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ABSTRACT
Introduction: Targeted deprescribing of
anticholinergic and sedative medicines can lead to
positive health outcomes in older people; as they have
been associated with cognitive and physical
functioning decline. This study will examine whether
the proposed intervention is feasible at reducing the
prescription of anticholinergic and sedative medicines
in older people.
Methods and analysis: The Standard Protocol
Items: Recommendations for Interventional trials
(SPIRIT checklist) was used to develop and report the
protocol. Single group (precomparison and
postcomparison) feasibility study design.
Study population: 3 residential care homes have
been recruited.
Intervention: This will involve a New Zealand
registered pharmacist using peer-reviewed
deprescribing guidelines, to recommend to general
practitioners (GPs), sedative and anticholinergic
medicines that can be deprescribed. The cumulative
use of anticholinergic and sedative medicines for each
participant will be quantified, using the Drug Burden
Index (DBI).
Outcomes: The primary outcome will be the change
in the participants’ DBI total and DBI PRN 3 and
6 months after implementing the deprescribing
intervention. Secondary outcomes will include the
number of recommendations taken up by the GP,
participants’ cognitive functioning, depression, quality
of life, activities of daily living and number of falls.
Data collection points: Participants’ demographic
and clinical data will be collected at the time of
enrolment, along with the DBI. Outcome measures will
be collected at the time of enrolment, 3 and 6 months’
postenrolment.
Ethics and dissemination: Ethics approval has been
granted by the Human Disability and Ethics Committee.
Ethical approval number (16/NTA/61).
Trial registration number: Pre-results;
ACTRN12616000721404.

INTRODUCTION
Deprescribing, the process of safely reducing
or discontinuing unnecessary or harmful
medicines, has the potential to decrease
polypharmacy, reduce inappropriate medi-
cine use and improve health outcomes.1 2

Two recent studies have shown that frail
older people can have their medicines safely
discontinued without any detrimental effects
to their health.3 4 A non-randomised con-
trolled study (n=119) carried out in six rest
homes, showed a decreased prescription of
2.8 medicines per patient that led to lower
annual acute hospital admissions (12% in
the study group vs 30% in the control group,
p<0.002); and decreased 1-year mortality
rates (21% in the study group vs 45% in the
control group, p<0.001).4 Improvement of
cognition,3 reduction of falls by up to 66%5

and a decrease of hip fractures by up to
10%, were some of the benefits noted when
benzodiazepines and other psychotropic
medicines were reduced or discontinued.6

Deprescribing also results in improved
medication adherence7 and reduced costs.
An Australian study projected that if the

Strengths and limitations of this study

▪ Using a quantitative measure (ie, the Drug Burden
Index) will help to determine the effect of depre-
scribing anticholinergic and sedative medicines.

▪ A pharmacist conducting in-depth medicine
reviews could help to alleviate time constraints
often faced by general practitioners in the resi-
dential care setting.

▪ Six months may not be adequate to fully investi-
gate the clinical effects of deprescribing.
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average number of medications taken per person could
be reduced by one; this would result in an annual cost-
saving of $463 million dollars.8 Deprescribing has been
shown to produce positive health outcomes for older
people.3–6 However, the best approach to implement this
intervention is not yet clear. This study therefore aims to
test the feasibility of an intervention to carry out depre-
scribing of a targeted medicine group in older people
living in the residential care setting in New Zealand. A
targeted intervention of deprescribing medicines with
anticholinergic and sedative effects will be conducted.
The fundamental aspect of this study is a pharmacist-led
intervention that uses a collaborative patient-centred
approach involving the residents and general practi-
tioners (GPs), and aims to implement deprescribing
recommendations supported by evidence-based tools.
Anticholinergic and sedative medicines commonly

prescribed in older people9–11 are associated with
impairments in cognitive and physical functioning.12 13

The Drug Burden Index (DBI) tool will be used to
quantify each participant’s prescription of anticholiner-
gic and sedative medicines. The DBI is a linear, additive
pharmacological model that uses both pharmacokinetic
and pharmacodynamic principles to calculate an indivi-
dual’s total exposure to anticholinergic and sedative
medicines.14 The association between increasing DBI
and impaired function has been demonstrated in a
cross-sectional analysis of two populations of older
people in the USA,15 in older Australian men16 and lon-
gitudinally in community-dwelling older people in the
USA.17 Hilmer et al14 showed that each additional unit
of DBI had a negative effect on the physical function of
older people similar to that of three additional physical
comorbidities. In planning a full randomised controlled
trial, it is appropriate to examine the feasibility of imple-
menting an intervention to assess whether it can reduce
this focused drug burden among older people living in
residential aged care.
The Standard Protocol Items: Recommendations for

Interventional trials (SPIRIT checklist) was followed in
designing the study protocol (see online supplementary
appendix 1).

METHODS AND ANALYSIS
Aims
We hypothesise that the burden of anticholinergic and
sedative medicines can be reduced in a residential
aged care setting using a collaborative, pharmacist-led,
evidence-supported intervention.

Study setting and design
A single group (precomparison and postcomparison)
feasibility study will be carried out in people aged
65 years and above living in a residential care setting.
Participants will be recruited from three residential aged
care facilities (RACFs) from the South Island of New
Zealand.

Participant characteristics
Inclusion criteria:
1. Age ≥65 years,
2. DBI>0.5,
3. Prescribed at least one anticholinergic medication or

sedative medicine. Table 1 lists all the target medi-
cines that will be considered for deprescribing, along
with their corresponding Anatomical Therapeutic
Classification (ATC) code. This list was adapted to suit
New Zealand medicines, from the sedative and anti-
cholinergic DBI medicines listed by Hilmer et al.17 In
addition to this, a medicine will be considered as an
anticholinergic medicine if it is clearly described as
an anticholinergic medicine in the medicine informa-
tion. Similarly, a medicine will be considered as a
‘sedative’ if it causes considerable drowsiness and sed-
ation. This group of medicines will encompass anti-
psychotics, antidepressants and benzodiazepines or
non-benzodiazepine hypnotics.

Exclusion criteria:
1. Limited life expectancy: resident is receiving pallia-

tive care or their life expectancy ≤3 months based on
the Holmes life expectancy calculator.18

2. Residents admitted for hospice care (short duration
of stay of <4 weeks).

Recruitment and consent
The RACF’s Medi-Map electronic prescribing computer
system will be used to screen for all residents who fulfil
the study’s inclusion and exclusion criteria as outlined
above. Of these potential participants, the RACFs’ care-
giver(s) or nurse(s) will determine which eligible poten-
tial participants are cognitively able to give their own
consent, and those potential participants who would not
be able to provide their own consent. To determine this,
the nurses will use the InterRAI-Long Term Care
Facilities (interRAI-LTCF) cognitive performance scale
routinely applied to all residents (the pharmacist would
not be able to gain access to the residents’ medical elec-
tronic records before consent). The pharmacist will
provide potential participants who are able to provide
their own consent, the participant information sheet
and consent form detailed in online supplementary
appendix 2. Residents will be encouraged to consult and
discuss participating in the study with their family,
before consenting to take part.
For potential participants with cognitive impairment

who are deemed by residential care staff to be unable to
provide their own permission to take part in the study;
the pharmacist and principal investigator (PI) will send
a participation information sheet and declaration form
to the person who is their nominated enduring power of
attorney (EPOA), as detailed in online supplementary
appendix 3. If the EPOA agrees that this study might be
beneficial for their relative/donor, the resident will be
enrolled in the study. If the EPOA does not agree for
their relative to take part in the study, the GP will not
enrol the resident into the study. In the case of the
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EPOA not responding to the initial letter posted to
them, the pharmacist and PI will attempt to contact the
EPOA via telephone or email, and if there is no
response, the resident might be enrolled into the study
if the resident’s GP believes it is in the best interest of
the resident. The pharmacist will provide the GPs a list
of the potential participants with cognitive impairment
whose EPOAs have agreed for them to take part in the
study as well as a list of the potential participants whose
EPOAs have not responded (see online supplementary
appendix 4).
There is a small probability that the participant’s level

of cognition may improve considerably during the study
as a result of decreasing or stopping some of their medi-
cines. On the other hand, participants’ level of cogni-
tion could naturally deteriorate during the study, as
participants become increasingly unwell. Participants’
level of cognition will be assessed formally at 3 months
after the date of enrolment. If their cognition has dete-
riorated slightly and they are still deemed by residential
care staff to be able to provide their own consent, their
willingness to remain enrolled in the study will be recon-
firmed by nurses or caregivers (ie, personnel independ-
ent from the research team). If their cognition has
deteriorated considerably that they can no longer
provide their own consent to take part in the study, then
their EPOAs will have to be contacted via email, letter or
telephone. If they do not respond to the pharmacist’s
initial contact, the pharmacist will attempt to follow-up.
If the pharmacist does not receive a response from the

Table 1 Target medicines

Generic medicine name ATC code

1. Alprazolam N05BA12

2. Amitriptyline N06AA09

3. Aripiprazole N05AX12

4. Benztropine NO4AC01

5. Buprenorphine N02AE01

6. Buspirone N05BE01

7. Carbamazepine N03AF01

8. Cetirizine R06AE07

9. Chlorpheniramine R06AB05

10. Chlorpromazine N05AA01

11. Citalopram N06AB04

12. Clomipramine N06AA04

13. Clonazepam N03AE01

14. Clonidine S01EA04

15. Codeine R05DA04

16. Dexchlorpheniramine R06AB02

17. Dextromethorphan N02AC04

18. Diazepam N05BA01

19. Dihydrocodeine N02AA08

20. Disopyramide C01BA03

21. Doxazosin C02CA04

22. Doxepin N06AA12

23. Escitalopram N06AB10

24. Fentanyl N02AB03

25. Fexofenadine R06AX26

26. Flunitrazepam N05CD03

27. Fluoxetine N06AB03

28. Fluphenazine NO5AB02

29. Fluphenazine N05AB02

30. Gabapentin N03AX12

31. Haloperidol N05AD01

32. Imipramine N06AA02

33. Lamotrigine N03AX09

34. Levetiracetam N03AX14

35. Loperamide A07DA03

36. Loratadine R06AX13

37. Lorazepam N05BA06

38. Methadone N07BC02

39. Methyldopa C02AB

40. Metoclopramide A03FA01

41. Mianserin N06AX03

42. Mirtazepine N06AX11

43. Moclobemide N06AG02

44. Morphine NO2AA01

45. Nitrazepam N05CD02

46. Nortryptyline N06AA10

47. Olanzapine N05AH03

48. Orphenadrine N04AB02

49. Oxazepam N05BA04

50. Oxybutynin G04BD04

51. Oxycodone N02AA05

52. Paroxetine N06AB05

53. Pericyazine NO5AC01

54. Phenobarbital N03AA02

55. Phenytoin N03AB02

56. Pizotifen N02CX01

57. Pramipexole N04BC05

58. Prazosin C02CA01

Continued

Table 1 Continued

Generic medicine name ATC code

59. Primidone N03AA03

60. Prochlorperazine N05AB04

61. Promethazine R06AD02

62. Quetiapine NO5AH04

63. Risperidone N05AX08

64. Ropinirole N04BC04

65. Selegiline N04BD01

66. Sertraline N06AB06

67. Solifenacin G04BD08

68. Tamsulosin G04CA02

69. Temazepam N05CD07

70. Terazosin G04CA03

71. Tolterodine G04BD07

72. Tramadol NO2AX02

73. Tranylcypromine N06AF04

74. Triazolam N05CD05

75. Trifluoperazine N05AB06

76. Trihexyphenidyl N04AA01

77. Trimipramine N06AA06

78. Valproic Acid N03AG01

79. Venlafaxine N06AX16

80. Ziprasidone N05AE04

81. Zopiclone N05CF01

82. Zuclopenthixol N05AF05

ATC, Anatomical Therapeutic Classification.
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EPOA, their relative/representative will remain enrolled
in the study if the GP agrees that the deprescribing
intervention is still beneficial to them.

Intervention
A collaborative pharmacist-led medication review with
the GP will be employed, as this model has shown to
improve success of implementing deprescribing in this
setting.19–22 GPs who prescribe for the residents across
the three RACFs will receive a personalised invitation
letter prior to the study initiation date. A copy of the GP
invitation letter is included in online supplementary
appendix 5. Participating GPs will be provided with a list
of residents who are under their medical care and who
have consented to participate in the study. Reasons for

GP non-participation will be formally documented and
the residents under their care will be excluded from the
study sample (see figure 1). Figure 1 was adapted from
the Consolidated Standards of Reporting Trials
(CONSORT) flow diagram.23

Study participants will receive a pharmacist-led medi-
cation review intervention conducted by the primary
investigator who is a New Zealand registered pharmacist.
The medication review will be based on the Medication
Use Review (MUR) and Medication Therapy Assessment
(MTA) Framework endorsed by the Pharmaceutical
Society of New Zealand (PSNZ).24 The primary investiga-
tor and New Zealand pharmacist has completed the
required formal training to be able to conduct such
reviews in this study, and has previous work experience

Figure 1 Flow diagram for the

DEFEAT study using CONSORT.

CONSORT, Consolidated

Standards of Reporting Trials;

GP, general practitioner.
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where she had conducted these reviews in hospital set-
tings. We anticipate that the deprescribing intervention
might provide greater benefits in participants who suffer
from a smaller number of comorbidities and are less
frail, in comparison to participants who are frailer or
suffer from severe cognitive impairment.

Step 1: medical history
The interRAI-LTCF is a comprehensive assessment data-
base system, used in RACFs internationally and in New
Zealand to improve the QoL of vulnerable people. It
comprises of a wide array of variables including cognitive
performance, activities of daily living and health quality
assessments. The reliability of the interRAI suite of assess-
ment instruments has been tested and has been shown
that all items tested met or exceeded standard cut-offs for
acceptable reliability, and a substantial proportion of
items showed excellent reliability.25 It is a versatile, viable
way of recording health information from routine prac-
tice in a way that permits aggregation of accurate, reliable,
valid data, safe for use in health services research and
pragmatic studies where randomised controlled trials are
impossible.26 We will use this routinely collected data to
record the patients’ medical and functional status.

Step 2: initial consultation
Participants will have an initial consultation with the
study pharmacist about their medicines and their
medical conditions. The pharmacist will ask the partici-
pant questions relating to their health and medicines in
order to determine if any medicines may be causing
unwanted adverse effects. The participant may invite
their representative/relative to attend this consultation.
In this study, anticholinergic and sedative medicines will
be specifically targeted for review with the aim of depre-
scribing when possible. Any potential anticholinergic
and/or sedative medicine(s) that can be targeted for
deprescribing will be flagged and any patient concerns
around these medications (either current side effects or
concerns around stopping) will be noted. For partici-
pants with diminished cognition, the pharmacist will
invite the registered nurse to attend this consultation.
This will help the participant feel at ease, and facilitate
communication between them and the pharmacist.
When a response from the participant is not possible,
the test/scale is recorded as ‘not assessed’, and the
information is gathered from the participant’s clinical
notes and interRAI data, where possible.

Step 3: deprescribing medication review
A detailed medication review will be carried out, focused
on reducing the burden of these medications. The
review will use peer-reviewed deprescribing guidelines
for anticholinergic and sedative medicines developed for
the intervention and attached in online supplementary
appendix 6. The drug classes include benzodiazepines,
antidepressants and antipsychotics. These protocols were
developed as part of NA’s doctoral studies and were peer

reviewed by an international advisory group including
geriatricians, pharmacists, GPs and critical appraisal
experts. They are designed to serve as guidance for pre-
scribers and clinical pharmacists involved in the process
of deprescribing. The process for the development of
these protocols is summarised in figure 2.
The protocols appraise the evidence-based literature

regarding the appropriateness of anticholinergic and
sedative medicines in older people. They also provide
guidance on when it may be appropriate for the pre-
scriber to consider reviewing, reducing or stopping a tar-
geted medicine. If a prescribed anticholinergic or
sedative medicine is not included in these drug-specific
deprescribing protocols, deprescribing recommenda-
tions will be based on the most recent clinical evidence
available alongside appropriate clinical judgement.
When anticholinergic and/or sedative medicines are

reduced or discontinued, adverse drug withdrawal

Figure 2 Flow diagram for the development of the

deprescribing drug protocols.
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effects (ADWEs) may develop. Therefore, it is important
to slowly taper the dose of the medicine(s) and monitor
the participants regularly. It is also important to deter-
mine the order in which the medicines will be depre-
scribed before deprescribing is initiated.
The deprescribing medication review plan will list:
1. The medicine(s) that can be targeted for

deprescribing.
2. The reasons as to why these medicines would be

appropriate for deprescribing.
3. Suggestions for tapering and monitoring if indicated.
A copy of the form that will be used for the deprescrib-

ing medication review report is included in the online
supplementary appendix 7. The report will be provided
to the GP who will endorse or reject the recommenda-
tions. Reasons for rejection will be recorded.

Step 4: medication management plan
A medication management plan (MMP) will be devel-
oped by the pharmacist from this medication review
plan list of recommendations and will include the
detailed individualised tapering and monitoring recom-
mendations for clear communication to the participant
and/or their relative/representative, the participant’s
GP and nurse.
The MMP report will ensure that all recommendations

and concerns are communicated clearly to all parties
(see online supplementary appendix 8) and will help
ensure that deprescribing occurs in a safe manner. The
MMP will specifically include the following:
▸ Medicines to be deprescribed (ie, reduced or

discontinued);
▸ The recommended order in which medicines are to

be deprescribed, accompanied by appropriate reason-
ing if necessary;

▸ Specific tapering or stopping guidance for each tar-
geted medicine;

▸ Anticipated ADWEs;
▸ Monitoring and appropriate management options if

withdrawal effects are to occur.
The participant and/or the participant’s relative/rep-

resentative will be provided with a copy of the MMP
along with the participant’s GP and will explain to them
the recommendations contained in the report. The
recommendations will be discussed with the GP
face-to-face, via telephone or at the 3 monthly resident
clinical review meeting. If the participant, the GP and
the participants’ nurse agree to the recommendations
listed in the MMP, the GP will initiate deprescribing for
the resident at the next GP visit. All other aspects of
care will continue as per normal.

Step 5: monitoring and follow-up
Participants will be reviewed twice weekly by the study
pharmacist for ADWEs after the cessation or the dose
reduction of the first target medicine. If symptoms are
stable according to predefined criteria and no ADWEs
are reported after 2 weeks, the dose will be further

reduced or the next target medicine will be withdrawn.
The participant will continue to be reviewed twice weekly
for a further 2 weeks and, if symptoms are stable, the
dose of the next target medication will be reduced or
ceased. This will continue until all target medicines are
withdrawn and the participants are stable. The partici-
pant will be monitored on a weekly basis for two more
visits and, if stable, no additional visits will be conducted.
Monitoring for ADWEs will also occur independently

by nursing staff and participating GPs who will observe
withdrawal symptoms or recurrence of symptoms or
signs that were the original indication for the drug.
Details of this will be documented on the MMP form,
and the staff will be encouraged to contact the pharma-
cist at any time the resident develops ADWEs. The GP
will then be notified in a timely fashion, and an appro-
priate course of action, such as a GP visit and/or con-
ducting necessary tests, will be undertaken in order to
ensure the safety of the participant.
Multidisciplinary clinical review meetings are usually

held for each resident every 3 months in the recruited
RACFs. The residents’ GP, nurses, caregivers, the resi-
dent and/or the residents’ representative/relative
usually attend these meetings. The study pharmacist will
attend each multidisciplinary clinical review meeting
when feasibly possible. Any concerns regarding depre-
scribing and the health of the resident will be discussed
and the study pharmacist will address these concerns. At
these meetings, the resident’s willingness to remain
enrolled in the study will be discussed. If the resident or
the resident’s representative/relative expresses their
wishes to withdraw from the study, the resident will be
excluded.
All reasons for withdrawal or dropout will be recorded

in the study. Deprescribed medication status and inten-
tions will be recorded at the time the patient exists. All
dropouts with no information will be assumed to not
have a change in their DBI.

Participant timeline
The participants’ GP(s) will be advised that their
patients have consented to take part in this study close
to the date after enrolment. A New Zealand registered
pharmacist will conduct a deprescribing medication
review and compile a list of appropriate deprescribing
recommendations, summarised in the medication review
form (see online supplementary appendix 7). A MMP
will be formulated for each participant (see online
supplementary appendix 8). Details of the MMP will be
finalised within 2 weeks after the participant enrolment
is completed.

Data collection
All data and/or covariates will be collected at baseline
(T0), after 3 months (T1) and after 6 months (T3) as
detailed in table 2. Data will be stored in a password-
protected Excel spreadsheet. These are classified in
three groups as per below:
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Demographic data:
▸ Age,
▸ Sex,
▸ Ethnicity.
Medical problem and medicine(s) history:
▸ Regular and PRN medicines prescribed as per ATC,
▸ List of current medical conditions,
▸ List of medicines with no valid indication.
Frailty and comorbidity:
▸ Edmonton Frailty Scale,27

▸ Charlson comorbidity index,28

▸ InterRAI Changes in Health, End-Stage disease,
Signs and Symptoms (CHESS) score (online
supplementary appendix 9).29

Data monitoring and safety
A committee independent from the funder and the inves-
tigators/supervisors and who have no conflicts of interest
will be set up. The committee will have access to the
de-identified study data, and will regularly monitor the
study data integrity, mortality, hospitalisations, original
indication re-emergence and ADWEs with a particular
focus on events deemed to be attributable to medication
discontinuation. If the rate of deaths or serious adverse
drug events (ADEs) or ADWEs is noted to be exception-
ally high or increases rapidly after the intervention has
been implemented, the committee can recommend the
trial be terminated. As this is a feasibility study, no formal
stopping rules have been set. The decision will rest on
the judgement of the Data Safety Monitoring Board
(DSMB) informed by the data. The decision to terminate
the trial will rest with the data monitoring committee.

Participating GPs, RACFs managers, residential care staff
members and residents will be involved in this decision,
and will be informed expediently.

Outcomes
Primary outcome: the DBI will be quantified using the DBI
tool at the time of recruitment and 3 and 6 months’
postintervention. Participants’ DBI will reflect both dose
reductions and medicines stopped postintervention.
Secondary outcomes: QoL will also be assessed at baseline
and 6 months’ postintervention. Other outcome mea-
sures as outlined in table 3.

Primary outcome
The change in the participants’ DBI total and DBI PRN
3 and 6 months after the deprescribing intervention has
been implemented. As required DBI medicines that
have been administered more than once in the past
3 months, will be included in the total DBI score. A sep-
arate DBI PRN will also be calculated for each
participant.

Secondary outcomes
1. Change in the mean number of medicines pre-

scribed. This will be described by the ATC system.
2. Proportion of recommendations taken up by the

GP(s).
3. Proportion of recommendations agreed to by

patients.
4. Cognitive function measured using the interRAI

cognitive performance scale (CPS1 and CPS2; see
online supplementary appendix 9).

5. QoL measured using the EuroQoL 5-dimension
3-level (EQ-5D-3L) tool. The resident and/or proxy
version will be used.

6. Activities of daily living using subdomains in
the interRAI-ADL scales (see online supplementary
appendix 9).

7. InterRAI aggressive behaviour scale (see online
supplementary appendix 9).

8. Geriatric Depression Scale (GDS).30

9. InterRAI Depression Rating Scale (see online
supplementary appendix 9).

10. InterRAI pain scale (see online supplementary
appendix 9).

11. Difference in counts of adverse effects assessed using
the UKU-Side Effect Rating Scale (UKU-SERS-PAT)
adverse effect rating scale, using 36/48 questions.32

12. Falls risk and number of falls in the past 6 months.
The UKU-SERS adverse effect rating scale consists of 48
questions assessing side effects caused by antipsychotics.
These are grouped under four components: psychical,
neurological, autonomical and other side effects. Some
of the questions included in the ‘other side effects’
section, assess the presence or absence of inappropriate-
ness in sexual activity. As this may not apply to all resi-
dents and/or some residents may feel uncomfortable
answering these questions and clinical notes do not

Table 2 Participant data to be collected during the study

T0 T1 T2

Demographic data

Sex x

Age x x

Ethnicity x

Medical problem and medicine(s) history

Regular and PRN* medicines prescribed

as per ATC*

x x

List of current medical conditions x x

History of medical conditions x

List of medicines with no valid indication x x

Frailty and comorbidity

Edmonton Frailty Scale x x

CCI x x

CHESS x x

Other

ADL x x

BMI x x

ADL, activities of daily living; ATC, Anatomical Therapeutic
Classification; BMI, bone mass index; CCI, Charlson comorbidity
index; CHESS, Changes in Health, End-Stage disease, Signs and
Symptoms; PRN, as required medicines; T0, Time of participant
enrolment; T1, 3 months after participant enrolment; T2, 6 months
after participant enrolment.
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consistently record this information, these questions will
be excluded and a subanalysis will be performed using
36 of the 48 questions.
Measures that are to be completed by interviewing parti-
cipants include QoL using the EQ-5D-3L, frailty
using the Edmonton Frailty Scale, depression using
GDS and adverse effects using the UKU-SERS-PAT score.
Cumulatively these assessments are estimated to take
about an hour to complete for each participant.

Power and sample size
Sample size
In the majority of participants, the cessation of one DBI
drug will decrease the DBI score by 0.5. To detect a dif-
ference in the primary outcome (reduction in DBI total
score of 0.5 or more) with 80% power and α of 0.05, the
total sample size required is 72 participants. This effect
size is derived from a pilot randomised study conducted
in RACFs in Australia that aimed at decreasing the DBI
load in a nursing home population.33 Power calculations
were generated using Stata V.13.1 (Copyright 1985–2013
StataCorp LP). As this is a feasibility study, aimed at
informing power calculations for further studies, it will
provide useful estimates of effect size and measurement

tool properties that can be used to design larger rando-
mised controlled trials.

Statistical methods and analysis
We will use intention-to-treat and per-protocol analyses. All
data will be analysed using the IBM SPSS V.23 statistical
software. Means and SDs will be calculated for continuous
data that follow a normal distribution. Wilcoxon
signed-rank test will be used as an alternative to a paired t-
test, when the data is not normally distributed, to assess
whether the mean ranks before and after the intervention
differs. Proportions and frequencies will be calculated for
categorical data. The χ2 statistics or apposite statistical tests
will be employed to analyse categorical data. Sensitivity
analyses will be undertaken to examine the influence of
missing data on the study findings. All statistical tests will
be two-tailed, and p values of <0.05 will be deemed signifi-
cant. If data points are missing, multiple imputation tech-
niques will be appropriately implemented during the
analysis. For participants who pass away before the comple-
tion of the study, transfer to another facility or withdraw
consent, the reason(s) for loss of the participant will be
noted. Their data will be included in the final data ana-
lysis as per an intention-to-treat analysis.

Table 3 Outcome measures to be collected at various time points in the study

Outcome Measure Hypothesis Analysis T0 T1 T2

Primary outcome

Drug burden DBI* Decrease Paired t-test/WSR* test x x x

Secondary outcomes

Quality of health measures, cognition and adverse effects

Quality of life EQ-5D-5L* Remain the same/improve Paired t-test/WSR* test x x

Cognition InterRAI-LTCF* Remain the same or

deteriorate

Paired t-test/WSR* test x x x

Adverse effects caused by

psychotropics

UKU-SERS* Decrease Paired t-test/WSR* test x x x

Number of falls in the past

6 months

Resident records Remain the same or

decrease

Paired t-test/WSR* test x x

Specific morbidities

Depression GDS

InterRAI-DRS

Remain the same Paired t-test/WSR* test x x x

Pain InterRAI Pain Scale Remain the same or be

improve

Paired t-test/WSR* test x x

Aggressive behaviour InterRAI Aggressive

Behaviour Scale

Remain the same or

improve

Paired t-test/WSR* test x x

Deprescribing recommendations

Proportion of recommendations

taken up by GPs

χ2

Proportion of recommendations

taken up by patients

χ2

Medicines

Change in the mean number of

medicines prescribed

Remain the same or

decrease

Paired t-test/WSR* test x x

DBI, Drug Burden Index; DRS, Depression Rating Scale; EQ-5D-5L, EuroQoL 5-dimension 3-level descriptive system of health-related quality
of life; GDS, Geriatric Depression Scale; GP, general practitioner; InterRAI-LTCF, an assessment system that informs and guides
comprehensive care and service planning and can be used to assess persons with chronic needs for care; LTCF, Long Term Care Facilities;
T0, participant enrolment time; T1, 3 months after participant enrolment; T2, 6 months after participant enrolment; UKU-SERS, UKU-Side
Effect Rating Scale is a scale that documents unwanted effects of psychotropics using a semistructured interview; WSR, Wilcoxon
signed-rank test.
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Ethics and dissemination
Any changes made to the original protocol will be com-
municated to the Health and Disability Ethics
Committee and approval will be sought to implement
the amended protocol. The research team members
(NA, PSN and DM) will have access to the final study
data set. The results will be published in a peer-reviewed
international journal and the data set may be made
available on Research Gate. Participants and/or EPOAs
will be given the option to receive a summary of the
published work. GPs, nurse managers and residential
care staff involved will have access to the publication. No
publication restrictions exist.

Study limitations
No blinding will occur as it is not practical to blind staff
and participants. The pharmacist making the deprescrib-
ing recommendations will be extracting data for assess-
ment and outcome measures and so is not blinded.
These measures however are hard rather than subjective
measures, mitigating the risk of bias to some extent. In
addition, ADWEs will be monitored subjectively by the
pharmacist and the residential care staff, introducing a
risk of bias. The possibility that a placebo effect may
underpin some changes seen is another limitation as it
is a before and after study. This however will not affect
the study’s primary outcome (DBI). There is no preven-
tion in place in this study to prevent medicines being
represcribed by physicians. This could result in medi-
cines deprescribed being represcribed or additional new

anticholinergic or sedative medicines being prescribed.
If this occurs, the reasons for each participant will be
noted. According to other deprescribing studies, recruit-
ment of residents can be difficult. Therefore, we antici-
pate that recruitment of 72 participants might be
challenging; particularly because we do not presently
know how many potential participants are present across
the three RACFs. In addition, it is likely that EPOAs
might not respond to the request of their relative/friend
to be included in the study. This could ultimately affect
our resulting sample size.

DISCUSSION
Anticholinergic and sedative medicines are commonly
prescribed in older people and several studies have
shown that these medicines are associated with impair-
ments in cognition and physical functioning. This study
aims to implement a targeted systematic intervention of
deprescribing anticholinergic and sedative medicines in
older people living in residential care. The intervention
will involve a five-step approach, where a registered
pharmacist will conduct a medical history and have a dis-
cussion with the participant about their medicines, to
highlight potential medicines suitable for deprescribing.
Deprescribing recommendations will be summarised on
a deprescribing MUR form. This will be forwarded to
the participant’s GP for their approval. Once the deci-
sion to deprescribe medicines is finalised, the pharma-
cist will formulate a MMP for each participant to guide
deprescribing in a gradual and safe manner. Participants

Table 4 Outcome measures

Full name of assessment tool Reasoning

DBI14 ▸ Assesses the cumulative effect of anticholinergic and sedative medicines in a quantitative

score

▸ Increasing DBI has been associated with poorer physical function, falls, frailty,

hospitalisation and mortality in studies of polypharmacy

▸ A change of 0.5 in score is clinically significant

InterRAI-LTCF29 ▸ Includes a wide array of cognitive performance, ADL using the interRAI Hierarchy ADL

scale30 and health quality assessments

▸ The reliability of the interRAI suite of assessment instruments has been tested and has

been shown that all items tested met or exceeded standard cut-offs for acceptable

reliability and a substantial proportion of items showed excellent reliability.25

▸ It is a versatile, viable way of recording health information from routine practice in a way

that permits aggregation of accurate, reliable, valid data, safe for use in health services

research and pragmatic studies where randomised controlled trials are impossible.26

EQ-5D-3L quality of life

measure31
This measure will be used to monitor the participants’ quality of life during the study and has

been used in a number of interventional studies in this population. It allows for economic

evaluation.

UKU-SERS32 As we aim to deprescribe anticholinergic and sedative medicines (ie, which include

psychotropic medicines) and we expect our participants to be prescribed a large amount of

these medicines inappropriately, it is pertinent to choose an adverse effect rating scale such

as the UKU-SERS, which specifically reports on the unwanted adverse effects associated

with the use of psychotropic medicines.

The rationale behind the use of these tools and assessments is summarised in table 4. Nurses will also be asked to monitor the appearance
of specific ADWEs for each medicine to be deprescribed. Monitoring will be conducted for each individual and all ADWEs will be noted on the
participant’s MMP form.
ADL, activities of daily living; ADWE, adverse drug withdrawal effect; DBI, Drug Burden Index; EQ-5D-3L, EuroQoL 5-dimension 3-level;
InterRAI-LTCF, InterRAI-Long Term Care Facilities; MMP, medication management plan; UKU-SERS, UKU-Side Effect Rating Scale.
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will be thoroughly followed up by the pharmacist, and
monitored closely by the pharmacist, GP and residential
care staff for ADWEs. Data resulting from this study will
shed light on the effect of this intervention on the
participants’ DBI scores as well as their level of cognition
and QoL.

Trial status
Recruitment is set to start on 01/06/2016. Follow-up is
set to continue until 01/07/2017. The planned end date
for data collection is 01/07/2017.

Twitter Follow Nagham Ailabouni @Nailabouni4
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