Research

RedUSe: reducing antipsychotic and
benzodiazepine prescribing in residential
aged care facilities
Juanita L Westbury1, Peter Gee2, Tristan Ling2, Donnamay T Brown1, Katherine H Franks1, Ivan Bindoff2,
Aidan Bindoff1, Gregory M Peterson2
Abstract
The known Inappropriately high rates of psychotropic
prescribing in Australian residential aged care facilities
(RACFs) have been reported for several decades despite
media and political attention and guidelines for reducing use.

Objective: To assess the impact of a multi-strategic,
interdisciplinary intervention on antipsychotic and
benzodiazepine prescribing in residential aged care facilities
(RACFs).

The new A multi-strategic, interdisciplinary program
implemented in 150 Australian RACFs achieved signiﬁcant
reductions in antipsychotic and benzodiazepine prescribing
without substitution by other psychotropic agents. For almost
40% of residents prescribed these agents at baseline, the
drugs had been ceased or their doses reduced by 6 months.

Design, setting: Prospective, longitudinal intervention in
Australian RACFs, April 2014 e March 2016.
Participants: 150 RACFs (with 12 157 residents) comprised the
main participant group; two further groups were consultant
pharmacists (staff education) and community pharmacies
(prescribing data). Data for all RACF residents, excluding
residents receiving respite or end-stage palliative care, were
included.

The implications Targeted interventions can reduce
over-reliance on psychotropic medication for managing mental
and psychological symptoms of RACF residents.

Intervention: A multi-strategic program comprising
psychotropic medication audit and feedback, staff education,
and interdisciplinary case review at baseline and 3 months; ﬁnal
audit at 6 months.

A

ntipsychotic drugs are commonly prescribed to treat the
behavioural and psychological symptoms of dementia,1
but their effectiveness in this role is modest, and the
associated risks are severe, including falls, stroke, and death.2,3
Similarly, benzodiazepines can be effective for the short term
treatment of sleep disturbances, anxiety, and agitation, but their
use in older people is associated with increased risks of falls,2
pneumonia,4 and death;5 the risks of falls and death are greater
with higher doses and longer treatment.2,5 Consequently, these
psychotropic agents should be prescribed cautiously, at the
lowest therapeutic doses for as short a time as possible, and their
effectiveness and adverse effects monitored regularly.3,6

Main outcome measure: Mean prevalence of regular
antipsychotic and benzodiazepine prescribing at baseline, and at
3 and 6 months. Secondary measures: chlorpromazine and
diazepam equivalent doses/day/resident; proportions of
residents for whom drug was ceased or the dose reduced;
prevalence of antidepressant and prn (as required) psychotropic
prescribing (to detect any substitution practice).
Results: During the 6-month intervention, the proportion of
residents prescribed antipsychotics declined by 13% (from
21.6% [95% CI, 20.4e22.9%] to 18.9% [95% CI, 17.7e20.1%]),
and that of residents regularly prescribed benzodiazepines by
21% (from 22.2% [95% CI, 21.0e23.5%] to 17.6% [95% CI, 16.5
e18.7]; each, P < 0.001). Mean chlorpromazine equivalent dose
declined from 22.9 mg/resident/day (95% CI, 19.8e26.0) to
20.2 mg/resident/day (95% CI, 17.5e22.9; P < 0.001); mean
diazepam equivalent dose declined from 1.4 mg/resident/day
(95% CI, 1.3e1.5) to 1.1 mg/resident/day (95% CI, 0.9e1.2;
P < 0.001). For 39% of residents prescribed antipsychotics
and benzodiazepines at baseline, these agents had been ceased
or their doses reduced by 6 months. There was no substitution
by sedating antidepressants or prn prescribing of other
psychotropic agents.

MJA 208 (9)

j

21 May 2018

The high rates of antipsychotic prescribing in residential aged
care facilities (RACFs) have been recognised as a problem for
decades,7-9 resulting in government inquiries,7,10 prescribing restrictions,3 and interventions9,11,12 and guidelines for reducing
their use.3 Benzodiazepine prescribing in RACFs has received less
attention, although commonly used6 despite the attendant
risks.2,4,5 A recent study concluded that only 10% of psychotropic
agents prescribed for RACF residents with dementia were
completely appropriate, particularly with respect to indication
and therapy duration.13
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Conclusions: The RedUSe program achieved signiﬁcant
reductions in the proportions of RACF residents prescribed
antipsychotics and benzodiazepines.

The Reducing Use of Sedatives (RedUSe) intervention was
designed to promote the appropriate use of antipsychotics and
benzodiazepines in RACFs. “Sedatives” in the RedUSe acronym
encompasses both antipsychotics and benzodiazepines. The
RedUSe intervention consists of three sequential strategies: audit
and feedback; staff education; and interdisciplinary review.12 To
test RedUSe, a controlled trial in 25 RACFs was conducted during
2008e09; antipsychotic use was reduced by 8% and benzodiazepine use by 15% in the intervention facilities, whereas psychotropic
prescribing rates increased in the control RACFs.12

In 2013, RedUSe received federal funding to expand to 150 RACFs
across Australia. The aim of our study was to assess the impact of
the intervention on antipsychotic and benzodiazepine use in this
large national sample of RACFs.
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Methods
Implementation research design
The Theoretical Domains Framework,14 an instrument for assessing behaviour, barriers, and enablers in order to inform the design
of complex interventions, was used to enhance the RedUSe program for its expansion. The main barriers and enablers to evidencebased practice were identiﬁed by qualitative evaluation of the
RedUSe trial,12 and by reviewing other publications.7,11 Barriers
included staff believing the medications were highly effective for
treating behavioural and psychological symptoms in older people,
poor knowledge about their adverse effects, inadequately deﬁned
roles for reviewing psychotropic medication use, poor prescriber
engagement, and resource constraints on providing nonpharmacological therapy. Enablers included staff education and
a structured interdisciplinary review process.11,12 The expanded
RedUSe program was enhanced by incorporating several strategies for changing behaviour: developing interactive staff training
to challenge positive beliefs about psychotropics; clearly deﬁning
health practitioner roles for reviewing psychotropic use; creating a
“champion nurse” role (practice leaders working with various
disciplines to ensure that guideline implementation and recommendations saturate an organisation),15 and providing educational outreach visits (academic detailing) for prescribers.
The principal outcome measure was the prevalence of regular
charted antipsychotic and benzodiazepine use across RACFs at
baseline, and at 3 and 6 months. Secondary measures included:


mean RACF chlorpromazine and diazepam equivalent doses/
day/resident;



proportions of residents for whom antipsychotics or benzodiazepines were ceased, or the doses reduced; and



prevalence of antidepressant and pro re nata (prn ¼ as
required) antipsychotic and benzodiazepine use, to assess
possible substitution of regularly prescribed agents.

ordered regularly (ie, regular recorded sequence of administration)
or prn.18 Medications were classiﬁed according to the World
Health Organization (WHO) Anatomical Therapeutic Chemical
(ATC) code.19 The agents evaluated were antipsychotics (ATC
code, N05A, excluding lithium [N05AN] and prochlorperazine
[N05AB04], as they are not typically used in RACFs to treat
behavioural and psychological symptoms), anxiolytics (N05B),
hypnotics (N05C), antidepressants (N06A), and clonazepam
(N03AE01). To assess dose variations, antipsychotic doses were
converted to chlorpromazine equivalents20 and the mean chlorpromazine dose/day/resident was calculated.18 Benzodiazepine
doses were converted to diazepam equivalents21 and the mean
diazepam dose/day/resident was calculated.
Intervention strategies
Prescribing data, available from pharmacies that used computerised packing systems (eg, Webstercare systems) to pack residents’ medications into blister-packs or sachets, were extracted by
a purpose-built program, securely stored on a web server, and
validated by the champion nurse, who also excluded data for residents in respite and palliative care.18 Resident information and
unpacked medications (eg, solutions) could be added manually.
The validated prescribing data were de-identiﬁed and re-checked,
then aggregated to produce an audit of psychotropic prescribing
rates for each RACF, benchmarked against other participants, as a
point prevalence snapshot.18
The staff at each facility were educated about psychotropic medications by the consultant pharmacist, who had completed training
in the evidence-based use of psychotropic agents and the implementation of RedUSe (Box 1). One-hour educational sessions were
held at baseline and at 3 months, and the level of psychotropic use
at their RACF compared with that at other facilities. The main
objective of these sessions was to challenge beliefs that antipsychotics and benzodiazepines were highly effective for treating
behavioural and psychological symptoms in older people. Didactic
education (educational video and presentation outlining the risks
and beneﬁts of psychotropic use) was also employed. The second
session incorporated enhanced content on non-pharmacological
strategies for managing behavioural and psychological symptoms of dementia, insomnia, and anxiety, and the staff were shown
graphs tracking psychotropic prescribing at their RACF.
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Prescribing data
Full prescribing data was captured for each resident,
including agent, dose and frequency, and whether
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Participants
RACFs comprised the main participant group; two further groups
were consultant pharmacists who delivered staff education, and
community pharmacies that provided prescribing data. Recruiting
involved a combination of approaches to achieve a
heterogeneous sample. Initially, two large national
RACF organisations agreed to participate. Two aged
care advocacy bodies, Aged and Community Services
1 Overview of the RedUSe program*
Australia and Leading Age Services Australia, featured
RedUSe in industry journals, resulting in more than 300
expressions of interest. RACFs with fewer than 26 residents or from outer rural or remote locations16 were
excluded. After an RACF had volunteered, their
consultant pharmacist and pharmacy were invited to
participate (two pharmacists and one pharmacy
declined). Recruiting continued until consent was
received from 150 facilities and their pharmacists and
pharmacies. The ﬁnal RACF sample was compared with
Australian Institute of Health and Welfare (AIHW) aged
care data for 2014e1517 to assess its representativeness.
All 150 facilities completed the 6-month program, in
four stages, between March 2014 and April 2016.
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The psychotropic review plan encouraged interdisciplinary review
every 3 months. After the initial audit, a plan comprising three
sections was prepared for each resident prescribed regular antipsychotics or benzodiazepines. The ﬁrst two sections contained the
recommendations of the pharmacist and the champion nurse, both
of whom had attended pre-intervention training which emphasised that residents with serious mental illness, including schizophrenia, were usually managed by mental health specialists, and
that adjusting antipsychotic medication for these residents should
not be recommended. In the third section, the prescriber recorded
the decision about whether or not to adjust the medication. This
process was repeated after the 3-month audit.
Treatment guidelines (online Appendix) based on the recommendations of professional bodies3,6 and incorporating dose reduction
schedules for both psychotropic classes were provided to all RACF
staff. Key prescribers, identiﬁed by their respective RACFs, were
sent intervention information and guidelines, and encouraged to
discuss the intervention with the champion nurse. Academic detailing sessions by trained facilitators were also offered to attending
GPs and nurse practitioners. Finally, pamphlets on benzodiazepine and antipsychotic use, developed with consumer representatives, were disseminated by RACFs to residents and relatives.
Further details on intervention strategies have been published
elsewhere.22
Statistical analysis
The distribution of the RedUSe RACF sample was compared with
AIHW data for 2014e1517 in a c2 test. Prevalence of psychotropic
agent use was expressed as the mean proportions of residents in
each facility prescribed these medications, with 95% conﬁdence
intervals (CIs). Changes in psychotropic prescribing during the
intervention were estimated in linear mixed effects models.
Random slopes and intercepts were modelled for each facility to
account for uncontrolled differences in prescribing between
RACFs. Model assumptions were checked with standard graphical
methods, including examination of residuals; log transformations
were applied to data when appropriate. All statistical analyses
were undertaken in R 3.3.2 for Windows (R Foundation for Statistical Computing). Linear mixed effects models were ﬁtted with
the R package lme4, and multiple comparisons within medication
classes were adjusted with the Tukey method as implemented by
the multcomp R package.
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Ethics approval
Ethics approval for this study was obtained from the Human
Research Ethics Committee (Tasmania) Network (reference,
H0013545). Consent was provided at the institutional level; individual resident consent was not required because data were
de-identiﬁed.
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Results
One hundred and ﬁfty RACFs were recruited; they ranged in size
from 26 to 172 residents (total, 12 157 residents). According to
AIHW data on RACFs,17 the RedUSe sample was representative in
terms of Geographical Standard Remoteness Areas distribution,
but not with respect to state (RedUSe sample had fewer facilities in
New South Wales and Western Australia, more in South Australia
and the Australian Capital Territory) or facility size (mean, 81
residents; AIHW mean, 60 residents17) (Box 2). Demographic information was available for 24% of residents; their mean age was
85.8 years (standard deviation, 8.6 years).

2 Residential aged care facilities (RACFs) in Australia:
Australian Institute of Health and Welfare (AIHW) aged
care data and the RedUSe sample, 2014e15
AIHW data16 RedUSe sample
Number of RACFs

2510

P*

150

State

< 0.001

New South Wales

842 (33.5%)

29 (19%)

Victoria

693 (27.6%)

33 (22%)

Queensland

415 (16.5%)

35 (23%)

South Australia

246 (9.8%)

32 (21%)

Western Australia

223 (8.9%)

5 (3%)

Tasmania

66 (2.6%)

10 (7%)

Australian Capital Territory

25 (1.0%)

Geographical Standard Remoteness Areas

6 (4%)
15

0.09

Major city (RA1)

1638 (65.3%)

106 (71%)

Inner regional (RA2)

596 (23.7%)

36 (24%)

Outer regional (RA3)

276 (11.0%)

8 (5%)

21e40 beds

467 (18.6%)

13 (9%)

41e60 beds

649 (25.9%)

34 (23%)

61e80 beds

466 (18.6%)

30 (20%)

81e100 beds

360 (14.3%)

36 (24%)

More than 100 beds

568 (22.6%)

37 (25%)

RACF size

0.002

* c2 tests. u

The mean prevalence of antipsychotic agent use declined from
21.6% (95% CI, 20.4e22.9%) at baseline to 18.9% (95% CI,
17.7e20.1%; P < 0.001) at 6 months, a 13% reduction (Box 3). The
mean prevalence of benzodiazepine use declined from
22.2% (95% CI, 21.0e23.5%) at baseline to 17.6% (95% CI,
16.5e18.7; P < 0.001) at 6 months, a 21% reduction (Box 3). In total,
115 RACFs (77%) reduced antipsychotic prescribing and 127
facilities (85%) benzodiazepine prescribing; 99 (66%) recorded
reductions for both classes.
The mean chlorpromazine equivalent dose declined from
22.9 mg/resident/day (95% CI, 19.8e26.0 mg/resident/day)
at baseline to 20.2 mg/resident/day (95% CI, 17.5e22.9 mg/
resident/day) at 6 months, a 12% decrease (P < 0.001).
The mean diazepam equivalent dose declined from 1.4 mg/
resident/day (95% CI, 1.3e1.5 mg/resident/day) to 1.1 mg/
resident/day (95% CI, 0.9e1.2 mg/resident/day), a 23%
reduction (P < 0.001).
A total of 2195 residents regularly prescribed antipsychotics and
2247 residents receiving regular benzodiazepines at baseline were
present for all three audits. For 40% of these residents, the medications were reduced (15%) or ceased altogether (24%) during the
6-month intervention (Box 4).
Possible substitution was assessed by examining the prescribing of
antidepressants and prn psychotropic drugs. There was no change
in the overall prevalence of antidepressant prescribing (P ¼ 0.17),
indicating that these medications were not substituted for antipsychotics and benzodiazepines. Nor was there a shift to prn
prescribing of psychotropic agents; overall prn prescribing of antipsychotics declined by 13% (P ¼ 0.004) and benzodiazepines by
8% (P ¼ 0.020) (Box 5).

Research
3 Mean prevalence of antipsychotic and benzodiazepine prescribing (with 95% conﬁdence intervals) in 150 residential aged care
facilities at baseline and at 3 and 6 months after implementation of the RedUSe program
Audit
P*

Baseline

3 months

6 months

12 157

12 185

12 154

21.6% (20.4e22.9%)

19.7% (18.4e20.9%)

18.9% (17.7e20.1%)

< 0.001

Atypical

20.1% (18.8e21.3%)

18.3% (17.1e19.5%)

17.7% (16.5e18.9%)

< 0.001

Typical

1.7% (1.6e1.9%)

1.5% (1.2e1.8%)

1.3% (1.3e1.1%)

0.001

Residents audited
Antipsychotics

Benzodiazepines

22.2% (21.0e23.5%)

19.6% (18.4e20.8%)

17.6% (16.5e18.7%)

< 0.001

Anxiolytic

12.4% (11.5e13.4%)

11.4% (10.4e12.3%)

10.5% (9.6e11.4%)

< 0.001

Hypnotic

11.7% (10.8e12.6%)

9.8% (9.0e10.6%)

8.3% (7.6e8.9%)

< 0.001

* Linear mixed effects models. u

Discussion

reduction was achieved; the authors concluded that speciﬁcally
designed interventions were required.24

The multi-strategic, interdisciplinary RedUSe intervention in 150
Australian RACFs reduced the prevalence of regular antipsychotic
prescribing in these facilities by 13% and that of benzodiazepines
by 21%, without an increase in prn prescribing of psychotropic
drugs.
Several international initiatives have aimed to reduce antipsychotic prescribing in RACFs. In 2009, the United Kingdom
Department of Health pledged to reduce prescribing them for
people with dementia by two-thirds within 3 years.7 Although this
announcement focused attention on the issue, a subsequent
analysis of more than 600 UK RACFs found that their use in this
population had not decreased.23 In 2012, the United States Centers
for Medicare and Medicaid Services (CMS) launched a national
initiative to reduce antipsychotic use in RACFs, including public
reporting of antipsychotic prescribing rates.9 By 2015, prescribing
had been reduced by 27%. However, nearly 10% of residents (those
with diagnoses of schizophrenia, Huntington disease or Tourette
syndrome) were excluded from the analysis; if these residents had
been included in the analysis, as they were for the RedUSe intervention, the mean reduction over 6 months was 3%,9 much lower
than our 13%.
One of the most successful interventions for reducing antipsychotic
use in RACFs was the UK Focussed Intervention Training and
Support (FITS) program, which included extensive education of
nurses about psychosocial approaches to care for people with dementia, and support by psychologists.11 However, the recruitment
target of 150 facilities was not achieved when FITS was expanded
during 2012e2014, and ﬁnal data were available for only 53
RACFs; the high dropout rate was attributed to insufﬁcient staff
time.11

An important ﬁnding was the considerable proportion of residents
for whom antipsychotics or benzodiazepines were stopped or their
dose reduced, leading to signiﬁcant reductions in the mean chlorpromazine and diazepam equivalent doses for the 150 RACFs. As
mortality and fall rates have been linked to higher doses and longer
duration of psychotropic medication,2,5 RedUSe can have an effect
on these important outcomes; we have consequently published
interim ﬁndings from a sub-study assessing clinical and economic
outcomes.22
A recent Australian study in 17 NSW RACFs found that less than
5% of prescribed psychotropic medications were ceased or their
doses reduced in routine practice over 6 months.25 Our ﬁnding
that the prescribing of antipsychotics and benzodiazepines had
been reduced or ceased altogether for 39% of residents over
6 months shows that a multi-strategic, interprofessional intervention can markedly increase the frequency of review of these medications for potential discontinuation, consistent with guideline
recommendations.3,6
We could not determine which of the RedUSe strategies was the
most inﬂuential because they were not tested separately. However,
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Few interventions have attempted to reduce benzodiazepine prescribing in RACFs. A French intervention during 2011e2012 (more
than 3900 residents) assessed the impact of interdisciplinary
meetings and audit on benzodiazepine use. No signiﬁcant

A major strength of our study was that the reductions in antipsychotic and benzodiazepine prescribing we found were based on the
total RACF population, not just residents with dementia. Nor were
residents excluded by psychiatric diagnosis; in the US, suspicions
have been expressed that residents are diagnosed with schizophrenia to justify antipsychotic use.9 Another strength is that prescribing information was obtained from pharmacy packing
programs.18 In the CMS initiative and FITS, antipsychotic prescribing was reported by staff, resulting in potential reporting
bias.9,11 Auditing of medication charts also places demands on
nurses’ time. A major advantage of RedUSe was its feasibility;
unlike FITS, the entire sample of 150 RACFs completed the
intervention.

j

Agent class

Residents taking agents

Agent ceased

Dose reduced

Dose unchanged

Dose increased

Agent changed

Antipsychotics

2195

483 (22%)

354 (16%)

1144 (52%)

160 (7.5%)

54 (2.5%)

Benzodiazepines

2247

576 (26%)

332 (15%)

1211 (54%)

81 (3.5%)

47 (2.0%)

21 May 2018

4 Psychotropic modiﬁcation at 6 months of antipsychotic and benzodiazepine medication prescribed for residents of aged care
facilities who underwent the entire 6-month RedUSe intervention
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5 Prevalence of antidepressant and prn drug prescribing (with 95% conﬁdence intervals) in 150 RedUSe residential aged care
facilities (RACFs)
Audit
Baseline

3 months

6 months

11 891

11 927

11 896

P*

Antidepressant prescribing
Residents audited (145 RACFs)
All antidepressants

41.3% (39.7e42.9%)

40.4% (38.7e42.1%)

40.0% (38.2e41.7%)

0.17

Selective serotonin re-uptake inhibitors (SSRIs)

20.0% (19.0e21.1%)

19.5 (18.4e20.5%)

19.5% (18.4e20.6%)

0.31

Mirtazapine

12.0% (11.0e13.0%)

11.7% (10.7e12.7%)

11.7% (10.7e12.6%)

0.18

4.6% (4.1e5.1%)

4.4% (3.9e5.0%)

4.2% (3.7e4.8%)

0.09

Tricyclic antidepressants
Pro re nata (prn) prescribing
Residents audited (143 RACFs)
Antipsychotics (prn)
Benzodiazepines (prn)

†

11 629

11 649

11 625

10.8% (9.5e12.1%)

10.2% (8.9e11.5%)

9.4% (8.2e10.6%)

0.004

30.1% (27.6e32.6%)

28.8% (26.3e31.4%)

27.8% (25.3e30.3%)

0.020

Anxiolytics

17.8% (15.9e19.6%)

17.0% (15.1e18.9%)

16.3% (14.5e18.2%)

0.035

Hypnotics

16.2% (14.7e17.7%)

15.4% (13.9e16.8%)

14.7% (13.2e16.1%)

0.008

* Linear mixed effects models. † As some residents were taking several prn benzodiazepines, the overall reduction is slightly less than that for the benzodiazepine subtypes. u

interim qualitative evaluation indicates that the strategies were
perceived as building upon each other, starting with awareness
raising by dissemination of local prescribing data, reinforced by
staff education, and followed by interdisciplinary review. This
appraisal is supported by a review which concluded that multistrategic interventions are more likely to reduce benzodiazepine
prescribing in RACFs.26
Lack of funding did not permit a follow-up investigation, so the
sustainability of RedUSe is untested. In the RedUSe pilot trial,12
however, the level of psychotropic prescribing was re-assessed
12 months after the intervention;27 benzodiazepine use and the
mean diazepam dose equivalent level had continued to decline in
the year after the active intervention, but antipsychotic prescribing
returned to baseline levels in the absence of an active intervention,
with mean chlorpromazine equivalent levels static.27 The pilot trial
was restricted to Tasmania and conducted 9 years ago; psychotropic prescribing in other Australian states may be different.
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Limitations
As dedicated implementation research, the funding rules precluded a controlled trial design, so that psychotropic prescribing
may have been inﬂuenced by factors other than the intervention.
Further, ascertainment bias is possible because many RACFs volunteered to participate, although more than one-third of facilities
were nominated by their parent organisation. Another limitation
was that prn psychotropic agents listed in medication charts may
not have been taken by the resident;8 this could not be assessed. The
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prescribing of opioids and gabapentinoids for sedation in substitution practice was not assessed. A ﬁnal limitation was the suboptimal participation of prescribers; only 51% of those invited
participated in academic detailing, although their engagement was
promoted by other means. Despite this shortcoming, the reductions in antipsychotic and benzodiazepine prescribing were
substantial, reﬂecting the strong inﬂuence of staff and pharmacists
on psychotropic use in RACFs.

Conclusion
The national expansion of the RedUSe intervention led to statistically signiﬁcant reductions in the prescribing of antipsychotic
agents and benzodiazepines for residents of RACFs. The program
should be made available to all Australian RACFs to reduce the
inappropriate prescribing of psychotropic medications.
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