) 20(22.0) 22 (24.4) 18 (21.0)*

Use of medicines with anticholinergic properties 32(35.2) 41 (45.1)* 20(22.2) 18 (20.0)

High dose PPI for >8 weeks 29 (31.9) 25 (27.5)* 43 (47.8) 43 (47.8)

Benzodiazepines use with history of falls or fractures 16 (17.6) 18 (19.8) 9(10.0) 7 (7.8)*

Antipsychotics use with history of falls or fractures 13 (14.3) 19 (20.9)* 2(2.2) 1(1.1)

Use of regular opioids without concomitant laxative 9(9.9) 10(11.0) 14 (15.6) 12 (13.3)

Long-acting opioids without short-acting opioids for 10(11.0) 10 (11.0) 16 (17.8) 16 (17.8)
break-through pain

Concomitant use of 2 or more drugs with anticholinergic 7(7.7) 6 (6.6) 3(3.3) 2(2.2)
properties

*P < .05;

IQR: interquartile range; PPI: proton pump inhibitors

criteria PIM use between discharge and admission for patients with or
without dementia.

A nation-wide Danish study of RACF residents with dementia
(h = 19 248) and without dementia (h = 30 632), found PIM use
was less frequent in residents with dementia than in those without
dementia (PIMs defined by the Danish red-yellow-green list, 50.7 vs
54.2%, P < .001; PRISCUS PIMs list: 27.7 vs 33.7, P < .001)%*

TABLE 5
discharge

Change in medicine use from hospital admission to

AOR (95% CI)?, P-value

With dementia
1.95 (0.90-4.23), .09
1.52(0.72-3.19), .27

Without dementia
2.38 (1.14-4.98), .02
0.93 (0.43-2.01), .85

Characteristics
Hyperpolypharmacy

Psychotropic
medicines use

PIM use defined by
beers Criteria®
PIM use defined by
STOPP Criteria®

Fall-related STOPP
criteria PIM use®

b

1.57(0.67-3.69),.29  1.58(0.61-4.14), .34

1.09 (0.48-2.44), .87 0.75(0.26-2.18), .60

1.28(0.57-2.86),.55 0.61(0.20-1.93), .40

Fall-related beers 1.44 (0.67-3.10), .34

criteria PIM use®

1.43(0.62-3.32), .40

2AOR shown for time-periods (hospital discharge vs admission), adjusted
for age, sex, length of hospital stay, age-adjusted Charlson Comorbidity
Index; © excluding antidementia medicines; ¢ modelling the probability that
patient is exposed to at least 1 PIM.

which is consistent with our findings. Similarly, a previous system-
atic review of the use of PIMs in older adults living in nursing
homes found dementia was associated with a decrease in PIM
use.?> Our finding that people with dementia had a marginally
lower, but not statistically significant, level of comorbidity, and were
taking a lower number of unique medicines than in those without
dementia further supports this, as prior evidence shows that there
is a linear relationship between number of medicines used, mul-
timorbidity and PIM use.?®

In our study, there was a non-significant increase in the odds of
taking at least 1 Beers criteria PIM at discharge for both RACF resi-
dents with and without dementia, while there was a small but non-
significant reduction in STOPP criteria PIM use in those without
dementia. Previously published data on the change in PIM preva-
lence from hospital admission to discharge in RACF residents with
and without dementia is limited. However, some studies have com-
pared PIM use at admission and discharge among older adults in
general and people with dementia in particular. These studies had
mixed results, with no significant difference from admission to dis-
charge in 1 study,?® a significant reduction in PIM prevalence

17719 and an increase

14-16 In

between admission and discharge in 3 studies
in PIM prevalence from admission to discharge in 3 others.
an Australian study involving 277 people with dementia who had
unplanned hospital admission, 96% of the participants were exposed
to at least 1 Beers PIM at admission and, prevalence was reduced
to 87% at discharge.r’ In contrast, our study found no significant
difference in Beers PIM use between admission and discharge.

The reason for this difference may be that in our study we only
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FIGURE 2 Percentage and types of
potentially inappropriate medication (PIM)-related
events causal or contributory to the admission in
the study cohort

Type of PIM-related Event

Acute renal failure and/or dehydration

Sedation, dizziness, related aspiration and/or
pneumonia

Confusion and/ or delirium

Fall while receiving fall-increasing PIMs

included RACF residents receiving polypharmacy, and included
additional categories of PIMs, such as PIMs dependent on
diseases/conditions.

This study also examined whether PIM use was causal or con-
tributory to the hospital admission. The panel of experts adjudicated
that over a quarter of patient admissions among those taking at
least 1 PIM was attributable to the use of PIMs. Half of PIMs with
a causal or contributory relationship to admission involved a fall
while receiving fall-risk-increasing PIMs and the next most common
PIM related events were confusion and/or delirium. The prevalence
of PIM-related hospitalisation in our study is higher than reported in
an earlier Australian study involving 534 older hospital in-patients,
which found that 6% of all hospital admissions were due to use of a
STOPP criteria PIM.*® Similarly, an Irish study of 715 older patients
admitted with acute illness found PIM use was casual or contribu-
tory to hospital admission in 11.5% and 6% of patients with STOPP
and Beers criteria PIMs respectively.?” In both studies, falls associ-
ated with use of PIMs was the commonest PIM-related event con-
sidered causal or contributory to the admission, in line with our
study. In addition, a study from the US involving 600 older adults
admitted with acute illness found that 158 (26.3%) participants
experienced 329 adverse drug events (ADEs); 219 of these
329 ADEs (66.6%) were causal or significantly contributory to hospi-
tal admission. Of the 329 ADEs, 51.7% and 20.4% ADEs involved
STOPP and Beers criteria PIMs respectively, P < .01.2% These differ-
ences may be due to a number of reasons. First, in our study, we
included older adults, who were taking 5 or more medicines prior to
admission. In contrast, in other studies not all participants were
exposed to polypharmacy, with an lIrish study having only 48% of
participants prescribed 5 or more medicines?” and in a US study,
2/3 were prescribed 6 or more medicines.2® In addition, half of par-
ticipants in our study had dementia, compared to the other studies,

where between 10-19.5% of participants had a history of chronic

Postural hypotension
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Hyperkalaemia
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Constipation
Bradycardia 7—‘
Agitation I
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N Dementia

] u No dementia
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Percentage (out of all PIM-related events [n = 59])

cognitive impairment or dementia.?”?® There were higher rates of
PIM use in our study, with participants taking 1 or more STOPP
(83%) or Beers criteria PIM (80.1%), compared with 54.8% partici-
pants taking 1 or more STOPP PIMs in the other Australian study®®;
participants taking 1 or more STOPP (35%) or Beers criteria PIMs
(25%)%7; patients taking 1 or more STOPP (56.2%) or Beers criteria
PIMs (28.8%).2% Consistent with our findings, a 2019 Malaysian
study of 301 older inpatients, found that PIM use in 24% of
patients with 21 STOPP criteria PIM (n = 105) was plausibly linked
with preventable ADEs, which were considered causal or contribu-
tory to the admission.?’ However, the rate of STOPP criteria PIM
use on admission was higher in our study (83%) than in the Malay-
sian study (39.5%).

In this study, we also looked at the change from admission to dis-
charge in the use of fall-risk-increasing PIMs. Results of our study
show a significant increase in the odds of taking at least 1 fall-related
STOPP criteria PIM in people with dementia compared to those with-
out dementia on discharge, despite a large body of evidence indicating
people with dementia are particularly vulnerable to poor outcomes
associated with a fall.>® This may be related to a significant increase in
the use of psychotropic medicines on discharge in people with
dementia (70.3%) than in those without dementia (54.4%). It is rec-
ommended that people with dementia on fall-risk-increasing PIMs
with a history of falls should have their medication reviewed, and if
possible discontinued to reduce their risk of falling, which is a major
cause of morbidity and mortality in dementia. Prior studies examining
the factors for psychotropic prescribing in people with dementia have
largely focused on RACFs, although evidence is limited in acute care
settings. In a qualitative study from the UK, old age psychiatrists
believe there is a lack of viable alternatives and pressure from nurses,
care home staff and families to prescribe antipsychotics for behav-
joural and psychological symptoms of dementia.®* Future studies

should explore the reasons for the observed increase in the use of
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PIMs of fall-risk-increasing medicines in people with dementia in
acute care setting.

The present findings have implications for improving health out-
comes by preventing medication-related harm in older adults and peo-
ple with dementia. One-quarter of hospital admissions for patients
taking at least 1 PIM were attributed to PIM exposure. It is possible
that interventions targeting PIM use, which is modifiable, could lead
to improved health outcomes in older adults and people with demen-
tia. Furthermore, although hospitalisation could enable the opportu-
nity for focused medication review and subsequent reduction in
prescribing of PIMs, our result suggests missed opportunities to
improve medicines use during this time. Future studies are warranted
to generate evidence on risk factors that drive prescribing of PIMs in
older adults and people with dementia so tailored interventions can
be designed to reduce PIM use. In South Australia, there are several
hospital-based initiatives to achieve continuity in medicines manage-
ment. These include ward-based clinical pharmacy services such as
medication review and reconciliation (on admission, during admission
and on discharge) through MedMAP (medication management plan),
preadmission clinic and emergency department pharmacist services

(some public hospitals)®?

which help to reduce PIM use in people with
dementia. However, data regarding the extent to which these services
are provided to people with dementia are limited. Published system-
atic reviews have shown additional interventions that could help to
optimise medicines use for people with dementia.>® These include
deprescribing interventions, comprehensive geriatric assessment and
consultations, multidisciplinary case conferencing and training of nurs-
ing staff for PIM use reduction in people with dementia.>®

The strengths of this study are the use of most recent version of
the STOPP (2015 version 2) and Beers (2019) criteria to identify PIM
use, use of data from a multicentre prospective cohort study from
5 major public hospitals, and the involvement of expert panels in the
assessment of PIM-related events associated with hospital admissions.
Study limitations included restriction to a cohort of older inpatients
who were taking at least 5 medicines prior to admission, and this study
sample may not be representative of an entire RACF resident popula-
tion, although polypharmacy is common among RACF residents. Thus,
the prevalence of PIM use should be interpreted in view of the study
cohort characteristics, older adults (= 75 years) who were taking multi-
ple medicines (5 or more medicines). Some causality ratings were rated
as unassessable/unclassifiable and these may have been assessed as
probable, possible or certain if sufficient information with regard to
history of present illness (e.g. aggression, aspiration), and time of
medication initiation (some benzodiazepines and opioids) were
available. Similarly, had this information been available (e.g. what
happened/how did the patient fall, blood pressure reading just after
fall), some cases rated as probable or possible may have been re-
assessed as certain. We have enrolled consecutively admitted older
adults over a 5-week period, and therefore the impact of seasonal var-
iation in hospital admissions was not accounted in this study. Another
limitation was the relatively small sample size, which may have pre-
cluded the ability to detect any statistically significant differences in

PIM use between groups and from admission and discharge. It may be

that statistically significant differences would have emerged with a
larger sample size, which has the potential to limit the generalisability

of our findings.

5 | CONCLUSION

Our findings indicate that a substantial proportion of acutely hos-
pitalised aged care residents with and without dementia and/or cogni-
tive impairment received PIMs at hospital admission and discharge.
Among participants exposed to PIMs, over a quarter of hospital
admissions were attributable to PIM use. Tailored interventions to
reduce PIM use and associated harm among aged care residents are
warranted.
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