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Potentially inappropriate prescribing in Australian nursing home
residents with advanced dementia: a sub-study of the IDEAL Study

Potentially inappropriate prescribing in advanced dementia

Abstract

Background Prescribing medications for nursing home residents with advanced dementia should focus
on optimising function and comfort, reducing unnecessary harms and aligning care goals with a
palliative approach.

Objective To estimate the proportion of Australian nursing home residents with advanced dementia
receiving potentially inappropriate medications, identify those most commonly prescribed, and
factors associated with their use.

Design Data were collected through retrospective audit of medication charts.

Setting/Subjects Two hundred and eighteen nursing home residents with advanced dementia from 20
nursing homes participating in a cluster randomised controlled trial of case conferencing (the IDEAL
Study) from June 2013 to December 2014.

Measurements Inappropriate drug use was defined as medications classified as ‘never appropriate’ by
the Palliative Excellence in Alzheimer Care Efforts program (PEACE) criteria. Generalized linear mixed
models were used to identify variables predicting use of ‘never’ appropriate medications.

Results Over a quarter (n= 65, 30%) of residents received at least one medication classed as ‘never’
appropriate, the most common being lipid-lowering agents (n=38, 17.4%), antiplatelet agents (n=18,
8.3%) and acetylcholinesterase inhibitors (n=16, 7.3%). Residents who had been at the nursing home
for <10 months (odds ratio [OR] 5.60, 95% confidence intervals [Cl] 1.74-18.06), and 11 to 21 months
(OR 5.41, ClI 1.67-17.75) had significantly greater odds of receiving a never appropriate medication
compared to residents who had been at the nursing home for >5 years.

Conclusions Use of potentially inappropriate medications in Australian nursing home residents with
advanced dementia is common. A greater understanding of the rationale that underpins prescribing
of medications is required.
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Introduction

A palliative approach is best practice for people with advanced dementia. Their care and comfort
should focus on minimising suffering.’ 2 The role of medications in a palliative approach is primarily to
relieve symptoms and are prescribed when adverse effects are outweighed by the likelihood of
benefits that fall within the individual’s life expectancy and no non-pharmacological alternatives are
available®. Adverse effects associated with potentially inappropriate prescribing in older adults are
associated with increased hospitalisation and mortality* > and involves extensive costs to healthcare
systems.®” People with advanced dementia are particularly vulnerable to adverse drugs reactions as
they undergo extreme physiological changes (in addition to those of normal ageing) that affect the

way medications are metabolised in the body.°

Whilst there are several criteria available for assessing the appropriateness of prescribing in the
elderly,!! these are not readily applicable to a palliative approach to prescribing in advanced
dementia.’? A recent systematic review identified only one currently available dementia-specific
criteria for identifying potentially inappropriate medications, which were developed through the
Palliative Excellence in Alzheimer Care Efforts Program (PEACE)*® and classify medications as ‘never’,
‘rarely’, ‘sometimes’ or ‘always’ appropriate based on a Delphi process carried out with 12

geriatricians.**

Six international studies have used these criteria to examine the prevalence of inappropriate
prescribing in nursing home residents with advanced dementia and associated factors.’>?° These
studies were undertaken in European countries,'”?® the USA'™ ® and Canada,?® and found that
proportions of nursing home residents with advanced dementia receiving ‘never’ appropriate
medications ranged from 3%'7 to 45%%*° of study populations. Lipid-lowering agents,® 16 18 20

18, 20 antihypertensives,’’ and anti-dementia drugs, specifically

antiplatelet agents,'”
acetylcholinesterase inhibitors®> 16 18 20 3nd memantine,’ were found to be the most commonly
prescribed ‘never’ appropriate medications. Predictors found to be associated with receiving ‘never’
appropriate medications included male gender,’® a higher functional status,'® earlier stage
dementia,'® %0 a shorter length of stay at the nursing home,*® diabetes, *?° having had a stroke,® %

15

living in a nursing home with frequent use of feeding tubes,™ and receiving high numbers of

medications.?°

To date, there have been two studies estimating the prevalence of inappropriate prescribing in
Australian nursing home residents with dementia.?> 22 Bosboom et al (2012) included residents at
varying stages of dementia progression and used general-elderly measures of potentially

inappropriate prescribing [Beers criteria, Drug Burden Index (>0) and polypharmacy (=5 medications)]
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rather than dementia-specific or palliative-specific criteria. Somers et al (2010) also used the Beers

criteria to determine appropriateness of medications in their sample of residents with dementia.

More recently, a new set of delphi constructed guidance measures have been developed by Australian
experts to help guide clinicians who manage co-morbid conditions in people with dementia.”® The
authors also further externally validated these guidance statements in focus groups with health
professionals to determine their utility in clinical practice.?* However, these guidance measures have

not been designed to identify the prevalence of potentially inappropriate medications via chart audit.

The current project aimed to estimate the prevalence of potentially inappropriate prescribing in
Australian nursing home residents with advanced dementia, using the disease- and stage-specific
PEACE criteria. Specific objectives were to identify: 1) the proportion of residents taking ‘never’
appropriate medications, 2) the most commonly prescribed ‘never’ appropriate medications, and 3)

factors associated with an increased likelihood of residents receiving ‘never’ appropriate medications.

Methods

This research formed a sub-study of a cluster randomised controlled trial (RCT) of facilitated case
conferencing for residents with advanced dementia living in 20 nursing homes in Sydney and Brisbane,

Australia (the ‘IDEAL Study’).?® The sub-study used a retrospective medication chart audit.

Approval to undertake this research was obtained from the University of New South Wales Human
Research Ethics Committee (approval number HC12455). Because individuals with advanced dementia
lack capacity to provide informed consent, ethics approval was gained for proxy consent by a family

member. Medication data were collected from June 2013 to December 2014.

Nursing homes were eligible to participate in the IDEAL Study if they were located in the greater
metropolitan areas of Sydney or Brisbane and met the following criteria: 1) 2100 high care beds and
2) 250% residents with dementia (or equivalent number of residents with dementia achieved by a

higher proportion or residents with dementia but lower number of beds).



To minimise selection bias, eligible nursing homes were identified via the Aged Care Australia website

(recently superseded by http://www.myagedcare.gov.au/) and approached in random order until the

target sample size of 20 was achieved.

To be eligible for the IDEAL Project, residents needed to have: 1) dementia status reported in their
progress notes and level of cognitive impairment stable for <1 month according to residential aged
care staff; 2) advanced dementia as determined by screening using the Functional Assessment Staging
Tool (FAST)?® of >63; and an Australia—modified Karnofsky Performance Status (AKPS)?’ score of <50;
3) availability of a person legally responsible to give consent on their behalf; and 4) informed consent
from a family member or other who knew the resident well and was willing to participate in IDEAL to
report their perception of quality of care. Criterion 2 was chosen because dementia stage and
functioning are predictive of <6 months survival?® and the IDEAL Project’s primary endpoint related to

end-of-life care.

Wherever available and relevant to the Australian setting, data for the current analyses used variables
found by previous studies to be significantly predictive of ‘never’ appropriate prescribing as defined
by the PEACE criteria.’>*® These included gender?®, length of stay at the nursing home,® functional

status'®, dementia status,® diabetes® and stroke.'®

Significant predictors found in two studies'® 2 utilising similar approaches to Holmes et al 2008 were
excluded from analysis for the following reasons. Differences in the way Parsons et al (2015)
categorised medications from Holmes et al include reaching consensus for aspirin, iron, vitamins,
mineral supplements and finasteride, and placing them under the ‘never’ appropriate category.?
Parsons et al’s criteria also deviated from Holmes et al by placing acetylcholinesterase inhibitors under
‘rarely’ appropriate and memantine under ‘sometimes’ appropriate, both of which were under ‘never’
appropriate in the PEACE criteria. We chose not to include Parsons et al as a source study because of
these medication classification differences, and because they used a small sample of only 15 residents.
Matlow et al 2017 focused their analysis on the last week of life, making their sample incomparable

to our own.

Data on dementia stage and functional status collected at baseline were used for this sub-study’s
analysis and were collected using the FAST and AKPS respectively. All other data were collected from

administrative and nursing records kept at each nursing home.


http://www.myagedcare.gov.au/

The FAST divides progression of dementia into seven distinct stages based on observable cognitive
and behavioural symptoms. The observational nature of the FAST enables it to be used to assess
moderate-severe stages of dementia when cognitive tests such as the Mini Mental State Examination

(MMSE)? no longer provide useful information.

The AKPS assigns a single score between 0 (dead) and 100 (normal; no complaints; no evidence of
disease) based on observation of functional independence. A score of 50, the maximum at which a
resident was deemed eligible for the current study, indicates that a person ‘requires considerable

assistance and frequent medical care’.

Resident variables found to be predictive of ‘never’ appropriate prescribing by previous studies but
either not relevant to the Australian setting or unavailable in the IDEAL Study dataset were African-
American ethnicity,’® and hospitalizations in the last 90 days®® respectively. Use of feeding tubes was
found predictive in one previous study,’ however none of the residents participating in the IDEAL
study was using a feeding tube. Nursing home variables found predictive that had no variability in the
IDEAL Study sample were dementia specificity,'®> metropolitan status®® and facility-level use of feeding
tubes; all nursing homes participating in the IDEAL Study included high proportions of residents with

dementia, were metropolitan and had equally low proportions of residents using feeding tubes.

To increase reliability, data collection and coding was undertaken via a standardised approach
maintained for all residents in all nursing homes, leaving little room for error or variation in
investigator interpretation.?® Medication charts were reviewed for each resident and names extracted
as written. This sub-study focused on regularly prescribed medications because of the difficulty in

deducing burden from pro re nata (PRN) and short-term medications.

Medication chart data were entered into Microsoft Excel version 10 (Microsoft Corporation, Seattle)
using study numbers to identify each resident. Medications were then coded according to the
Anatomical Therapeutic Chemical (ATC) Classification System, an international standard for drug
utilisation studies recognised by the World Health Organisation3! and used extensively in literature to

categorise medications.

Once ATC codes had been allocated to each medication, these were then classified according to PEACE
criteria for ‘never’ appropriate prescribing, adopting the codes reported by Toscani et al (2013)*7 (see

Box 1).



Antiplatelet agents, excluding Aspirin (BO1AC excl BO1ACO06); Lipid-lowering medications (C10); Sex
hormones (GO3H); Cytotoxic chemotherapy (L01); Hormone antagonists (L02B); Antiestrogens
(LO2BA; L02BB); Immunomodulators (L0O3); memantine (NO6DX01); Acetylcholinesterase inhibitors
(NO7AA); Leucotriene receptor antagonists (R03DC)

Medications with ATC code NO6D were included to this study’s classification of ‘never’ appropriate
acetylcholinesterase inhibitors.

While we used the same codes previously selected by Toscani et al, there was one exception where
they included NO6D acetylcholinesterase inhibitors into the ‘always’ appropriate category, possibly
due to the recent evidence showing effectiveness in severe dementia. However, we chose to include
these medications under the ‘never’ appropriate category, as the safety and benefit of these

medications for individuals receiving palliative care is still contentious.

Descriptive analyses were conducted to provide summary characteristics for residents. A chi-square
analysis was conducted to test whether there was a significant difference in the percentages of
residents taking a ‘never’ appropriate medication between intervention and control groups. Where
no significant difference was observed, it was considered appropriate to combine the arms for all

further analyses.

Generalized Linear Mixed Models (GLMM) with a logit link function were used to determine predictors
of receiving a ‘never’ appropriate medication (binomial distribution). GLMMs allow for the inclusion
of fixed and random effects in the model, and allow for nested sources of variability in data. In these
models, the nursing home was included as a random effect, to account for the intra cluster-

correlations in the sample and produce better fixed-effect estimates.

A preliminary GLMM included all variables found in previous studies as predictors of residents with
advanced dementia receiving a ‘never’ appropriate medication; these variables included gender,
length of stay at the nursing home (categorised into quintiles), functional status (AKPS score),
dementia status (FAST score 7 vs 6), diabetes and stroke. The final model included only factors
significant (p<0.05) or approaching significance (p<0.2) in the first analysis. For each model, p-values
were provided for each estimate of fixed effects, and odds ratio (OR) and 95% confidence interval

(95%Cl) were provided for each fixed coefficient.

All analyses were conducted using SPSS (version 24) and p-values <0.05 considered to indicate

statistical significance.



Results

The IDEAL project recruited 13 nursing homes in Sydney and 7 in Brisbane. Nursing homes had a
median of 115 beds (IQR 100 — 135), and 12 were private and 8 not for profit. Of the 286 residents
recruited to the IDEAL project, we were able to collect not only complete medication data but also
socio-demographic and clinical data for 218 residents, 110 residents from intervention nursing homes
and 108 from nursing homes allocated to the control group. See Table 2 for sample characteristics. A
chi-square analysis found no significant difference in the percentages of residents taking a ‘never’
appropriate medication between intervention and control groups (p=0.183), so the groups were

combined for all further analyses.

Characteristics Whole sample At least one All medications
(n=218) ‘never’ appropriate
appropriate (n =153)
medication
(n =65)
n (%) n (%) n (%)
Gender, female 135 (61.9) 34 (52.3) 101 (66.0)
Length of stay at nursing home
<10 months 47 (21.6) 21(32.3) 26 (17.0)
11-21 months 43 (19.7) 18 (27.7) 25 (16.3)
22-37 months 44 (20.2) 11 (16.9) 33 (21.6)
38-60 months 41 (18.8) 10 (15.4) 31(20.3)
> 5 years 43 (19.7) 5(7.7) 38 (24.8)
AKPS
20 (totally bedfast) 40 (18.3) 6(9.2) 34 (22.2)
30 42 (19.3) 13 (20.0) 29 (19.0)
40 49 (22.5) 13 (20.0) 36 (23.5)
50 (considerable assistance) 87 (39.9) 33 (50.8) 54 (35.3)
FAST
6 (severe cognitive decline) 51 (23.4) 17 (26.2) 34 (22.2)
7 (very severe cognitive decline) 167 (76.6) 48 (73.8) 119 (77.8)
Comorbidities
Stroke 27 (12.4) 6(9.2) 21 (13.7)
Diabetes 29 (13.3) 12 (18.5) 17 (11.1)

AKPS, Australia-modified Karnofsky Performance Status;?” FAST, Functional Assessment Staging

Tool%*



Prevalence of different medications

Residents with advanced dementia were receiving an average of 7.3 (median 7.0, SD 3.5, range 0 - 21)
regularly prescribed medications each. The most commonly prescribed medications types overall
were laxatives (64.7%, n=141/218), simple analgesics (58.3%, n=127/218), vitamins (51.8%,
n=113/218) and antipsychotics (46.8%, n=102/218). Out of the 218 residents included in the study, 65
(29.8%) were receiving at least one medication rated ‘never’ appropriate by the PEACE criteria, with
11 (5.0%) receiving more than one. The most commonly prescribed ‘never’ appropriate medications

were lipid-lowering agents, antiplatelet agents and acetylcholinesterase inhibitors (see Table 2).

Table 2. Summary of residents receiving ‘never’ appropriate medications, N=218 residents

Medication type Number of residents receiving (% of total
residents)
n (%)

Lipid-lowering medications 38(17.4)

Antiplatelet agents 18 (8.3)

Acetylcholinesterase inhibitors 16 (7.3)

Memantine 6 (2.8)

Cytotoxic chemotherapy 1(0.5)

Antiestrogens 1(0.5)

Hormone antagonists 1(0.5)

Predictors of ‘never’ appropriate medications

Of factors associated with ‘never’ appropriate medications in previous studies, only shorter length of
stay was found predictive in the current sample (F(4,206) = 2.61, p=0.037; Table 3). Residents who had
been at the nursing home less than or equal to 10 months, or between 11 and 21 months, had 5 times
greater odds of receiving a ‘never’ appropriate medication than residents who had been at the nursing

home for 61+ months (>5 years).

While functional status (AKPS) as an overall fixed effect was not found to be significant (F(3,206) =
1.75, p=0.16), residents with AKPS 20 had significantly lower odds of receiving a ‘never’ appropriate
medication compared to those with AKPS 50 (OR 0.33, 95%Cl 0.11-0.98; see Table 3).

Table 3: Preliminary model of associations of potential risk of receiving ‘never’ appropriate
medications (N=218)



Variable Categories OR 95% ClI P Value

Sex Male 1.102 0.729, 2.813 0.295
Female -

Length of 0.037

Stay
<10 months 5.349 1.600, 17.879 0.007
11-21 months 5.624 1.673, 18.911 0.005
22-37 months 2.866 0.826, 9.937 0.097
38-60 months 2.459 0.705, 8.582 0.157
> 5 years -

AKPS 0.158
20 0.329 0.110, 0.980 0.046
30 1.088 0.423,2.797 0.861
40 0.625 0.253, 1.545 0.308
50 -

FAST Score 6 1.015 0.296, 1.483 0.315
Score 7 =

Stroke No 1.218 0.418, 3.547 0.716
Yes -

Diabetes No 0.482 0.191,1.214 0.121
Yes -

AKPS, Australia-modified Karnofsky Performance Status®’ (lower scores indicate greater assistance
required); FAST, Functional Assessment Staging Tool®® (higher scores indicate greater functional
deterioration); Cl, confidence interval; OR, odds ratio. Reference categories indicated by ‘-‘. The p-
values correspond to the fixed effects F statistics. The results are based on the generalized linear mixed
effect model (GLMM) analysis with nursing home as a random effect. Statistically significant odds
ratios are in bold (P<0.05)

Table 4 shows the results of the final GLMM model which included length of stay, functional status
(AKPS) and diabetes. Length of stay continued to be the only significant predictor of receiving a ‘never’

appropriate medication (F(4,209) = 2.84, p = 0.025).



Variable Categories OR 95% ClI P Value

Length of 0.025

Stay
<10 months 5.599 1.736, 18.055 0.004
11-21 months 5.411 1.666, 17.750 0.005
22-37 months 2.836 0.838, 9.592 0.093
38-60 months 2.415 0.708, 8.242 0.158
> 5 years -

AKPS 0.221
20 0.375 0.132, 1.067 0.066
30 1.101 0.454, 2.667 0.831
40 0.662 0.285, 1.538 0.335
50 -

Diabetes No 0.445 0.181, 1.093 0.077
Yes -

AKPS, Australia-modified Karnofsky Performance Status? (lower scores indicate greater assistance
required); FAST, Functional Assessment Staging Tool®® (higher scores indicate greater functional
deterioration); Cl, confidence interval; OR, odds ratio. The p-values correspond to the fixed effects F
statistics. The results are based on the generalized linear mixed effect model (GLMM) analysis with
nursing home as a random effect. Statistically significant odds ratios are in bold (P<0.05)

Discussion

This study is the first to estimate prevalence of potentially inappropriate prescribing in Australian
nursing home residents with advanced dementia using the PEACE criteria, an explicit disease- and
stage-specific criteria. Nursing home residents in the current study were taking an average of seven

medications, with nearly one third receiving at least one medication rated ‘never’ appropriate. Similar

15, 16, 18 15,17, 18

to previous studies, lipid-lowering agents, antiplatelet agents and acetylcholinesterase

inhibitors'> 16 18 were the most commonly prescribed ‘never’ appropriate medications. Our data also

16,18 js a significant predictor for receiving one

replicate previous findings that a shorter length of stay
or more ‘never’ appropriate medications, highlighting the need for medication review shortly after a

resident’s admission to ensure medications are consistent with a palliative approach where
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appropriate.Two studies have identified an association between inappropriate medication use and
higher functional status.' 32 While our study did not find an overall association between functional
status (AKPS score) and receiving ‘never’ appropriate medications, our results trended towards the
same direction, with residents who had a lower functional status (AKPS 20, totally bedfast) being
significantly less likely than those with the highest functional status (AKPS 50, requiring considerable

assistance and frequent medical care) to receive a ‘never’ appropriate medication.

The finding that a shorter length of stay increases the odds of receiving ‘never’ appropriate
medications in residents with advanced dementia may suggest that a longer stay allows for more time
for conversations to be had with substitute decision makers regarding goals of care, and a rationale
developed for stopping medications where applicable. This finding may also highlight the need for
medication review early on or even at the time of a resident’s admission to ensure medications are

consistent with a palliative approach.

No significant change in odds of receiving inappropriate medications between residents with higher
and lower cognitive and functional status is troubling as it suggests recommended monitoring, review
and deprescribing of unnecessary medications as end of life approaches may not yet be a common

practice of medication management in residents with advanced dementia.

The proportion of residents (29.8%) taking ‘never’ appropriate drugs in the current study was lower
than those in similar studies undertaken in the US (37%, 54%),'> ' similar to that found in a pan-
European study (27%),'® and higher than that reported in a study exclusively undertaken in Italy (3%).Y’
These inconsistencies may be due to differences in prescribing cultures between countries or

differences in the ways studies sampled nursing homes and residents.

Rationalising the use of ‘never’ appropriate medications like lipid-lowering agents and antiplatelet
agents is difficult. Their therapeutic goal to reduce vascular events and mortality becomes irrelevant
in a population where maintaining comfort rather than extending life is the focus, and time to benefit
almost certainly exceeds the person’s life span. Both pose risks of adverse effects, including abdominal

pain, constipation and nausea for lipid-lowering agents,33 34

and haemorrhage of the gastrointestinal
tract for antiplatelet agents.®® Australian clinical practice guidelines®*®3” provide recommendations on
the rational use and deprescribing acetylcholinesterase inhibitors and memantine. While these
medications may be appropriate for people with advanced dementia under some circumstances,
evidence of their benefits is limited 3% 3° and has been met with criticism.*® They also have side-effects

including nausea, vomiting, diarrhoea and muscle cramps.*

11



The high rates of residents prescribed antipsychotics (47%) is much higher than previously reported

in studies in other countries®’

which range from 27%° to 30%.'” Whilst classed as ‘sometimes’ rather
than ‘never’ appropriate by the PEACE criteria, a report by Alzheimer’s Australia (2014) recommended
the use of antipsychotics should be time limited and reviewed regularly with multidisciplinary input

from pharmacists, behaviour management experts, GPs and psychiatrists.?

As well as identifying high rates of medicines of concern, our study found that laxatives (65%) and
simple analgesics (58%) were the most commonly prescribed medications overall. Rates of analgesic
use were similar to results from US studies (58%'° and 59%%°) and substantially higher than rates in
the Italian study (8.1%). While our analysis did not examine the reasons for prescription, higher rates
of analgesic and laxative use are generally encouraging given evidence that symptoms often go

unrecognised and under-treated in this population.?*4

The limitations of this study arise from data being collected via retrospective chart audit, its
dependence on a single method (the PEACE criteria) of identifying inappropriate prescribing, and its
status as an RCT sub-study. Problems relating to retrospective chart audits identified in the literature
include a lack of standardisation in chart formats utilised, incomplete records and illegibility.*® The
current study sought to minimise these problems by using residents’ medication chart as the primary
source of data — charts that are required to be up-to-date and legible for regular use and surveillance.
However, an exclusive focus on medication charts meant the study lacked information on the reasons
‘never’ appropriate medications had been prescribed and had not been withdrawn. Even a detailed
review of progress notes and clinical assessments would have been unlikely to inform understanding
of appropriateness for each resident given variability in the quality of reporting and long duration of
prescription in many cases, for some residents even prior to admission. The PEACE criteria categories
offer a ‘one size fits all’ approach to identifying inappropriate medications and do not take into
account clinical factors and context that may be at play in individual cases. Holmes et al (2008)
identified a need for future research focusing on larger sample populations which can better showcase
the relationship between comorbidities and medication use, as well as identify distinct medication
classes that may be overused!*. Dependence on IDEAL Study data meant that some variables found
predictive by previous studies (especially those at the nursing home level) could not be included in the
current analyses. Also, the nursing homes involved in the RCT may have been more aware of issues
relating to inappropriate prescribing than the industry average. Twenty two percent of residents in
the intervention arm (11% of the total sample) had their medication charts collected after the

intervention commenced at their nursing home, raising the possibility that the intervention may have
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influenced prescribing, even though this was not of a magnitude that led to a significant difference in
the number of residents taking ‘never’ appropriate medications in each arm. These factors mean that
our results may have underestimated the prevalence of inappropriate prescribing in Australian nursing
homes more generally. Finally, our study shares a limitation with those previous in not exploring the
risk and seriousness of adverse effects from being prescribed a never appropriate medication. More
research is needed to establish the clinical outcomes of such prescriptions in nursing home residents

with advanced dementia.

To our knowledge, this is the first Australian study to estimate the prevalence of inappropriate
prescribing in nursing home residents with advanced dementia using a disease- and stage- specific
tool. Our results indicate that a significant minority of residents may be taking inappropriate
medications including lipid-lowering medications, antiplatelet agents and acetylcholinesterase
inhibitors. These findings are limited by use of only one set of criteria for identifying inappropriate
medications and the lack of detailed clinical data to contextualise prescribing for each individual
resident. More research is needed to guide deprescribing of these medicines, and the associated

negative outcomes of their use in advanced dementia.
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