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Abstract 

Introduction 

Antipsychotics and benzodiazepines, collectively known as psycholeptics, are widely used in 

residential aged care facilities (RACFs), leading to concern that residents are being 

inappropriately sedated. Whilst antipsychotics are clinically appropriate for severe psychiatric 

illnesses (e.g., bipolar disorder, schizophrenia), they are often used long-term for 

neuropsychiatric symptoms, particularly in residents with dementia. Benzodiazepines are 

typically used for insomnia, anxiety, and acute agitation. Considering evidence of only modest 

efficacy for these indications and the risk of severe adverse effects, guidelines generally 

recommend reserving these medications for scenarios where non-pharmacological measures 

are ineffective and/or where there is a risk of harm or severe distress to the resident or others. 

Benzodiazepines, in particular, are not recommended for neuropsychiatric symptoms in people 

with dementia. If used, antipsychotics should be reviewed and reduced at a minimum of six to 

12 weeks, depending on the country, and the use of benzodiazepines should be limited to a 

maximum of two to four weeks. Despite these recommendations, prolonged and widespread 

use suggests that these medications are not being reviewed and reduced regularly.  

Many interventions have, to varying degrees of success, reduced the use of these 

medications in RACFs. However, clinical outcomes for the RACF residents and staff, and the 

economic impact of these interventions are rarely reported (see Chapter 4). Concern of 

potential deterioration in resident symptoms resulting in increased workloads is one of the 

reasons for a lack of willingness to reduce these medications. 

Therefore, to address these gaps in the literature and minimise perceived barriers to 

sedative reduction, the focus of this thesis was to evaluate the impact that antipsychotic and 

benzodiazepine dose reduction had on resident- and RACF staff-related outcomes and health 
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care costs within RACFs involved in a multicomponent program to improve antipsychotic and 

benzodiazepine use.  

Methods 

The national expansion of the ‘Reducing Use of Sedatives’ (RedUSe) program involved 150 

Australian RACFs. The main components of RedUSe comprised two quality improvement cycles 

incorporating auditing and benchmarking of prescribing, education, and multidisciplinary 

sedative reviews. The program was implemented between March 2014 and April 2016. A 

prospective, observational, longitudinal study design was utilised to investigate outcomes 

related to changes in antipsychotic and/or benzodiazepine doses between baseline and four 

months among residents of a convenience sample of 28 RACFs involved in RedUSe between 

January 2015 and March 2016. 

Resident-related outcomes 

Permanent residents (n=206) taking antipsychotics and/or benzodiazepines on a daily basis, 

who did not have a severe psychiatric illness (where antipsychotic therapy should generally be 

maintained long-term e.g., bipolar disorder, schizophrenia) and were not considered end-stage 

palliative, were recruited. Neuropsychiatric symptoms (Neuropsychiatric Inventory-Nursing 

Home version (NPI-NH) and Cohen-Mansfield Agitation Inventory (CMAI)), quality of life (QoL; 

Assessment of Quality of Life-4D (AQoL-4D)), social withdrawal (Multidimensional Observation 

Scale for Elderly Subjects (MOSES)-withdrawal subscale) and activities of daily living (Physical 

Self-Maintenance Scale (PSMS)) were assessed at baseline and four months by nursing staff who 

completed psychometric tests as proxy raters.  

Lastly, the number and severity of falls and behavioural events, number and reason for 

general practitioner (GP) consultations and number, length and reason for hospitalisations of 
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recruited residents were recorded by the nursing staff between baseline and four months. 

Figure 1 illustrates all data collection associated with this project.  

Staff-related outcomes 

The occupational disruptiveness of the neuropsychiatric symptoms was assessed at baseline 

and four months during psychometric testing with the NPI-NH. Additionally, a survey of job 

satisfaction (adjusted-Measure of Job Satisfaction) was made available to all RACF nurses and 

carers for anonymous completion at baseline and four months (Figure 1). 

Basic costing analysis 

Health care utilisation costs were estimated using the cost of prescribed medications at baseline 

and four months, and the estimated cost of GP consultations and hospitalisations between 

baseline and four months.  

Statistical methodology 

Considering the longitudinal design, analyses were restricted to residents who were followed 

up at baseline and four months. Associations between changes in the NPI-NH (total, factor and 

occupational disruptiveness scores), CMAI (total and factor scores), AQoL-4D (utility and 

dimension scores), MOSES-withdrawal subscale and PSMS, and changes in the antipsychotic 

and benzodiazepine doses between baseline and four months were investigated using 

regression models. 

The number of falls, behavioural events, GP consultations and hospitalisations were 

pro-rated to a monthly count. Associations between changes in the antipsychotic and/or 

benzodiazepine dose and these pro-rated counts were investigated using Spearman’s Rank 

correlations.  
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Differences in the adjusted-Measure of Job Satisfaction (total and factor) scores at 

baseline and four months were investigated using independent t-tests. Re-analysis was 

performed based on the occupation of the respondent. 

Lastly, estimated medication and health care costs of residents who had their 

antipsychotic and/or benzodiazepine dose reduced were extrapolated to 12 months and were 

compared to (i) residents who did not have their dose reduced and (ii) the overall costs for all 

residents involved in the clinical outcomes study regardless of dose change.  

Results 

Follow-up data were available for 179 residents. Thirty of 83 residents (36%) taking an 

antipsychotic and 42 of 118 residents (36%) taking a benzodiazepine at baseline had reductions 

in their dose at four months. This included 18 out of 83 residents (22%) taking an antipsychotic 

and 25 out of 118 residents (21%) taking a benzodiazepine who had their medication ceased. 

Resident-related outcomes 

There was no evidence that resident-related outcomes were worsened by dose reductions. 

Whilst there were no notable trends when measuring neuropsychiatric symptoms with the NPI-

NH, dose reduction was associated with small, albeit non-significant, improvements in 

behaviour, particularly less physically nonaggressive behaviour with both drug groups (-0.36 

points per 10% reduction in antipsychotic dose, -0.17 per 10% reduction in benzodiazepine dose) 

and verbally agitated behaviour with benzodiazepine reduction (-0.16 per 10% dose reduction), 

as measured with the CMAI. Furthermore, antipsychotic reduction was associated with non-

significant improvements in QoL and benzodiazepine dose reduction was correlated with a 

lower rate of falls in mobile residents.  
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Staff-related outcomes 

Like resident-related outcomes, there was no evidence that occupational disruptiveness was 

worsened by dose reductions. Instead, there were trends toward improved occupational 

disruptiveness related to agitation with antipsychotic dose reduction and night-time behaviour 

with benzodiazepine dose reduction. No differences in job satisfaction were detected between 

baseline and four months. 

Basic costing analysis 

Savings between $938 and $1,486/resident/year were found among residents who had their 

antipsychotic and/or benzodiazepine dose reduced. Savings were driven by lower 

hospitalisation (savings between $897 and $1,421/resident/year) and medication costs (savings 

between $163 and $257/resident/year). On the other hand, residents who had their 

antipsychotic and/or benzodiazepine dose reduced had higher costs associated with GP 

consultations (costs increased by $121 to $192/resident/year). 

Discussion 

Overall, the research presented in this thesis found no evidence to suggest that antipsychotic 

and/or benzodiazepine dose reduction was associated with deteriorations in neuropsychiatric 

symptoms, QoL, social engagement, activities of daily living, job satisfaction or occupational 

disruptiveness. Moreover, trends towards improved agitation with both antipsychotic and 

benzodiazepine dose reduction were identified as potential benefits. Similarly, occupational 

disruptiveness related to agitation and night-time behaviour tended to improve with 

antipsychotic and benzodiazepine dose reduction, respectively. There were also savings with 

antipsychotic and benzodiazepine dose reduction, driven by lower costs related to 

hospitalisations and medications.  
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Whilst this research suggests that antipsychotic and benzodiazepine dose reduction 

was safe and potentially cost saving for most residents, future larger, prospective, controlled 

studies are required to investigate these outcomes further. 
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Figure 1: Data collection flowchart. *Resident consent sought if able to give informed consent otherwise consent sought from the ‘person responsible’. **Resident only interviewed if able to 
provide informed consent. PCA=Personal Care Assistant, EN=Enrolled Nurse, RN=Registered Nurse, MJS=Measure of Job Satisfaction, NPI-NH=Neuropsychiatric Inventory-Nursing Home version, 
CMAI=Cohen-Mansfield Agitation Inventory, MOSES=Multidimensional Observation Scale for Elderly Subjects-withdrawal subscale, PSMS=Physical Self-Maintenance Scale, AQoL-
4D=Assessment Quality of Life-4D, RACF=Residential aged care facility.
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Chapter 1 General introduction 

Internationally, populations are ageing rapidly.1-3 This has resulted in increased strain on aged 

care services. As of 30th of June 2017, one in five Australians aged 85 years and over were 

permanent residents of residential aged care facilities (RACFs).4, 5 Compared to member 

countries from the Organisation for Economic Co-Operation and Development (OECD), Australia 

had the second-highest proportion of the population, aged ≥65 years (6.3%) and ≥80 years 

(19.7%), in RACFs (Figure 2).6 Those entering RACFs are older and have more complex health 

care needs.7, 8 These health care needs are often associated with the management of 

neuropsychiatric symptoms, such as agitation, depression and sleep disturbances, which may 

or may not be associated with dementia.7, 8  

 

Figure 2: Proportion (%) of population aged 65 years and over and 80 years and over residing in residential aged care 
facilities. Adapted from the Australian Institute of Health and Welfare, 2018.6 *Data for proportion of population 
aged 80 years and over not recorded. 

There is concern that RACF residents are inappropriately sedated with antipsychotic 

and benzodiazepine medication.9-16 These medications are collectively known as sedatives or 

psycholeptic medication.17 Psycholeptic medications are the cornerstone to the management 

of severe psychiatric illnesses (e.g., schizophrenia, bipolar disorder)18-21 and antipsychotics are 
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indicated for the short-term management of psychotic or aggressive symptoms in people with 

dementia.22-24 However, within the RACF setting, antipsychotics are regularly used long-term to 

treat general neuropsychiatric symptoms in people with dementia, and benzodiazepines are 

typically used to mitigate agitation, anxiety and sleep disturbances.25-27 Generally, when used 

for these indications, guidelines recommend reserving these treatments as second-line options 

should non-pharmacological strategies alone be ineffective or where there is a risk of harm due 

to severe distress, agitation/aggression or psychosis.28-33 If prescribed, antipsychotics and 

benzodiazepines should be regularly reviewed with the aim to use the lowest effective dose 

possible for the shortest period of time.13-17, 19 

These guidelines reflect the modest efficacy that antipsychotics and benzodiazepines 

have for these indications and the risk of severe adverse effects.22, 34-37 However, despite the 

risks of antipsychotic and benzodiazepine use, and the potential benefits derived from the 

reduction of these medications, studies have continued to report high rates of antipsychotic 

and benzodiazepine usage in Australian RACFs.10, 11, 13, 15, 16, 38, 39 The high rates of antipsychotic 

and benzodiazepine prescribing have been attributed, in part, to a lack of regular review or dose 

reduction attempts.12, 25, 40-42  Perceived risk of worsened symptoms or quality of life (QoL) are 

also barriers to dose reduction among nursing staff and physicians.43-45 

Interventions to minimise the prescribing of antipsychotics and/or benzodiazepines 

have been trialled and implemented.46-48 However, there has been relatively little investigation 

into the clinical outcomes of antipsychotic and/or benzodiazepine dose reduction for the RACF 

residents or nursing staff.47 Following a successful pilot study in Tasmania,49 an intervention, 

called the ‘Reducing Use of Sedatives’ (RedUSe) project, received funding for national expansion 

across Australia.50 This project provided the ideal opportunity to assess the clinical outcomes 

associated with antipsychotic and benzodiazepine dose changes. 
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1.1 Scope of thesis 

This thesis investigated associations between changes in antipsychotic and benzodiazepine use 

and clinical outcomes for RACF residents involved in the national expansion of RedUSe. In this 

context, clinical outcomes are defined as indicators of health status for the residents. 

Specifically, changes in neuropsychiatric symptoms, QoL, social engagement, activities of daily 

living (ADLs), falls, behavioural events, general practitioner (GP) consultations and 

hospitalisations were investigated over four months. 

 This thesis also investigated changes in the disruptiveness of neuropsychiatric 

symptoms on RACF nursing and care staff associated with antipsychotic and/or benzodiazepine 

dose reduction and differences in job satisfaction at baseline and four months. 

 Lastly, a basic costing analysis was performed to estimate changes in health care-

related costs associated with antipsychotic and/or benzodiazepine dose reduction. 
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Chapter 2 Residential aged care facilities 

2.1 Ageing population 

Increasing life expectancy has led to an ageing population worldwide.51 Internationally, the 

proportion of people aged 65 years and over is projected to increase from 6% in 1990 to 16% in 

2050.51 In Australia, the number of people aged 65 years and over has grown from 319,000 (5% 

of the population) in 1926 to 3.7 million (15% of the population) in 2016.1 By 2101, a projected 

13.4 million Australians (25% of the projected population) will be aged 65 years or greater.2 

Figure 3 illustrates the projected change in the age composition for the Australian population 

between 2016 and 2101 assuming that fertility, life expectancy and overseas migration remains 

constant.2  

 

Figure 3: Predicted age composition of Australia in 2016 and 2101. Data from the Australian Bureau of Statistics, 
2013.2 

There is concern that the ageing population will increase health care demands, require 

a larger and better-trained health care workforce, and increase the need for age-friendly 

environments.52 These factors also detract from economic growth. The increase in the 

proportion of Australians at retirement age (65-years-old) relative to the proportion of people 

participating in the labour force results in increased expenditure on retirement pensions and 

reduced tax revenue.53 Additionally, there is a demand for increased government spending on 
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programs to support older Australians.53 Over the next decade, annual growth in revenue is 

projected to reduce by 0.4 points and annual growth in spending is projected to increase by 0.3 

points. This equates to an annual cost to the Australian Government budget of approximately 

$36 billion by 2028-29.53  

2.2 Residential aged care  

2.2.1 Definition 

RACFs, also known as “nursing homes”, “long-term care facilities”, “aged care homes” and “care 

homes” internationally,54, 55 provide care for people who can no longer live at home and need 

ongoing help with everyday tasks or health care (e.g., nursing care, continence aids, basic 

medical, pharmaceutical supplies).56, 57 For the purposes of this thesis, we defined a RACF as any 

residential institution in which permanent residents (residents who receive long-term care in a 

RACF) receive around-the-clock care from staff at the facility.  

2.2.2 Use of residential aged care 

The number of people requiring aged care, particularly home care services, has grown with 

Australia’s ageing population (Figure 4). Although growth has not been as substantial, there is 

still a strong demand for residential care. On the 30th of June 2018, there were 180,923 

permanent residents of RACFs.58 Most residents (n=174,875, 97%) were aged 65 years and over 

and 59% (106,445) were aged 85 years and over.59 This accounted for 21% of Australians aged 

85 years and over.60  
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Figure 4: People using aged care services, by care type, 30 June 2008-2018. Reproduced from the Australian Institute 
of Health and Welfare, 2019.58  

Internationally, between 0.4% (Latvia) and 8.8% (Belgium) of populations aged 65 years 

and over are residents of a RACF (Figure 5).6 On the other hand, international data indicate that 

between 0.3% (Latvia) and 24% (Belgium) of people aged 80 years and over reside in a RACF 

(Figure 5).6 

 

Figure 5: Proportion (%) of population aged 65 years and over and 80 years and over residing in residential aged care 
facilities. Adapted from the Australian Institute of Health and Welfare, 2018.6 *Data for proportion of population 
aged 80 years and over not recorded. 
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2.2.3 Number of residential aged care facilities 

Despite a decrease in the number of Australian RACFs over the last decade, there is a trend of 

existing facilities increasing bed numbers (Figure 6).61-64 Between 2007 and 2016, the proportion 

of Australian RACFs providing ≥61 operational places increased from 35 to 52%.65  

 

Figure 6: Number of residential aged care facilities and operational places in Australia in June 2008, 2011 and 2017. 
Data from several sources.62-64 

As of 30 June 2018, there were 2,695 RACFs in Australia run by 886 organisations.64 

Most (62%) RACFs were based in major cities.64 These RACFs provided 207,142 places with an 

average occupancy rate of 90% across 2018.64 In 2017-18, residential aged care services cost 

$12.4 billion accounting for 67.3% of the Australian aged care service funding.66  
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In 2017, there were approximately 51.1 beds per 1,000 Australians aged 65 years and 

over.6 Internationally, the number of beds per 1,000 of the population aged 65 years ranges 

from 1.3 (Greece) to 82.8 (Luxembourg)(Figure 7).6 

 

Figure 7: Number of beds in residential aged care facilities per 1,000 people in the population aged 65 years and over. 
Adapted from the Australian Institute of Health and Welfare, 2018.6 *Estimated. 

2.2.4 Resident characteristics 

2.2.4.1 Age 

Figure 8 illustrates the change in the proportion of permanent residents of RACFs in Australia.59, 

63 Between 2000 and 2017 there was a 16% increase in the proportion of residents aged 85 

years and over.59, 63 This is related to an increase in the admission of older residents into RACFs. 

In 2008-09, 49% of admissions into permanent residential care were people aged 85 years and 

over.67 In 2017-18, 53% of people entering residential aged care were people aged 85 years and 

over.67  
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Figure 8: Proportion of permanent residential aged care residents, by age group, on 30 June 2000, 2007 and 2017. 
Data from referenced sources.59, 63 

2.2.4.2 Care level 

The needs of RACF residents are assessed through the Aged Care Funding Instrument (ACFI), 

which reviews three domains of care needs: ADLs, cognition and behaviour, and complex health 

care.68 Since 2009, care need ratings for cognition and behaviour (Figure 9), complex health care 

and ADLs (Figure 10) have increased. The cognition and behavioural domain has consistently 

had the largest proportion of people with needs rated as high.7, 68 Between 2009 and 2018, high 

care need ratings in this domain increased from 36.9% to 64.1%.68 This coincides with an 

increase in the proportion of residents with at least one mental health or behavioural condition, 

which has increased from 68% of residents in 2009 to 86% of residents in 2018.8  

The large proportion of residents with high needs related to the cognition and 

behavioural domain is not surprising considering that the level of funding is based on the 

resident’s ACFI score (greater care need equals more funding).69-71 Whilst ACFI data provides an 

overall snapshot of the level of care required across different domains of care, it is likely that 

the level of care required has been over-estimated to attract more funding. Additionally, it 

should be noted that there has been limited research on the validity of the ACFI tool. 
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Figure 9: Care needs ratings of people in permanent residential care for cognition and behaviour, 30 June 2009-18. 
Reproduced from the Australian Institute of Health and Welfare, 2019.68  

 

 

Figure 10: Care needs ratings of people in permanent residential care for activities of daily living, 30 June 2009-18. 
Reproduced from the Australian Institute of Health and Welfare, 2019.68  

2.2.4.3 Mental health among residential aged care residents 

High rates of mental health and behavioural conditions in residential aged care can be explained 

by several factors. First, many residents have conditions, such as dementia, with associated 

neuropsychiatric symptoms.7, 68 Second, the closure of long-stay psychiatric hospital beds as a 

result of deinstitutionalisation of mental health has increased the need to manage psychological 

issues within the RACF setting.72 Third, reduced mortality in younger mentally ill people has led 

to an increasing number of RACF residents with mental health issues.73 Fourth, the number of 
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age-related physical conditions and disabilities, which predispose older people to psychological 

issues, are increasing with the ageing population.74  

2.2.4.3.1 Dementia 

Dementia, subsumed under the entity “major neurocognitive disorder” in the Diagnostic 

Statistical Manual of Mental Disorders (DSM-5),75 is defined as “a syndrome due to disease of 

the brain, usually of chronic or progressive nature, in which there is disturbance of multiple 

higher cortical functions, including memory, thinking, orientation, comprehension, calculation, 

learning capacity, language, and judgement. Consciousness is not clouded. Impairments of 

cognitive function are commonly accompanied, and occasionally preceded, by deterioration in 

emotional control, social behaviour, or motivation”.76 This definition highlights three distinct 

presentations of dementia, including cognitive and behavioural components, and difficulties 

performing ADLs.  

The risk of dementia in people aged 70 to 74 years is 3.4%. This risk is increased to 20% 

in 85 to 89-year-olds and 40% in people aged over 95 years.77 In 2018, an estimated 376,000 

people in Australia had dementia.78 By 2030, the number of people with dementia is projected 

to increase to approximately 550,000 people.78 This will likely have flow-on effects for 

residential aged care. Currently, 52% of RACF residents have a documented diagnosis of 

dementia.7 This proportion, however, may be an under-estimation as the dementia is often 

under-reported due to poor documentation or diagnosis.79 Illustrating this, a study used the 

Neuropsychiatric Inventory (NPI) to assess the incidence of dementia in 1,163 Norwegian RACF 

residents.80 Whilst only 55% of residents had a diagnosis of dementia recorded in their medical 

records, 80.5% of residents were found to have dementia using the NPI as a diagnostic tool.80 

This is consistent with prevalence rates of dementia reported in Australian (78.1%)81 and Finnish 

(81%) studies.82 
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2.2.4.3.1.1 Subtypes of dementia 

Dementia subtypes are classified according to the known or presumed aetiology.75 More than 

100 diseases can cause dementia.83 The four most common subtypes of dementia include 

Alzheimer’s disease, vascular dementia, dementia with Lewy bodies, and frontotemporal lobar 

degeneration (FTLD).84 The prevalence and pathophysiological features of the individual 

dementia subtypes are briefly described in Table 1. It needs to be acknowledged though, 

dementia due to mixed aetiologies is the most common form of dementia.85 A study of 179 

people with probable Alzheimer’s disease found evidence of mixed pathologies in 46% of 

patients; the most common pathology was Alzheimer’s disease and macroscopic infarcts (i.e., 

vascular dementia).86 Considering the high prevalence of mixed dementias, rigid separation of 

dementia subtypes is not always helpful. 

Table 1: The prevalence and pathophysiological features of common dementia subtypes. 

Dementia subtype Prevalence Changes to the central nervous system 
Alzheimer’s disease 50-80%87-89 Hallmark feature is the formation of amyloid protein 

plaques and tau-protein neurofibrillary tangles.90 This 
leads to damage to neurons, particularly cholinergic 
neurons.91  

Vascular dementia 10-20%79, 84 Macrovascular events (e.g., stroke) or microvascular 
disease leads to central nervous system damage.75 

Dementia with Lewy 
bodies 

15-25%92 Abnormal aggregations of protein alpha-synuclein, 
called Lewy bodies, accumulate in neurons throughout 
the cortex and cause cognitive impairment.89 

Frontotemporal lobar 
degeneration 

10%28, 89 There is atrophy of the frontal and temporal lobes. 
Additionally, the upper layers of the cortex become soft 
and spongy and have protein inclusions (usually tau 
proteins).89 

 

 Pathophysiological differences among the dementia subtypes provide explanations for 

differences in the cognitive symptoms. These differences are mainly seen between Alzheimer’s 

disease/vascular dementia and dementia with Lewy bodies/Parkinson’s disease dementia/FTLD.  

 In Alzheimer’s disease, initial damage is usually located in the hippocampus resulting in 

memory and learning impairments.90 Cognitive function then progressively worsens over 

months to years as other areas of the brain are damaged.85, 88, 93, 94 Whilst some patients with 
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vascular dementia, due to multiple infarctions, present with an acute stepwise or fluctuating 

decline in cognition alongside periods of stability,75 many cases are due to microvascular disease 

leading to lesions in the white matter, basal ganglia and/or thalamus, resulting in symptoms 

that present and progress similarly to Alzheimer’s disease.75 Additionally, differential diagnosis 

is further complicated by the presence of mixed Alzheimer’s disease and vascular dementia. 

Vascular disease is the sole cause of dementia in only five per cent of cases.85 

 In dementia with Lewy bodies, the progression of dementia is more rapid than 

Alzheimer’s disease.95 Furthermore, initial symptoms, including sleep disturbances, visual 

hallucinations, visuospatial impairment, gait imbalance and parkinsonian movements,89 often 

occur in the absence of significant memory impairment and fluctuate regularly.85, 89, 95 Although 

similar to dementia with Lewy bodies, Parkinson’s disease dementia differs in that cognitive 

decline occurs at least 12 months after the diagnosis of Parkinson’s disease is established.75 

Compared to Alzheimer’s disease, Parkinson’s disease dementia can be distinguished by the 

motor features associated with Parkinson’s disease.75 In FTLD, memory is generally spared in 

the early stages. Instead, initial symptoms usually include personality and behavioural changes, 

and difficulty producing and comprehending language.89 The pathophysiological differences 

between dementia subtypes also explain, in part, variability in the presentation of 

neuropsychiatric symptoms associated with the different dementia subtypes. Generally, 

differences are most distinct between Alzheimer’s disease/vascular dementia and dementia 

with Lewy bodies/FTLD.96 

2.2.4.3.1.2 Neuropsychiatric symptoms in people dementia 

Neuropsychiatric symptoms in people with dementia, also known as behavioural and 

psychological symptoms of dementia (BPSD), changed behaviours, challenging behaviours, 

behaviours that challenge, and responsive behaviours, is a term that describes symptoms of 
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disturbed perception, thought content, mood and behaviour that frequently occur in patients 

with dementia.97-99 

Neuropsychiatric symptoms, described in Table 2, have been observed in 60 to 98% of 

people with dementia.80, 96, 98, 100-104 Generally, neuropsychiatric symptoms are more frequent in 

people in hospitals and RACFs compared to those dwelling in the community.96 Brodaty et al. 

found that 92% of residents from an Australian RACF, with a documented diagnosis of dementia 

or significant cognitive impairment, had at least one neuropsychiatric symptom.81 Zuidema et 

al. reported clinically significant symptoms among 81% of Dutch residents with dementia.105 

Behavioural symptoms are usually identified based on observation of the patient and 

psychological symptoms are mainly assessed through an interview with patient and 

relatives/carers.31  

Table 2: Neuropsychiatric symptoms associated with dementia. Information from several sources.31, 75, 106 

Behavioural symptoms Psychological symptoms 
Physical aggression Anxiety 
Screaming Depressive mood 
Restlessness Hallucinations 
Agitation Delusions 
Wandering Psychosis 
Culturally inappropriate behaviour Misidentifications 
Sexual disinhibition Sleeplessness 
Hoarding  
Cursing   
Shadowing  

 

The manifestation of neuropsychiatric symptoms is influenced by a complex interplay 

of different factors, such as unmet needs, environmental factors and pathophysiological 

changes to the brain.96 As such, there is substantial variability in the incidence and severity of 

neuropsychiatric symptoms within and between each dementia subtype.96  

The development of neuropsychiatric symptoms in dementia is primarily the result of 

pathophysiological changes to the brain.31, 96, 107-110 Consequently, it could be assumed that 

particular neuropsychiatric symptoms may be more common in certain dementia subtypes. 
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However, studies comparing the profiles of neuropsychiatric symptoms across dementia 

subtypes have not reported consistent results.96 For example, Ballard et al. reported that 

depression and anxiety are more common among people with vascular dementia compared to 

Alzheimer’s disease.111 Conversely, Srikanth et al. found similar symptom profiles in people with 

vascular dementia and Alzheimer’s disease.112 The difficulty differentiating the neuropsychiatric 

symptoms in Alzheimer’s disease and vascular dementia may, in part, be attributed to the 

overlap of Alzheimer’s disease and cerebrovascular pathology.86 On the other hand, dementia 

with Lewy bodies can be differentiated from Alzheimer’s disease by a consistently higher 

prevalence of delusions and hallucinations.113 Lastly, FTLD is distinguished by a “loss of basic 

emotions, food cramming, pacing a fixed route, preserved capacity of locating objects, and 

impairment insight”.96  

 People with dementia have heightened sensitivity to environmental stressors and 

cues.114 As such, the development of neuropsychiatric symptoms in dementia is strongly linked 

to the psychosocial and physical environment.114-116 In 2018, a review of 103 empirical studies 

(n=94) and reviews (n=9) reported substantial evidence that the unit size, spatial layout, 

homelike character, sensory stimulation, and characteristics of social spaces were related to the 

behaviour and wellbeing of RACF residents.114 For example, larger units117 and RACFs81 have 

been linked to higher levels of neuropsychiatric symptoms. In 2001, Brodaty et al. showed that 

the rate and severity of neuropsychiatric symptoms, such as delusions, hallucinations and 

psychosis, tend to be greater in RACFs with larger populations.81 Additionally, Zuidema et al. 

have found lower levels of apathy among Dutch Dementia Special Care Units (n=56 units) with 

greater staff-to-resident ratios and in units where nurses spent more time on resident care.115 

More recently, Jao et al. found that environments that are tailored to stimulate individual 

residents have been linked to lower levels of apathy.118 Many environmental factors, such as 

noise level, bright room light, temperature, unit size, and homelike décor are relatively easy to 

adjust.118 Whilst there is evidence to support the influence of psychosocial and physical 
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environments on neuropsychiatric symptoms of dementia, research in this area is generally 

limited to cross-sectional, small-scale studies in homogenous samples and further investigation 

is needed.114 

 Neuropsychiatric symptoms can also manifest as an expression of unmet needs, where 

individuals are unable to meet or communicate their needs (e.g., discomfort, boredom, sensory 

deprivation, under-treated pain).119, 120 A recent study of 140 residents, with and without 

dementia, from three Portuguese RACFs, found that the presence of neuropsychiatric 

symptoms, particularly psychotic symptoms, are related to the number of unmet needs the 

resident has.120 These results align with an earlier study of 238 RACF residents, which reported 

increased incidence and frequency of neuropsychiatric symptoms associated with greater 

unmet needs.121 In the RACF setting, anxiety and depression have been associated with 

loneliness, pain, visual impairment and hearing loss.121, 122 Furthermore, agitation has been 

linked with discomfort, pain and boredom.123 Consequently, identifying and addressing these 

unmet needs with a patient-centred care approach may improve some neuropsychiatric 

symptoms.120 In particular, improvement in agitation has been demonstrated with improved 

communication, sensory and activities-based interventions, and treatment of pain.124, 125 

Whilst the prevalence and severity of these symptoms vary across the stages of 

dementia, most neuropsychiatric symptoms occur in people with moderate to moderately-

severe dementia.96, 100, 109, 126 In particular, agitation, psychosis and apathy, often worsen with 

the progression of dementia.127 However, it should be noted that there is substantial 

heterogeneity among studies investigating the longitudinal course of neuropsychiatric 

symptoms in people with dementia.126  

A 2014 prospective, observational study involving 146 residents from seven RACFs 

reported that the average duration of a neuropsychiatric symptom was 2.3 months.128 However, 

the duration of these symptoms varied widely. For example, the behaviour ‘awakens during the 
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night’ persisted for the longest period of time (mean=4.6 months) and ‘Asks or complains about 

his or her health although it is unjustified’, ‘accuses others of things that are not true’ and ‘tries 

to do things that are dangerous’ were exhibited for the shortest period (mean=0.5 months) 

(Table 3).128 Conversely, a 2016 systematic review of 59 studies found a relatively low 

persistence for sleep disturbances and elation.126 The systematic review also reported moderate 

persistence of affective symptoms (e.g., depression, anxiety, apathy), low to moderate 

persistence of psychosis, and high persistence of hyperactivity and apathy. The authors 

reported increased psychosis, hyperactivity, agitation and physical aggression with greater 

cognitive impairment.126 

Table 3: Duration of frequently observed neuropsychiatric symptoms. Data from Voyer et al., 2014.128 

Neuropsychiatric symptoms Mean duration of 
symptoms (months) 

Resists care 3.3 
Becomes upset or loses temper easily 2.0 
Enter others’ rooms inappropriately 3.3 
Awakens during the night 4.6 
Talks, mutters, or mumbles to self 2.7 
Fights or physically aggressive 3.0 
Fidgets, is unable to sit still, restless 2.1 
Has difficulty falling asleep 2.7 
Says things that do not make sense 2.9 
Screams, yells, or moans loudly 2.9 
Argues, threatens, or curses 3.4 
Tries to get in or out of wheelchair, bed, or chair unsafely 2.6 
Asks or complains about his or her health although it is unjustified 0.5 
Sees or hear things that are not there 1.7 
Disturbs others during the night 2.1 
Wanders, tries to escape or go to off-limits places 1.9 
Accuses others of things that are not true 0.5 
Asks for attention or help, even though it is not needed 2.7 
Is uncooperative  2.8 
Paces, walks or moves in wheelchair aimlessly back and forth 2.8 
Tries to escape physical restraints 1.8 
Complains or whines 1.4 
Does something over and over although it makes no sense 1.3 
Tries to do things that are dangerous 0.5 

 

The variability in prevalence and severity of these symptoms across the stages of 

dementia has implications for their management. In some scenarios, an antipsychotic may 

initially be considered appropriate (e.g., the person may be exhibiting aggressive symptoms and 
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harming other residents). However, as their condition progresses, they may no longer exhibit 

these symptoms making the continuation of the antipsychotic inappropriate.126, 128 

2.2.4.3.1.3 Neuropsychiatric symptoms in people without dementia 

Neuropsychiatric symptoms also present among residents of RACFs who do not have a 

documented diagnosis of dementia, although the incidence of most symptoms is lower in this 

cohort.81, 100, 129-132 A 2009 study investigating the prevalence of neuropsychiatric symptoms 

among people aged ≥65 years with (n=587) and without dementia (n=2,050) reported a higher 

prevalence of neuropsychiatric symptoms among those with dementia except for sleep 

disturbances and anxiety, which were experienced at similar rates among both groups.100  

A study of 252 residents without dementia residing in 95 Italian RACFs reported 

depression and anxiety as the most severe and common psychiatric issues.131 Similarly, Lyketsos 

et al. reported depression and anxiety as the most prevalent symptoms among older people 

(n=5092) without dementia in Cache County, Utah.129 The presence of neuropsychiatric 

symptoms in RACF residents without dementia can be explained, in part, by the aforementioned 

reduction in the mortality of younger mentally ill people leading to an increased number of 

residents mental health issues,73 the greater risk of depression anxiety among the Baby Boomer 

generation,73, 133 and age-related physical conditions and disabilities predisposing older people 

to psychological issues.74 Additionally, residents may have other conditions which can result in 

the manifestation of neuropsychiatric symptoms, such as Parkinson’s disease, multiple sclerosis 

and hypothyroidism.134, 135 

Considering the presentation of behavioural and psychological symptoms among 

people with and without dementia, and the widespread utilisation of antipsychotics and 

benzodiazepines for these symptoms regardless of an underlying diagnosis of dementia 

(discussed in Chapter 3),136-138 the term “neuropsychiatric symptoms” will be used throughout 
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this thesis to describe behavioural and psychological symptoms in people with and without 

dementia, unless otherwise specified. 

In summary, neuropsychiatric symptoms are common among residents of RACFs. These 

symptoms are expected to increase further with an increase in the prevalence of dementia with 

Australia’s ageing population, deinstitutionalisation of mental health, reduced mortality of 

younger mentally ill people, and an increasing number psychological issues associated with age-

related physical conditions and disabilities.  

2.2.5 Residential aged care facility staff 

The number of people employed in direct-care roles in RACFs is increasing. Between 2003 and 

2016, the total number of employees in direct-care roles increased from 115,660 (76,006 full-

time equivalent positions) to 153,854 (97,920 full-time equivalent positions).65 Despite an 

increase in the total number of direct-care workers, the proportion of registered nurses (RNs), 

and enrolled nurses (ENs) decreased and the proportion of the personal care assistant (PCA; 

also known as a ‘carer’) workforce increased (Figure 11), leaving a skill shortage.65 Other factors, 

such as staff turnover and time available for direct care, may also be influencing the care of 

residents in RACFs.65 

 
Figure 11: Share of the occupations for the direct-care RACF employees (headcount and full-time employment 
(FTE), %). Adapted from Mavromaras et al., 2017.65 
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2.2.5.1 Skill shortage 

Skill shortages were reported by approximately half of Australia’s RACFs in the 2016 Aged Care 

Workforce survey.65 A shortage in RNs was the most commonly identified issue (reported by 41% 

of RACFs).65 Qualitative interviews with 100 participants of the same survey highlighted concern 

that RNs are being replaced by less qualified (and lower cost) staff (e.g., PCAs), leading to 

potentially deleterious effects on the quality of resident care.65 This concern has been noted for 

several years.139-141 In addition to reduced employment of RNs, most of the direct care of 

residents is falling to the PCA.141 In 2016, 43.5% of RNs spent less than one-third of their time 

providing direct care, whereas 76.5% of PCAs spent more than two-thirds of their time providing 

direct care to residents.65 This reflects the increasing managerial role that RNs are performing 

and the growing role that PCAs have in the direct care of residents.141 

As the primary providers of direct care, PCAs play a key role in the detection and 

management of mental health conditions (e.g., residents are more likely to describe 

hallucinations to PCAs given their increased contact time with residents).79, 139 However, there 

are concerns that PCAs do not have sufficient training to detect and manage these 

conditions.139-141 Failure to effectively detect and manage mental health conditions has 

deleterious effects for the resident and caregiver.141 For example, a caregiver with limited 

training may not recognise that a resident may be expressing neuropsychiatric symptoms, such 

as constant requests for attention, to communicate unmet needs. Instead of investigating the 

cause of the neuropsychiatric symptoms, as recommended by international guidelines,28, 31, 142 

the caregiver may request that the prescriber provides unnecessary and potentially harmful 

pharmacological therapy.143 On the other hand, conditions with less overt or distressing 

symptoms (e.g., apathy in depression) may be more likely to go unidentified by RACF staff 

compared to disruptive behaviour, such as aggression.79, 144 Many GPs rely on RACF staff reports 

of the residents due to time restrictions that are not conducive towards a comprehensive 

assessment of the resident (discussed further in Chapter 2.2.6.2).43 As a result, conditions (e.g., 
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depression) with less challenging symptoms (e.g., apathy) are more likely to go underdiagnosed 

and undertreated.145 

Whilst there are calls to regulate the minimum number of nurses in RACFs,141, 146 there 

is also concern that RNs and ENs have little training in old age mental health and dementia.65 In 

the 2016 Aged Care Workforce survey, the majority of RNs (51.3%) and ENs (54.9%) identified 

dementia training as the area of training most needed over the next 12 months.65 Low levels of 

knowledge related to dementia care has also been reported among nurses in RACFs.147, 148 This 

is alarming considering that more than half of residents in Australian RACFs have a diagnosis of 

dementia.7 Research has also identified deficiencies in training and knowledge in late-life 

depression, suicide and other mental health issues commonly presenting in RACFs.149, 150  

2.2.5.2 Turnover 

Residential aged care providers face difficulties in recruiting and retaining direct-care staff.65, 141, 

151 A 2016 survey of RACF staff found that a substantial proportion of RNs (17.1%), ENs (20.3%) 

and PCAs (15.7%) were actively seeking alternative work despite working in their current job for 

≤12 months.65 In 2008, Martin and King reported 12-month turnover rates of 25% for PCAs and 

20% for nurses.140 They commented that turnover rates have not changed significantly since 

2003.140  

High staff turnover has implications in the RACF setting. First, training of direct-care 

workers in an environment where a substantial proportion is likely to leave within a year may 

not be considered cost-effective by RACF providers.152 Second, studies have identified worse 

outcomes for residents of RACFs with high nurse turnover rates.153, 154 For example, Zimmerman 

et al. found that increased RN turnover was associated with an increased risk of infections and 

hospitalisations.154 Staff turnover has also been found to negatively affect the ability of staff to 

manage the behavioural issues of residents.155 Additionally, high staff turnover is problematic 

for ensuring sustained effects following educational interventions. Despite initial improvements 
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in staff knowledge and skills following training, outcomes do not seem to be sustained over 

time.156, 157 

A major factor affecting the recruitment and retention of nurses in the RACF setting is 

the wage gap.65, 141, 158 Registered nurses in RACFs earn, on average, approximately $200 less 

per week (calculated on the base rate) than their colleagues in other sectors.65, 140, 141, 159, 160 The 

disparity in pay has been blamed on the Federal Government who set the level of funding that 

aged care service providers receive.160 Additionally, PCAs receive between $715 to $868 as a 

minimum per week, which is approximately half the average full-time adult weekly wage in 

Australia ($1516).160 Alzheimer’s Australia has called for improved remuneration to mitigate the 

high staff turnover.141 

2.2.5.3 Time available for residents 

Currently, there are no legislated resident-to-staff ratios in the Australian RACF setting.152 

Qualitative interviews following the 2016 Aged Care Survey, indicated that high workloads due 

to inadequate staff numbers and excessive amounts of administrative tasks and paperwork 

reduced the time available to care for the residents.65 The lack of time to provide quality care 

was also noted in the 2012 Aged Care Survey.161 Staffing issues were a major concern among all 

direct-care workers.65 Interviewees felt that funding constraints were contributing to low staff 

numbers within RACFs, including a lack in covering regular staff member absences and staff not 

being replaced when they retired.65 Consequently, this has led to increased resident-to-staff 

ratios, perceived increased workload pressures and poorer quality of care for the residents,65, 

139, 141, 162  particularly at night when the care needs of people with neuropsychiatric symptoms 

are at their highest.152 A 2018 study of 40 staff from eight Sydney RACFs found that 

inappropriate psychotropic medication use was often a result of staff feeling helpless to provide 

person-centred care for neuropsychiatric symptoms within the restrictive timeframes imposed 

by the RACF.43  
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2.2.6 General practitioners 

GPs are primarily responsible for the medical management of Australian RACF residents.163-165 

According to the latest Australian Medical Association (AMA) Aged Care Survey, the majority of 

respondents (63.8%) provided care to RACF residents.146 However, there is concern about the 

reduction in numbers of GPs providing these services,146, 166 reliance on information provided 

by nurses/carers,167 and the lack of specialist services utilised, despite the high prevalence of 

mental health issues in this group of older people.163 These concerns are explored below. 

2.2.6.1 General practitioner residential aged care services 

In 2017, the AMA Aged Care Survey was distributed to 5,599 AMA members, 608 responded.146 

Whilst the majority (63.8%) of respondents indicated that they currently provide services to 

RACFs, 10.5% of respondents had stopped visiting RACFs in the past five years and 35.7% of GPs 

who currently had patients in RACFs intended to decrease the number of visits (20.2%), not take 

on new patients (7.0%), or stop visiting RACFs altogether in the next two years (8.5%).146 There 

is also concern about the impending shortage of GPs providing services to RACFs when those 

currently providing these services retire.146, 164, 165, 168 Only a small proportion (3.6%) of GPs aged 

<40 years provide RACF services.146 In comparison, GPs aged >60 years currently provide almost 

half (47.1%) of the monthly RACF visits.146 

Almost half (48.5%) of the respondents who had decreased the number of visits in the 

past five years agreed that the reason they had decreased their visits was because consultations 

increasingly involved performing unpaid, non-face-to-face tasks (e.g., locating residents, writing 

prescriptions and paperwork, talking to relatives, discussing issues with RACF staff while in the 

surgery).146 The average reported length of non-face-to-face time per consultation was 13.58 

minutes.146 Furthermore, a third of the respondents strongly agreed that patient rebates did 

not adequately compensate for lost time in the surgery.146 These issues have been consistently 



24 | P a g e  
Daniel J. Hoyle 

identified in research investigating the reasons that influence GPs to reduce their RACF 

services.165, 168, 169  

2.2.6.2 Reliance on nurse and carer information 

As discussed in Chapter 2.2.4, the complex health needs of RACF residents present a major 

challenge to their GPs. Resident issues, particularly of a psychogeriatric nature, require a 

thorough assessment prior to a GP being able to intervene with confidence.79 Unfortunately, 

large patient loads and time restrictions create scenarios that are not conducive towards the 

comprehensive performance of these assessments.43 Instead, many GPs rely on nursing staff 

reports of the residents.43, 167 In Chapter 2.2.5, it was mentioned that PCAs spend the most time 

providing direct care to the residents and, hence, are in the best position to detect these issues. 

However, with minimal training, many issues go unidentified.139-141, 167 In particular, symptoms 

that may not be considered ‘challenging’, such as apathy, tend to be underreported by RACF 

staff.79 Staff unfamiliar to the residents may also unintentionally trigger behavioural and/or 

psychological symptoms.152 With little training or time to implement non-pharmacological 

management strategies for these symptoms (e.g., massage therapy, exercise therapy),79, 170, 171 

a psychotropic medication, such as an antipsychotic, may be initiated as a ‘quick-fix’ or 

‘workaround’.43, 171  

With a reliance on information from the nursing staff, the initiative for prescribing 

psychotropic medication, like antipsychotics, often comes from the nursing staff of RACFs.148, 

172, 173 Studies investigating non-resident related factors influencing the prescribing of 

psychotropic medications have reported cases of pressure from the nursing staff to prescribe.162, 

171, 172 Of particular concern, Cornege-Blokland et al. reported that the prescriber did not support 

the prescription of an antipsychotic in 8% of cases but was pressured into prescribing the 

medication by the nursing staff.172 In 2011, Zuidema et al. found that the odds of being 

prescribed an antipsychotic or anxiolytic were 66% and 62% higher, respectively, if staff 
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experienced distress related to resident agitation.143 More recently, the prescribing of other 

psychotropic medications have also been shown to increase with staff distress.174  

2.2.6.3 Specialist availability 

Despite the high prevalence of mental health issues in RACFs, GPs generally have limited 

training in the management of these issues.167, 175 As a result, there is some evidence of 

difficulties when diagnosing these conditions. For example, a cross-sectional audit of general 

practice (n=46,515 patients) in Australia found that GPs (n=386) did not recognise the presence 

of common mental conditions in 56% of patients, particularly in patients with predominantly 

somatic symptoms.176 As a result of the limited training, many GPs do not feel adequately 

prepared to manage the complex care issues of RACF residents.165, 177 Referral to a specialist 

practitioner may be beneficial in more complex cases. For example, a cluster-randomised 

controlled trial found improvements in depression with specialist mental health consultation 

compared to usual care for RACF residents with clinical depression.178 However, difficulties 

facilitating patient access to specialists has been reported. In the 2017 AMA Aged Care Survey, 

most respondents indicated that providing patient access to specialists was difficult (43.6%) to 

very difficult (27.6%) and nearly half (49.3%) of respondents called for improved access to 

specialist care.146 Furthermore, GP participants in qualitative research have indicated extreme 

difficulty when trying to get specialist interest in their RACF resident.165 

Up until May 2018, RACF residents were not able to access subsidised psychological 

interventions for mental health issues through Medicare.179 After claiming that residents of 

RACFs are being denied equal access to psychological services,180 the Australian Government 

allocated $82.5 million for psychological services for older Australians in RACFs with a diagnosed 

mental health condition.179 These funds will bring psychologists and other eligible mental health 

providers into the RACF setting where there has previously been limited funding.179 It is hoped 

that increased psychological support will help support the implementation of non-
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pharmacological strategies and minimise the use of psychotropic medications.179 However, 

these psychological services do not include the management of residents with dementia.181 

Furthermore, specialist recommendations are often frustrated by systemic factors, such as 

insufficient staffing and time available to implement recommendations.163  

2.2.7 Medication management programs in Australian residential aged 

care facilities 

2.2.7.1 Residential medication management reviews 

In Australia, permanent residents of Government-funded RACFs are eligible to receive 

residential medication management reviews (RMMRs) once every 24 months (unless there is a 

clinical need for an earlier review in the intervening period).182 RMMRs are defined as “a 

resident-focussed, collaborative, comprehensive medication review involving the systemic 

evaluation of the resident’s complete medication regimen and management of that medicine 

in the context of other relevant clinical information and the resident’s health status”.183 

Accredited pharmacists can perform the medication review upon written referral by a resident’s 

GP.182 In Australia, accredited pharmacists are registered pharmacists who have undergone 

training and have demonstrated their competence to perform medication review services.184 

Pharmacists can become accredited through two governing bodies; the Australian Association 

of Consultant Pharmacy or the Society of Hospital Pharmacists of Australia.184 

The RMMR is conducted in collaboration with the resident’s GP, as well as the RACF 

nursing staff, residents and their family members, where appropriate.182 After performing the 

review, the accredited pharmacist is required to provide a written report to the resident’s GP 

stating the findings of the review and outlining recommendations (e.g., alterations to 

medications) to assist in the development of a Medication Management Plan by the GP.182 

RMMRs have been remunerated for pharmacists since 1997.183 
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 A 2019 systematic review investigated the outcomes associated with medication 

reviews (n=13 studies; eight studies were based on RMMRs).185 This review found that 

comprehensive medication reviews successfully identified and resolved medication-related 

issues.185 A small amount of evidence suggested that RMMRs may reduce the use of sedative 

medications in RACFs.186 However, clinical outcomes associated with RMMRs are lacking.185  

2.2.7.2 Quality use of medicines 

Quality use of medicine (QUM) services are separate from RMMR services and can be provided 

by a registered or accredited pharmacist.182 To develop a QUM service, pharmacists work with 

stakeholders to improve medication management at the facility level.182 Examples of QUM 

activities include participation in drug use evaluations at the RACF, participation in Medication 

Advisory Committees, and provision of in-service education for nursing staff and carers. The 

impact of these services on medication use and clinical outcomes is unclear.  

2.3 Summary 

An ageing population with increasingly complex health needs is expected to add enormous 

pressure on the already overwhelmed aged care industry. Those entering the RACF setting are 

older and have more complex health needs than ever before.  

Many residents have high levels of behavioural symptoms due to increasing rates of 

dementia, deinstitutionalisation of mental health, reduced mortality of younger people with 

mental health issues, increased susceptibility of mental health disorders among Baby Boomers, 

and mental health issues related to physical disabilities. Despite the demanding nature of 

behavioural symptoms commonly encountered in the RACF setting, most of the direct resident 

care is provided by PCAs with minimal training. Other systemic factors affecting the 

management of behavioural symptoms in RACFs includes a high turnover of staff, high resident-

to-staff ratios, declining GP visits, and lack of specialist input.  
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These shortcomings have created an environment in many RACFs where 

pharmacological management is often considered the only viable option by RACF staff and GPs. 

A major class of medications that have come under scrutiny for their highly prevalent but 

inappropriate usage in RACFs are psycholeptic medications, including antipsychotics and 

benzodiazepines. Chapter 3 provides an overview of the use of these medications, their 

common indications in the RACF setting, potential adverse effects, and barriers to the reduction 

in their use.  
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Chapter 3 Antipsychotic and benzodiazepine use in Australian 

residential aged care facilities 

3.1 Introduction 

Chapter 2 introduced several challenges faced by direct-care staff and prescribers when 

providing care for RACF residents with increasingly prevalent mental health disorders. These 

challenges are considered to be contributors to the over-reliance on antipsychotics and 

benzodiazepines in RACFs worldwide.187 

Chapter 3 explores the use of antipsychotics and benzodiazepines 1  in RACFs. 

Specifically, the reader will be introduced to the mechanism of action for these medications, 

indications for their use in the RACF setting, efficacy for these indications, adverse effects and 

their potentially inappropriate use in RACFs. This chapter will conclude with an investigation 

into the barriers of antipsychotic and benzodiazepine dose reduction in the RACF setting.  

The focus on antipsychotic and benzodiazepine medications stems from the 

overarching aim of this thesis to examine the clinical outcomes of a multifaceted intervention 

to improve antipsychotic and benzodiazepine review and reduction in RACFs, called RedUSe.50 

On the other hand, antidepressant medications were not targeted in RedUSe due to conflicting 

evidence over the use of this psychotropic class in older people.188, 189 Indeed, some advocates 

think that depression is undertreated in RACFs.145 

 

 
1 Note: Z-drugs (e.g., zolpidem, zopiclone) were not included in this study considering their 

relatively low usage at the time in Australian RACFs. 
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3.1.1 Definitions 

Antipsychotics, anxiolytics, and hypnotics and sedatives (‘anxiolytics’ and ‘hypnotics and 

sedatives’ are predominantly benzodiazepine medication) are classified as ‘psycholeptic’ 

medications under the World Health Organization’s Anatomical Therapeutic Chemical (ATC) 

classification code ‘N05’.190 Table 4 lists these drug classes, their ATC classification code, and 

medications from these groups that are marketed in Australia. 

Table 4: Psycholeptic drug groups. Data from the World Health Organisation Collaborating Centre for Drug Statistics 
Methodology, 2016.190 

Psycholeptic drug group ATC classification 
code 

Medications available in Australia  

Antipsychotics N05A Amisulpride, aripiprazole, asenapine, 
brexpiprazole, chlorpromazine, clozapine, 
droperidol, flupentixol, haloperidol, lithium, 
lurasidone, olanzapine, paliperidone, periciazine, 
quetiapine, risperidone, ziprasidone, 
zuclopenthixol 

Anxiolytics N05B Alprazolam, bromazepam, buspirone, clobazam, 
diazepam, lorazepam, oxazepam 

Hypnotics and Sedatives N05C Chloral hydrate, dexmedetomidine, flunitrazepam, 
melatonin, midazolam, nitrazepam, suvorexant, 
temazepam, thiopental,  zopiclone, zolpidem 

ATC=Anatomical Therapeutic Chemical  

For the purpose of this thesis, benzodiazepine-type anxiolytics and hypnotics and 

sedatives will be called benzodiazepines. Furthermore, antipsychotics and benzodiazepines will 

collectively be referred to as ‘sedative’ or ‘psycholeptic’ medications.  

Clonazepam, a benzodiazepine derivative, although classified under the ATC 

classification code ‘N03A- antiepileptic’,190 will also be included in this study as a benzodiazepine 

considering its role in the mitigation of acute agitation, anxiety and psychotic symptoms.27 In 

Australia, clonazepam is indicated for status epilepticus (as an intravenous product) and 

epilepsy refractory to other antiepileptics.191, 192 Whilst reduction of this medication could be 

considered inappropriate due to an increased risk of seizures, there is evidence clonazepam, 

particularly oral drops, is used off-label for anxiety and behavioural disturbances in older 

people.10, 193 Clonazepam has a long half-life (~39 ±8.3 hours),194 which, particularly in older 
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people, may lead to increased next-day sedation and adverse effects, such as falls and 

fractures.195-197 The long half-life also prolongs the time to reach plasma steady-state, which 

may take weeks to achieve in older people. This limits the utility of clonazepam as a ‘when 

required’ medication for behavioural symptoms.198 

3.2 Antipsychotics 

Antipsychotics were discovered in the 1950s when it was noticed the antihistamine, 

chlorpromazine, improved the clinical symptoms of 38 patients with mania and psychosis.199, 200 

Prior to this, the management of psychiatric conditions largely revolved around 

electroconvulsive therapy, insulin coma, frontal lobotomy, and sedation.200 After further 

investigation, it became clear that chlorpromazine exhibited its effect by blocking dopamine 

receptors, particularly postsynaptic dopamine (D2) receptors.199 This led to the development of 

what we now know as typical (first-generation) antipsychotics over the next three decades.199 

Whilst these medications were effective for aggressive and psychotic symptoms, they were 

associated with serious neurological adverse effects, such as extrapyramidal adverse effects 

(movements disorders, such as dystonia, akathisia, bradykinesia, tremor, tardive dyskinesia).200 

Efforts to minimise these adverse effects led to the advent of atypical (second-generation) 

antipsychotics. The first atypical antipsychotic, clozapine, was gradually introduced across 

Europe during the early 1970s.201 However, clozapine was voluntarily withdrawn by the 

manufacturer in 1975 after cases of agranulocytosis were reported among older and infirm 

Finnish patients.201-203 In 1990, clozapine was released on the US market alongside the strict 

requirement for regular monitoring of white blood cell counts.203, 204  

Several atypical antipsychotics have since been developed (e.g., risperidone, olanzapine, 

quetiapine).199 Whilst the mechanism of atypical antipsychotics is still debated, it has been 

hypothesised that they, in general, strongly block serotonin (5-HT2A) receptors and weakly block 

D2 receptors and, thus, are associated with a lower risk of extrapyramidal symptoms.199 
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However, increased affinity to other receptors can increase the risk of a variety of other adverse 

effects, such as weight gain and hyperglycaemia.205 Exceptions to this information include 

amisulpride and risperidone which have significant activity at D2 receptors and may cause 

movement disorders at higher doses.205, 206 Furthermore, aripiprazole, lurasidone and 

ziprasidone have little to no effect on weight gain.205 

3.2.1 Mechanism of action 

Antipsychotics are commonly divided into two groups based on their hypothesised modes of 

action; Typical (first-generation) and atypical (second-generation) antipsychotics.102, 207 Table 5 

describes the antipsychotics available in Australia and the pharmacological group they belong 

to. 

Table 5: Antipsychotic medications used in Australia. Information from the Australian Medicines Handbook, 2018.205 

Typical antipsychotics Atypical antipsychotics 

Chlorpromazine Amisulpride 

Droperidol Aripiprazole 

Flupentixol Asenapine 

Haloperidol Brexpiprazole 

Periciazine Clozapine* 

Trifluoperazine Lurasidone 

 Olanzapine 

 Paliperidone 

 Quetiapine 

 Risperidone** 

 Ziprasidone 

 Zuclopenthixol 

*Listed on the Pharmaceutical Benefits Scheme2 as an authority item for schizophrenia. To receive this 
item under the Pharmaceutical Benefits Scheme, the patient must be treated by a psychiatrist or by an 
authorised medical practitioner, with the agreement of the treating psychiatrist.208 

**Listed on the Pharmaceutical Benefits Scheme as an authority item for psychotic symptoms and 
aggression for up to 12 weeks in people with dementia of the Alzheimer type where non-pharmacological 
methods of treatment have failed.209 

 
2 The Pharmaceutical Benefits Scheme is an Australian Government program that subsidises 

medicines to make them more affordable (https://www.pbs.gov.au/info/general/faq). 

https://www.pbs.gov.au/info/general/faq
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Whilst the exact mechanism of action is unclear,210 all antipsychotics antagonise D2 

receptors in the CNS to varying degrees.207 In particular, antagonism of dopamine activity in the 

mesolimbic tract has been shown to reduce psychotic symptoms.211 Blockade of dopamine 

activity in the nigrostriatal tract and tuberoinfundibular tract is associated with movement 

(extrapyramidal) disorders and endocrine effects, respectively.207  

Generally, typical antipsychotics have stronger affinities for D2 receptors and atypical 

antipsychotics are more selective towards D3, D4 and 5-HT2 receptors (Table 6).207, 212 The 

variation in receptor affinities may explain differences in adverse effects observed with the use 

of these medications (Table 7).207 To illustrate, typical antipsychotics (e.g., haloperidol), which 

have high affinities for D2 receptors, are associated with a higher risk of extrapyramidal side 

effects.205 Generally, atypical antipsychotics (e.g., quetiapine), which have lower D2 receptor 

affinities, are associated with a lower risk of extrapyramidal side effects but may confer a higher 

risk of dry mouth, postural hypotension and sedation considering higher affinities for other 

receptors, such as cholinergic, adrenergic and histaminergic receptors.205, 207  

Table 6: Example of differences in relative receptor binding affinities for antipsychotics. Adapted from Neil et al., 
2003.207 

Medication D1 D2 D3 D4 M1 α1 5-HT2 H1 
Amisulpride - ++++ ++++ ++ - - - - 
Chlorpromazine + +++ - - ++ +++ ++ ++ 
Clozapine ++ +++ ++ ++++ ++++ ++++ ++++ ++++ 
Haloperidol - ++++ - - - + + - 
Olanzapine + ++ ++ ++ ++ + ++++ +++ 
Quetiapine + ++ ++ + + ++ ++ ++ 
Risperidone - +++ ++ ++ - +++ ++++ +++ 

++++=Very high affinity; +++=High affinity; ++=Moderate affinity; +=Weak affinity; -=Absent affinity 
(D=Dopaminergic; M=Muscarinic; α=Adrenergic; 5-HT=Serotoninergic; H=Histaminergic) 
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Table 7: Comparison of antipsychotic adverse effects. Information from referenced sources.205, 206 

Medication Movement 
disturbances 

Sedation Anticholinergic 
effects 

Orthostatic 
hypotension 

Weight gain Hyperglycaemia Prolactin release Other 

Amisulpride + (++ if dose 
>400mg/day) 

+ +/- + + +/- +++ Prolonged QT interval 

Chlorpromazine + (++ for 
higher doses) 

+++ +++ +++ ++ ++ ++ Photosensitivity 

Haloperidol +++ + + + + + ++ Prolonged QT interval 

Olanzapine 
 

+ ++ ++ + +++ +++ +  

Quetiapine 
 

+/- ++ + ++ ++ ++ +/-  

Risperidone + (++ if dose 
>6 mg/day) 

+ +/- ++ ++ + +++ Sexual/ejaculatory 
problems (due to raised 
prolactin) 

+++=common, ++=infrequent, +=rare, -=absent.  

NB  Prolongation of the QT interval is possible with all antipsychotics. However, amisulpride and haloperidol carry a relatively higher risk.
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3.2.2 Use in residential aged care facilities 

Antipsychotics are primarily indicated for severe psychiatric conditions, such as schizophrenia 

and bipolar disorder, usually under the supervision of a psychiatrist.213, 214 In patients with 

schizophrenia or related psychoses, antipsychotics are the cornerstone of pharmacological 

therapy due to their ability to reduce positive symptoms (e.g., hallucinations, delusions, thought 

disorder) and prevent relapse.18, 20, 215 Similarly, antipsychotics are effective in the management 

of acute mania in patients with bipolar disorder and are commonly given alongside mood 

stabilisers, such as lithium or sodium valproate.19, 21, 216 However, in the RACF setting 

antipsychotics are more commonly used to manage neuropsychiatric symptoms (Chapter 3.2.3), 

associated with dementia, usually under the supervision of a GP.25, 213, 214, 217  

Antipsychotics, especially risperidone, have short-term evidence of modest efficacy for 

select neuropsychiatric symptoms in dementia, including agitation, aggression and psychosis 

(Chapter 3.2.4).22-24 However, long-term use (>6-12 weeks) or use for other neuropsychiatric 

symptoms in people with dementia is generally not supported by the literature and, 

consequently, may be considered potentially inappropriate.28, 31, 106 Considering the modest 

efficacy of antipsychotics in the management of neuropsychiatric symptoms associated with 

dementia (Chapter 3.2.4) and risk of severe adverse effects (Chapter 3.2.5), clinical guidelines 

generally recommend reserving antipsychotics for residents in whom non-pharmacological 

therapies are ineffective or situations where there is a risk of harm to the resident or others.28, 

31, 98, 106, 142, 218-220  

 There are numerous non-pharmacological therapies for the management of 

neuropsychiatric symptoms in people with dementia.31 Examples of non-pharmacological 

therapies include activity and recreation, aromatherapy, family tape-records, music and sound 

therapy, social interaction, and exercise.31 The choice of non-pharmacological therapy can be 

guided by careful assessment of the resident to identify possible antecedents (triggers) of the 
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neuropsychiatric symptoms and what makes them better or worse.28, 31, 221 There is substantial 

variability in the reported effectiveness of non-pharmacological therapies for neuropsychiatric 

symptoms in dementia.222 Recent reviews, however, have suggested that non-pharmacological 

therapies, particularly music therapy and behavioural management techniques, are generally 

effective for neuropsychiatric symptoms in people with dementia,222, 223 possibly even more 

effective than pharmacological agents, like antipsychotics, for reducing aggression and agitation 

in people with dementia.223   

According to the Royal Australian and New Zealand College of Psychiatrists (RANZCP) 

guidelines,106 antipsychotics should only be used in people “experiencing significant agitation, 

aggression or psychosis” unresponsive to psychosocial/non-pharmacological interventions or 

where there is a severe and complex risk of harm. Furthermore, antipsychotic therapy should 

be avoided for symptoms that are unlikely to respond to them, such as wandering, undressing, 

inappropriate voiding, verbal aggression or screaming.106  

In Australia, risperidone is the only atypical antipsychotic listed on the Pharmaceutical 

Benefits Scheme (PBS) for neuropsychiatric symptoms in people with Alzheimer’s dementia.209 

It is reserved for patients with Alzheimer’s disease exhibiting psychotic (e.g., hallucinations, 

delusions) and aggressive symptoms which have not responded to non-pharmacological 

methods of treatment.28, 209 The treatment duration must be limited to a maximum of 12 

weeks.28, 209 In contrast, risperidone is only licensed in the UK for up to six weeks for the 

treatment of persistent aggression in patients with moderate to severe Alzheimer’s 

dementia.224 The RANZCP and Psychotropic Expert Group recommend using risperidone at 

doses of up to 2 mg per day.28, 106 Furthermore, doses should be started low and slowly 

incremented based on the effect with the aim to use the lowest effective dose for the shortest 

period of time.28, 106 Other antipsychotics (e.g., quetiapine, olanzapine, aripiprazole) should only 

be considered if risperidone is not tolerated or is inappropriate.106 
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Once the management strategy has been selected, neuropsychiatric symptoms should 

be monitored to determine the effectiveness of therapy.106 The RANZCP suggest using a 

validated instrument, such as the Neuropsychiatric Inventory, the Behave-AD or the Cohen-

Mansfield Agitation Inventory, to monitor neuropsychiatric symptoms, although the practicality 

of using these scales in the RACF environment is questionable.106 If ineffective or causing 

adverse effects, the antipsychotic should be ceased prior to trialling another medication (i.e., 

another antipsychotic or other drugs). Since neuropsychiatric symptoms in dementia are 

generally intermittent, the duration of antipsychotic therapy should be time-limited with review 

and potential dose-reduction at least every 12 weeks.106 Generally, the antipsychotic 

medication should be withdrawn if symptoms are controlled.225 Antipsychotic withdrawal is also 

recommended if there is no response to therapy within four weeks, considering that lack of 

early improvement in symptoms with an antipsychotic is a marker of subsequent 

nonresponse.142, 225  

When dose reduction is considered, the most recent Canadian antipsychotic 

deprescribing guidelines recommend tapering the dose by 25 to 50% every one to two weeks.225 

During dose tapering, the patient should be monitored for withdrawal events (e.g., psychosis, 

aggression, agitation, delusions, hallucinations).225 If symptoms relapse, non-pharmacological 

approaches should be considered (e.g., relaxation therapy, social contact, music therapy, 

aromatherapy)225 and, if necessary for severe symptoms, the antipsychotic can be restarted at 

the lowest dose possible or an alternative drug could be considered.225 At least two cessation 

attempts should be attempted before excluding people from future discontinuation 

attempts.225 

Despite these guidelines and risk of adverse effects, antipsychotics are often used 

inappropriately on a long-term basis (Chapter 3.4).12, 25 Considering that antipsychotics are often 

used inappropriately in RACFs for the treatment of neuropsychiatric symptoms, RedUSe aimed 
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to promote the appropriate use of antipsychotic medications for neuropsychiatric symptoms 

associated with dementia.50 Consequently, this thesis will focus on the use of antipsychotics for 

neuropsychiatric symptoms associated with dementia. 

3.2.3 Impact of neuropsychiatric symptoms 

Neuropsychiatric symptoms can have a substantial impact on the resident, RACF staff and 

increase costs to the government.  

Neuropsychiatric symptoms have been identified as an independent risk factor for falls 

among residents of RACFs.171, 172 In 2012, Syllias et al. investigated risk factors for falls in 1,147 

RACF residents in Norway.226 Alongside dementia severity, depression severity and use of 

sedatives, a higher NPI score was identified as the strongest predictor for residents having one 

or more falls.226 Furthermore, a 2018 Japanese study of 242 residents of RACFs reported an 

increased risk of falls among residents displaying symptoms of wandering (hazard ratio=2.23, 

95%CI=1.35, 3.68) and agitation (hazard ratio=1.94, 95%CI=1.24, 3.04) more than once a week 

at baseline.227 

Neuropsychiatric symptoms are also associated with deterioration in QoL.228-231 In a 

study of 290 residents with dementia from nine Dutch RACFs, a greater Neuropsychiatric 

Inventory-Nursing Home version (NPI-NH) total score consistently predicted lower QoL for the 

resident.231 The use of antipsychotics did not have a significant effect on QoL.231 Additionally, 

Samus et al. found that agitation, depression, apathy and irritability were significant predictors 

of QoL (explaining 29% of the QoL variance) among 134 US residents residing in 22 RACFs.230 

Similarly, Shin et al. reported that QoL was negatively correlated with the NPI total score and 

domain scores related to agitation/aggression, anxiety, disinhibition, and irritability/lability.229 

Lastly, a cross-sectional study of 101 people with dementia found that higher NPI scores 

suggested that high levels of neuropsychiatric symptoms are associated with decreased QoL.228 

A multivariate model which included the results of the NPI, Mini-Mental State Examination, 
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General Health Questionnaire and Barthell Index, and age of the patient, was able to account 

for 35% of the variation in QoL overall.228  

Neuropsychiatric symptoms are associated with increased caregiver stress and 

premature admission to RACFs.232, 233 Once in a RACF, neuropsychiatric symptoms, particularly 

sleep and night-time behaviour disorders, and delusions and agitation/aggression may distress 

RACF care staff and lead to increased sick days, burnout and potentially increased staff 

turnover.144, 234-236 Qualitative interviews of 25 staff from six UK RACFs reported that staff often 

felt powerless, frightened and overwhelmed by residents with dementia displaying agitation.237 

Generally, staff wanted to deliver person-centred care to manage these symptoms but felt they 

struggled to do so when feeling overwhelmed and unsafe.  

These symptoms may also increase the costs of care due to greater use of health 

services and direct care costs.238-240 A prospective cohort study of 224 people with Alzheimer’s 

disease in the UK found that those with agitation had higher health and social care costs.238 

After adjusting for demographic variables, coexisting conditions, cognitive impairment, follow-

up and individual clustering for repeated measures, the mean costs varied from £29,000 over a 

12-month period in residents with no agitation (NPI agitation score=0) to £57,000 in residents 

with severe agitation (NPI agitation score=12, p=0.01).238 For each unit increase in the NPI 

agitation domain score, there was a £1,064 increase in costs per patient over a 12-month period 

(95%CI=-£34, £2162, p=0.058) when adjusting for covariates.238 An earlier study by Murman et 

al. reported increased direct health care utilisation costs associated with higher NPI scores 

among 128 patients with probable Alzheimer’s disease in the US.239 Models estimated that a 

one-point increment in the NPI score would result in an annual increase in costs between $27 

and $409 (depending on the value of the unpaid caregiving).239 
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3.2.4 Effectiveness of antipsychotics for neuropsychiatric symptoms 

associated with dementia 

Despite being commonly prescribed for neuropsychiatric symptoms in people with dementia, 

the effectiveness of antipsychotics for these symptoms are generally modest.  

Most data reporting on the efficacy of typical antipsychotics for neuropsychiatric 

symptoms in people with dementia relates to haloperidol. A Cochrane systematic review of five 

randomised controlled trials (RCTs) reported that haloperidol, at doses between 1.2 to 

3.5 mg/day, was modestly effective for aggression (effect size=0.31, 95%CI=0.49, -0.13; 

p=0.0006), as measured with the Multidimensional Observation Scale for Elderly Subjects 

(MOSES)-irritability/aggressiveness subscale, the Behavior Pathology in Alzheimer’s Disease 

Rating Scale (BEHAVE-AD) and the Behavioural Syndromes Scale for Dementia.241 However, 

haloperidol was ineffective for the treatment of general behavioural symptoms or agitation 

when compared to placebo.241 Furthermore, Lonergan et al. found that those taking haloperidol 

were twice as likely to drop out due to adverse effects compared to placebo.241 Therefore, it is 

unclear whether these benefits on aggression outweighed the risk of adverse effects associated 

with haloperidol. 

In 2006, a meta-analysis of 15 RCTs compared atypical antipsychotics (aripiprazole, 

olanzapine, quetiapine and risperidone, n=3,353 patients) to placebo (n=1,757 patients) for the 

treatment of neuropsychiatric symptoms in people with dementia over eight to 12 weeks.242 

Using trials which defined a clinical response on the basis of a 30 to 50% improvement on 

several rating scales, a number needed to treat between five to 14 was calculated.242 This 

indicates that between five and 14 patients need to be treated for improvement (a 30 to 50% 

improvement) in one patient. 

 In 2006, Ballard et al. performed a Cochrane systematic review (n=16 RCTs) to 

investigate the effectiveness of atypical antipsychotics for aggression and psychosis in patients 



41 | P a g e  
Daniel J. Hoyle 

with Alzheimer’s disease.22 Nine of these studies were included in the meta-analysis. Five trials 

examined the effectiveness of risperidone over 10-13 weeks at doses between 0.5 to 2.0 

mg/day. Risperidone showed statistically significant benefits in overall behaviour (0.5-2.0 

mg/day), aggression (1.0 and 2.0 mg/day) and psychosis (1.0 mg/day) compared to placebo.22 

Four studies assessed the effectiveness of olanzapine over six to 10 weeks. Olanzapine, at doses 

of 5-10 mg/day, showed benefit compared to placebo for aggression, anxiety and euphoria.22 

Despite modest efficacy of risperidone and olanzapine for aggression and risperidone for 

psychosis, Ballard et al. discouraged the routine use of antipsychotics in people with dementia 

unless symptoms are severely distressing or pose a risk of physical harm to those living and/or 

caring the person.22 These recommendations were made in consideration of the severe adverse 

effects associated with antipsychotics, such as an increased rate of cerebrovascular events and 

mortality.22 

A 2018 overview of systematic reviews has also reported modest efficacy of atypical 

antipsychotics on neuropsychiatric symptoms in people with dementia.243 The authors 

summarised the results of 14 studies (n=3,158 participants). Atypical antipsychotics had a small 

but statistically significant effect on the overall neuropsychiatric symptoms (effect size=-0.13, 

95%CI=-0.21, -0.06).243 However, this systematic review was limited by reviewing atypical 

antipsychotics as a class and did not review the effects on specific neuropsychiatric 

symptoms.243  

In 2011, Maher et al. pooled the results of 18 placebo-controlled trials reporting on 

changes in overall neuropsychiatric symptoms, psychosis and agitation between six and 12 

weeks in people with dementia.23 Compared to placebo, olanzapine, risperidone and 

aripiprazole were modestly effective for overall neuropsychiatric symptoms. The pooled effect 

size was 0.12 (95%CI=0, 0.25) for olanzapine, 0.19 (95%CI=0, 0.38) for risperidone and 0.20 

(95%CI=0.04, 0.35) for aripiprazole.23 The effect size for quetiapine (0.11) was not statistically 
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significant.23 Risperidone also demonstrated modest efficacy in the management of psychosis 

with a small pooled effect size of 0.20 (95%CI=0.05, 0.36; five trials). The effect sizes for 

aripiprazole (0.20), olanzapine (0.05) and quetiapine (-0.03) for psychosis were not significantly 

more effective than placebo.23 Lastly, risperidone, aripiprazole and olanzapine were all 

associated with small but statistically significant improvements in agitation with pooled effect 

sizes between 0.19 and 0.31 compared to placebo. The pooled effect size of quetiapine (0.05, 

95%CI=-0.14, 0.25) was not statistically significant.23 In summary, these results suggest that 

risperidone, olanzapine and aripiprazole are modestly effective for overall neuropsychiatric 

symptoms and agitation. Additionally, risperidone demonstrated modest efficacy for psychosis. 

On the other hand, quetiapine had no evidence to support its use for neuropsychiatric 

symptoms in people with dementia. 

Particular symptoms are more likely to respond to antipsychotic treatment. The Clinical 

Antipsychotic Trials of Intervention Effectiveness: Alzheimer’s disease (CATIE-AD) trial is the 

largest study to date investigating the efficacy and safety of atypical antipsychotics for 

neuropsychiatric symptoms in people with dementia.244 This multicentred, double-blinded, 

placebo-controlled trial involved 421 outpatients with Alzheimer’s disease and symptoms of 

psychosis, aggression or agitation. The patients were randomly assigned to receive olanzapine, 

quetiapine, risperidone or placebo. The main outcome was time to discontinuation for any 

reason. Overall, the time to discontinuation was similar between all four groups. However, 

there were suggestions that olanzapine and risperidone were less likely to be discontinued for 

lack of efficacy compared to placebo and quetiapine.244  

A post-hoc analysis of the CATIE-AD trial compared the change in individual symptoms 

between baseline and the last observation in Phase 1 of the CATIE-AD trial among participants 

receiving olanzapine (n=99), quetiapine (=94), or risperidone (n=84), against placebo (n=139).24 

Compared to placebo, patients treated with olanzapine (least-squares mean (LSM) difference=-
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0.4, 95%CI=-0.7, -0.1; p=0.006) or risperidone (LSM difference=-05, 95%CI=-0.8, -0.2; p=0.003) 

showed greater improvements in the hostile suspiciousness factor (assesses hostility, 

aggression, mistrust, and uncooperativeness) as rated on the Brief Psychiatric Rating Scale 

(BPRS).24 Furthermore, patients treated with risperidone had significant improvements in 

psychosis, as rated on the BPRS, compared to placebo (LSM difference=-0.5, 95%CI=-0.8, -0.1; 

p-0.01).24 Conversely, withdrawn depression, as measured with the BPRS, worsened in patients 

treated with olanzapine compared to placebo (LSM difference=0.3, 95%CI=0.1, 0.5; p=0.003).24 

Additionally, quetiapine was no more effective than placebo for any individual symptom.24 This 

study provides further support that olanzapine and risperidone can be effective for hostile 

suspiciousness symptoms, like aggression, and risperidone can be used for the management of 

psychosis.23, 24, 245 Further to this, worsened withdrawn depression with olanzapine use suggests 

antipsychotics have differential effects in individual symptoms of Alzheimer’s disease.24 

Published data on the use of other antipsychotics, including clozapine, paliperidone, 

asenapine and ziprasidone, for neuropsychiatric symptoms in dementia are lacking considering 

that these antipsychotics are rarely used for this indication, if at all.246 

Overall, evidence suggests that the efficacy of typical and atypical antipsychotics for the 

treatment of neuropsychiatric symptoms in people with dementia is modest at best and is 

limited mainly to the treatment of agitation, aggression and psychosis for a duration of up to 12 

weeks. In practice, these modest benefits should be weighed up against the risk of severe 

adverse effects associated with antipsychotics. 

3.2.5 Safety concerns 

The safety concerns with antipsychotics are wide-ranging and often outweigh the modest 

benefits derived from their use for neuropsychiatric symptoms in dementia. Antipsychotics are 

associated with a wide range of possible adverse effects, such as metabolic effects, cardiac 

conduction abnormalities, falls and movement disorders. Furthermore, there is an increased 
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risk of cerebrovascular events and death among older people with dementia. Patient-related 

factors (e.g., type of dementia, co-prescribed medications) can influence the presentation of 

these adverse effects. As discussed in Chapter 3.2.1, the adverse effect profile for individual 

antipsychotics are heavily determined by differences in receptor binding affinity (Table 6 and 

Table 7).  

A detailed discussion of all possible adverse effects is beyond the scope of this thesis. 

Instead, this section is intended to provide the reader with a brief background on the most 

severe and prevalent issues associated with antipsychotic use. 

3.2.5.1 All-cause mortality risk 

In 2005, the US Food and Drug Administration (FDA) introduced a ‘black box’ warning for all 

atypical antipsychotics to advise of an increased risk of mortality in older patients with 

dementia.247 This warning was made after finding a mortality rate of 1.6 to 1.7-fold during re-

analysis of 17 placebo-controlled trials (including results from several unpublished studies).247 

Most of the deaths reported in this meta-analysis were cardiac-related (e.g., heart failure) or 

infections (mostly pneumonia).247 Within the same year, another meta-analysis, including 15 

trials (nine unpublished), reported an increased risk of death with use of atypical antipsychotics 

for neuropsychiatric symptoms in people with dementia, with an odds ratio (OR) of 1.54 

(95%CI=1.06, 2.23; p=0.02).248 The causes of death were not reported within this meta-

analysis.248 

In June 2008, the FDA extended this ‘black box’ warning to include typical antipsychotics 

based on two observational studies.249 Gill et al. retrospectively reviewed the outcomes of 

27,259 people aged over 65 years with a diagnosis of dementia in Ontario, Canada.250 They 

found that those taking typical antipsychotics had a higher risk of mortality at 30, 60, 120 and 

180 days compared to those taking atypical antipsychotics.250 Similarly, a retrospective review 

of mortality rates for people aged 65 years and over with newly-prescribed typical (n=12,882) 
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and atypical (n=24,359) antipsychotics for any indication found typical antipsychotics conferred 

a comparable and possibly greater risk of death than atypical antipsychotics.251 In particular, 

compared to risperidone, haloperidol was associated with a greater risk of mortality (mortality 

ratio=2.14, 95%CI=1.86, 2.45).251 Mortality was greatest among people taking doses higher than 

the median level and during the first 40 days after starting therapy.251 Neither study could 

determine the causes of death. However, several plausible mechanisms were suggested 

including sudden cardiac death and arrhythmias due to a prolonged QT interval, aspiration 

syndromes (e.g., aspiration pneumonia) and choking due to sedation and extrapyramidal 

symptoms, cerebrovascular events and mortality associated with fractures from falls.250, 251 

Since the release of the ‘black box’ warnings, many studies have reported increased 

mortality with antipsychotic use.36, 252-255 In 2015, a retrospective case-control study of 90,786 

people 65 years or older with dementia investigated the effect of antipsychotics, valproic acid 

and antidepressants on mortality over 180 days.36 The number needed to harm (NNH) was 26 

(95%CI=15, 99) for haloperidol, 27 (95%CI=19, 46) for risperidone, 40 (95%CI=21, 312) for 

olanzapine, and 50 (95%CI=30, 150) for quetiapine.36 Conversely, a 2019 network meta-analysis 

of 17 clinical trials found that the risk of death was highest for olanzapine (OR=1.74, 95%CI=0.74, 

4.07), followed by aripiprazole (OR=1.66, 95%CI=0.65, 4.25) and quetiapine (OR=1.64, 

95%CI=0.74, 3.63). The lowest risk of mortality was with risperidone (OR=1.32, 95%CI=0.77, 

2.27).256 

In 2018, a systematic review and meta-analysis of 68 observational studies reported 

that exposure to antipsychotics is associated with ~1.5-fold increased risk of mortality, 

particularly among residents older than 65 years and those with Parkinson’s disease.252 Another 

2018 meta-analysis of 20 studies found that the increased risk of mortality with antipsychotic 

use extended to older people (generally aged ≥65 years) without a diagnosis of dementia.253 
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Lastly, a 2009 report to the Minister of State for Care Services estimated that out of the 

180,000 people with dementia treated with antipsychotics per year in the UK, 1,800 additional 

deaths in this population can be attributed directly to the use of antipsychotic medication.257 

3.2.5.2 Cerebrovascular events 

Cerebrovascular events, such as stroke, increase the risk of death. However, with improvements 

in acute stroke care, a greater proportion of patients are surviving the acute cerebrovascular 

episode and are suffering long-term consequences, such as physical disability, cognitive 

impairment, and psychological issues.258 In 2004, the Committee on Safety of Medicines advised 

of a three-fold increased risk of cerebrovascular events with the use of risperidone and 

olanzapine in older people with dementia compared to placebo.259 

A 2019 network meta-analysis of 17 studies found that olanzapine (OR=4.28, 

95%CI=1.26, 14.56) and risperidone (OR=3.85, 95%CI=1.55, 9.55) were associated with a greater 

risk of cerebrovascular events compared to placebo among people with dementia.256 On the 

other hand, the risk of cerebrovascular events with aripiprazole and quetiapine was not 

significantly different from placebo among people with dementia.256 

A 2008 self-controlled case series (n=6,790 patients) reported an increased risk of 

stroke with typical (Rate Ratio (RR)=1.69, 95%CI=1.55, 1.84) and atypical antipsychotics 

(RR=2.32, 95%CI=1.73, 3.10).260 Furthermore, the use of any antipsychotic drug in people with 

dementia was associated with a greater risk of stroke (RR=3.50, 95%CI=2.97, 4.12) compared to 

people without dementia (RR=1.41, 95%CI=1.29, 1.55).260 

A 2006 meta-analysis of five placebo-controlled trials found that patients treated with 

risperidone for neuropsychiatric symptoms associated with dementia were significantly more 

likely to have a cerebrovascular event (OR=3.64, 95%CI=1.72, 7.69, p=0.0007).22 
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The biological mechanisms responsible for an increased risk of ischaemic 

cerebrovascular events with antipsychotic use are not entirely understood.261, 262 However, it 

has been proposed that antipsychotic-induced hyperprolactinaemia, which promotes platelet 

aggregation,263 may explain the increased risk of cerebrovascular events.261 There are also 

suggestions that antipsychotic-induced sedation may result in venostasis and clot formation.264 

Lastly, possible insulin resistance and weight gain associated with antipsychotic use may 

increase the risk of a cerebrovascular event.265 

3.2.5.3 Falls and fractures 

A fall is defined by the World Health Organization as “an event which results in a person coming 

to rest inadvertently on the ground or floor or other lower level”.266 Between 30 and 70% of 

RACF residents fall at least once a year.267 Falls may be associated with potentially serious 

consequences, including fracture, head trauma, soft-tissue injuries and severe lacerations.268 In 

developed countries, falls account for 85% of injury-related hospital admissions in people over 

65 years.269 Hip fractures account for the majority of injuries.270 Over 70% of people report 

mobility issues after 120 days following a hip fracture.271 Furthermore, falls increase the risk of 

mortality.272 In a prospective study of 300 Norwegian women, the relative risk of death among 

people experiencing at least two falls during one year was 1.6 (95%CI=1.1, 2.4) compared to 

those who did not have a fall.272 Falls may also lead to loss of independence, fear of falling and 

reduced QoL.559, 560 Whilst risk factors for falls are multifactorial (e.g., gait and balance instability, 

visual impairment, cognitive impairment),268 use of psychotropic medication is often targeted 

as a modifiable risk factor.268  

Antipsychotics are thought to contribute to an increased risk of falls and fractures due 

to the increased risk of extrapyramidal side effects (e.g., tremor, rigidity, bradykinesia), reduced 

bone mineral density related to elevated prolactin levels, sedation, balance issues, vision 

changes and orthostatic hypotension.273-277  



48 | P a g e  
Daniel J. Hoyle 

Several systematic reviews and meta-analyses have demonstrated an increased risk of 

falls with the use of antipsychotics in older populations.195, 278-281 The latest of these reviews 

performed a meta-analysis using 248 studies to investigate psychotropics as a risk factor for 

falls in participants ≥60 years or in studies where participants had a mean age ≥70 years.195 

Using adjusted data, antipsychotic use was associated with an increased risk of falls (pooled 

OR=1.54, 95%CI=1.28, 1.85).195 Additionally, a retrospective observational study of 2,368 

residents from nine Dutch RACFs found that both regular and when required antipsychotic use 

was associated with an increased incidence of falls (OR=1.97, 95%CI=1.51, 2.59).37  

3.2.5.4 Pneumonia 

As mentioned above, the US FDA’s investigation found that most deaths associated with 

antipsychotic use in older people with dementia were related to cardiovascular and infectious 

causes, including pneumonia.247 Since then, systematic reviews and meta-analyses of 

observational studies have provided evidence that both typical and atypical antipsychotics are 

associated with an increased risk of pneumonia.282-284 

 In 2018, Dzahini et al. performed a meta-analysis on 14 observational studies 

(n=206,899 patients), with nine studies restricted to patients over the age of 65 years.282 The 

risk of pneumonia was increased by the use of atypical antipsychotics (risk ratio=1.93, 

95%CI=1.55, 2.41) and typical antipsychotics (risk ratio=1.07, 95%CI=1.34, 2.15). There was no 

significant difference in the risk of pneumonia between typical and atypical antipsychotics (risk 

ratio=1.07, 95%CI=0.85, 1.35).282 Three studies reported an increased risk of pneumonia with 

higher antipsychotic doses,285-287 although in one study this effect was only observed with 

clozapine.287 

 Several biological mechanisms have been proposed to explain antipsychotic-associated 

pneumonia.282, 288 In particular, antipsychotics may increase the risk of aspiration pneumonia.282 

Blockade of the dopaminergic pathway by some antipsychotics (e.g., haloperidol) has been 
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linked to decreased levels of substance P,289, 290 a key neurotransmitter involved in the initiation 

of the swallowing and cough reflexes. Similarly, extrapyramidal side effects, such as tardive 

dyskinesia, resulting from dopamine receptor-2 blockade can affect the respiratory muscles and 

increase the risk of aspiration.291 Sedation, resulting from histamine-1 receptor blockade by 

some antipsychotics (e.g., olanzapine) may impair the laryngeal cough reflex.282 Sialorrhoea, a 

common adverse effect of clozapine that tends to be more prevalent at night,292, 293 can result 

in inhalation of saliva. Alternatively, antipsychotics, such as olanzapine and clozapine, can 

impair pharyngeal and oesophageal peristalsis leading to excessive saliva pooling.282, 288 

 Other explanations for antipsychotic-induced pneumonia include xerostomia leading to 

an increase in oral bacteria,288 impairment of the immune system (e.g., agranulocytosis with 

clozapine), and the effects antipsychotics have on the thromboxane A2 receptor and platelet 

activation factor receptor downstream.288 

3.2.6 Summary 

Antipsychotics are widely utilised in the RACF setting often to manage neuropsychiatric 

symptoms in residents with dementia. Clinical guidelines recommend reserving these 

medications for the symptoms of agitation, aggression and psychosis when non-

pharmacological therapies are ineffective and/or if there is a risk of harm to the resident or 

others. If used for this indication, antipsychotics should be reviewed at least every 12 weeks 

and the dose reduced or ceased, if possible, considering only limited efficacy for this indication 

and the risk of severe adverse effects, such as falls and fractures, cerebrovascular events and 

an increased risk of death.  
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3.3 Benzodiazepines 

3.3.1 Mechanism of action 

Benzodiazepines act by enhancing the affinity of gamma-aminobutyric acid (GABA) by allosteric 

modification of the GABAA receptor (Figure 12). When stimulated, the GABAA receptor mediates 

fast inhibitory synaptic transmission throughout the CNS. Benzodiazepines enhance the 

response to GABA by facilitating the opening of GABA-activated chloride channels.294 This 

increases the influx of chloride ions and leads to neuroinhibitory (sedative, anxiolytic and 

antiepileptic) effects.295 

Z-drugs (e.g., zolpidem, zopiclone) have a similar mechanism of action. However, these 

medications are rarely used in Australian RACFs as they are not covered on the PBS. Only 26 

(0.23%) out of 11,368 residents involved in RedUSe were taking a z-drug.10 Consequently, these 

benzodiazepine-related medications were not included in this study. 

 

Figure 12: Mechanism of benzodiazepines; (A) represents an inactive GABAA receptor with the coupled chloride 
channel being closed. (B) represents GABA binding to the GABAA receptor which causes the chloride channel to open 
and leads to hyperpolarisation of the cell. (C) represents the binding of GABA and a benzodiazepine (BZ) to the GABAA 
receptor. This leads to the greater entry of the chloride ion and increased hyperpolarisation. This makes it more 
difficult for a cell to depolarise. Thus, there is a subsequent neuroinhibitory response. GABA=γ-aminobutyric acid. 
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The benzodiazepines available in Australia are listed in Table 8. 

Table 8: Benzodiazepines available in Australia according to the length of action. Adapted from the Australian 
Medicines Handbook, 2018.296 

Length of action Drugs 
Very short Midazolam 
Short Alprazolama, oxazepama, temazepamb 

Medium Bromazepama, lorazepama  

Long Clobazama, clonazepam, diazepama,c, 
flunitrazepamb, nitrazepamb 

aIndicated for anxiety, bIndicated for insomnia, cIndicated for anxiety 

3.3.2 Use in residential aged care facilities 

Benzodiazepines are commonly prescribed for insomnia and/or anxiety, frequently at doses at 

the upper limit of the recommended doses in older people.297 They are also used off-label, as 

an alternative or in addition to antipsychotics, for the management of neuropsychiatric 

symptoms, such as acute agitation.31, 198, 297-299 Similar to antipsychotics, benzodiazepines have 

limited evidence of long-term efficacy for these symptoms and may be associated with severe 

adverse effects (Chapter 3.3.3). Considering that the guidance for their use differs depending 

on the condition being treated, the place of benzodiazepines in the management of each of 

these conditions is discussed separately below. 

With limited evidence of efficacy in the long-term for insomnia (Chapter 3.3.2.1.1) and 

risk of severe adverse effects (Chapter 3.3.3), clinical guidelines for the management of 

insomnia generally recommend reserving benzodiazepines to scenarios where non-

pharmacological therapies are ineffective. Furthermore, therapy duration should be limited to 

two to four weeks.29, 32, 300, 301 Non-pharmacological therapies utilised for insomnia include 

cognitive therapy, stimulus control, relaxation techniques, sleep hygiene education and sleep 

restriction.29, 32, 300-302 

Similarly, clinical guidelines recommend psychological interventions (e.g., education on 

relaxation and coping skills, cognitive behavioural therapy) as a first-line treatment for 

generalised anxiety disorder, panic disorder, and social anxiety disorder, considering their 
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ability to reduce symptoms of anxiety in the short- and long-term.30, 32, 303, 304 Whilst 

benzodiazepines have well established anxiolytic effects (Chapter 3.3.2.2.1), concern regarding 

their adverse effects and risk of dependence limit their use (Chapter 3.3.3). Generally, 

benzodiazepines should be restricted to those with severe or treatment-resistant cases of 

generalised anxiety disorder, social anxiety disorder and panic disorder or as short-term 

adjunctive therapy to minimise an exacerbation in symptoms in the first few days to weeks after 

initiating antidepressant therapy.32, 303, 304 Antidepressants, particularly selective serotonin 

reuptake inhibitors, venlafaxine, tricyclic antidepressants and selective monoamine oxidase 

inhibitors, are considered appropriate for long-term pharmacological management of anxiety.30, 

303, 304 When benzodiazepines are used for anxiety they should be used for up to two weeks and 

the dose gradually reduced over six weeks.30 If ongoing use is required, it should be provided 

on an ‘as required’ basis.30 Long-term use of benzodiazepines for anxiety should only be pursued, 

under specialist advice, if both psychological therapies and other pharmacological options have 

not provided significant improvement.30, 303 

Alongside antipsychotics, benzodiazepines are commonly used in the management of 

behavioural symptoms associated with dementia.28, 31, 198, 297, 299 Although not licensed for 

behavioural symptoms in people with dementia, clinical guidelines suggest benzodiazepine 

therapy can be used intermittently when required for severe agitation or anxiety that cannot 

be managed effectively with non-pharmacological therapies.28, 3132, 305 Recent evidence of a 

reduction in risperidone use for neuropsychiatric symptoms in people with dementia in 

Australia306 has been marred by concern that psychotropics, such as benzodiazepines, are being 

used as a substitute.307 There is, however, only limited evidence of efficacy for this indication,198, 

298 particularly when used long-term. Furthermore, benzodiazepine use in older people is 

associated with significant adverse effects, such as falls and fractures, cognitive impairment and 

paradoxical worsening in agitation.142, 195, 308, 309 Regular use (e.g., daily) of benzodiazepines for 

the treatment of neuropsychiatric symptoms is not endorsed by guidelines, especially in people 
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with dementia considering their cognitive impairing effects. However, one systematic review 

has suggested that benzodiazepines may be used in circumstances where non-pharmacological 

therapies are ineffective and other psychotropic medications are considered inappropriate due 

to medication allergies or tolerability issues.198 

3.3.2.1 Insomnia 

Insomnia is a complaint of dissatisfaction with sleep quantity or quality, associated with 

difficulty initiating sleep (sleep-onset insomnia), difficulty maintaining sleep (characterised by 

frequent awakenings or problems returning to sleep after awakenings; sleep maintenance 

insomnia), and/or early-morning awakening with an inability to return to sleep (late 

insomnia).310 Difficulties maintaining sleep is the most common insomnia symptom, followed 

by difficulty falling asleep. A combination of these symptoms is the most common presentation 

overall.311-313 

In primary care, insomnia is prevalent in 10-20% of individuals.311, 312 However, within 

the RACF setting, the prevalence of insomnia symptoms is reported to be between 17-65% 

depending on the definition of insomnia, the study design, and study population.314-317 The high 

prevalence of insomnia in RACFs is likely attributable to environmental factors (e.g., noise, 

lighting, temperature, nursing times) and resident characteristics (discussed below).26 A cross-

sectional study in 76 Belgian RACFs found that the most common indication for chronic 

benzodiazepine use was insomnia (59% of benzodiazepine users).297 

Insomnia can be situational, persistent, or recurrent.310 Situational insomnia is usually 

transient, lasting a few days or weeks and is associated with events or rapid changes in sleep 

schedules or environment (e.g., transferring to a RACF).310 Situational insomnia usually resolves 

once the precipitating event subsides. However, for individuals more vulnerable to sleep 

disturbances, insomnia may persist long after the triggering event, possibly due to heightened 

arousal.310 For example, a person who is bedridden due to injury and has difficulty sleeping may 
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develop negative associations for sleep leading to conditioned arousal and persistent insomnia. 

Studies have found chronic insomnia to develop in 40 to 75% patients that report symptoms at 

baseline.318, 319 

Insomnia symptoms are more prevalent among older adults, particularly older 

females.320 Further, the types of insomnia symptoms change with age. Whilst older people are 

more likely to report difficulties maintaining sleep, younger patients are more likely to report 

problems initiating sleep.311-313 The increased incidence of insomnia in older adults can be partly 

explained by the higher incidence of physical health problems with ageing (e.g., pain). Increasing 

age is also associated with decreased rapid eye movement sleep time, increased amount of time 

spent in light sleep phase, and shorter, more fragmented, more easily disturbed sleep, and an 

altered circadian rhythm.321-323  

Cognitive impairment and dementia have also been linked to sleep disorders. A review 

of 18 studies reported that 14 to 59% of people with mild cognitive impairment exhibited sleep 

disturbances.324 Furthermore, disrupted circadian rhythm (e.g., fragmented nocturnal sleep, 

excessive daytime sleepiness, sundowning) are common symptoms among people with 

Alzheimer’s disease. People with Lewy body dementia also commonly present with rapid eye 

movement sleep behaviour disorder, disrupted night sleep, and hypersomnia.325, 326  

Sleep disturbances in RACF residents are associated with a range of consequences. For 

example, a study of 49 residents from four Australian RACFs reported an increase in verbal and 

physically nonaggressive agitation with reduced sleep.327 Furthermore, night-time behaviours 

have been linked to high amounts of distress for care staff, particularly among residents with 

young-onset dementia.144, 234 Lastly, insomnia has been linked to increased health service 

costs,328 daytime fatigue329 and mood disturbances,330 and reduced cognitive function,331 

functional status330 and QoL.330, 332 
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3.3.2.1.1 Effectiveness of benzodiazepines for insomnia 

Evidence from systematic reviews and meta-analyses have suggested that benzodiazepine use 

may result in small but statistically significant improvements in sleep.35, 333, 334 However, these 

benefits are often outweighed by the risk of adverse effects (discussed further in Chapter 

3.3.3).35, 333, 334  

In 2005, Glass et al. performed a systematic review and meta-analysis of 24 RCTs of 

hypnotic medications for insomnia in older people (mean age >60 years).35 Overall, 

benzodiazepine use was associated with a significant improvement in sleep quality (mean effect 

size=0.37, 95%CI=0.01, 0.73), amount of sleep (mean=34.2 minutes, 95%CI=16.2, 52.8 minutes) 

and a decrease in the mean number of awakenings by 0.60 (95%CI=-0.41, -0.78) compared to 

placebo.35 The researchers calculated that sleep is improved in one person for every 13 

(95%CI=6.7, 62.9) treated with a hypnotic.35 However, adverse effects were twice as common, 

with one in every six people treated with a hypnotic exhibiting adverse effects, such as 

drowsiness or fatigue, headache, nightmares, and nausea or gastrointestinal disturbances.35 

In 2007, Buscemi et al. performed a systematic review and meta-analysis of 105 

randomised double-blind, placebo-controlled trials on the pharmacological treatments for 

chronic insomnia in adults.333 The researchers reported that benzodiazepine use resulted in a 

reduction in sleep latency by an average of 10 minutes (95%CI=-16.6, -3.4 minutes) when 

measured with polysomnography. The improvements were more prominent when measured 

with a sleep diary. Sleep quality and sleep efficiency were greater with benzodiazepine use 

compared to placebo. However, the differences in wakefulness after sleep and total sleep time 

were not significantly different. The researchers suggested that the results are more applicable 

to short-term treatment of chronic insomnia because few studies have evaluated long-term 

use.333  
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The translation of results from short-term studies to long-term use is fraught due to the 

rapid development of tolerance to benzodiazepines. Evidence suggests that the efficacy for 

insomnia can diminish in less than four weeks, particularly among shorter-acting 

benzodiazepines.335 However, adverse effects tend to persist.335 Supporting this, a study within 

10 Belgian RACFs found no difference in self-reported time to fall asleep or hours asleep in long-

term users (>3 months) of benzodiazepines (n=178) compared to nonusers (n=122).336 In this 

study, long-term benzodiazepine users reported more next-day sedation, difficulties falling 

asleep, and midnight awakenings, and lower sleep quality than non-users.336 Whilst there is 

evidence to suggest changes in sleep architecture with chronic benzodiazepine use leads to a 

reduction of time in deep restorative stages of sleep,337 the perception of difficulties falling 

asleep among residents using long-term benzodiazepines may be explained by pseudoinsomnia; 

a misperception where sleep latency is over-estimated and duration of sleep is under-

estimated.338  

3.3.2.2 Anxiety 

“Anxiety disorders include disorders that share features of excessive fear and anxiety and 

related behavioural disturbances. Fear is the emotional response to a real or perceived 

imminent threat, whereas anxiety is the anticipation of future threat”.339 Whilst fear and anxiety 

overlap, fear is more often associated with the fight or flight response and anxiety is more often 

associated with muscle tension and vigilance in preparation for future danger and cautious or 

avoidant behaviours.339 

Anxiety disorders, especially generalised anxiety disorder and specific phobias, are 

common psychological issues among older people, particularly within the RACF setting.340-342 

The overall prevalence of anxiety disorders among community-dwelling older people is 

estimated to be between 1.4 and 17.1%.341, 343 In comparison, a 2016 systematic review of 18 

studies (n=5,927 participants) found that the overall prevalence of anxiety in RACFs ranged from 
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3.2 to 20%.340 In 2016, a systematic review by Creighton et al. found that the most common 

anxiety disorder amongst residents of RACFs was generalised anxiety disorder.340 The 

prevalence of generalised anxiety disorder across four studies was 0.9 to 11.2%.340  

More recently, Creighton et al. investigated the prevalence and treatment of anxiety in 

residents (n=180) from 12 Australian RACFs using validated measures of anxiety.342 They found 

that 19.4% (n=35) of their sample met the threshold for at least one anxiety disorder. However, 

only 40% of these residents (n=14) had a documented diagnosis of anxiety on their medical file. 

Sixty per cent of residents with at least one anxiety disorder were receiving a benzodiazepine 

yet only 8.6% were receiving psychological treatment.342  

As discussed earlier in this chapter, benzodiazepines are commonly used to manage 

anxiety. A 2012 cross-sectional study in 76 Belgian RACFs found that anxiety was the second 

most common indication for chronic benzodiazepine use (17% of users), after insomnia (59% of 

users).297 

3.3.2.2.1 Effectiveness of benzodiazepines for anxiety 

Benzodiazepines exert an anxiolytic effect by decreasing vigilance and somatic symptoms, such 

as muscle tension.344 Studies have reported prolonged efficacy when used for generalised 

anxiety disorder and panic disorder345, 346; unlike the sedative, cognitive impairing and amnesic 

effects of benzodiazepines, development of tolerance to the anxiolytic effects of 

benzodiazepines appear to develop much slower if at all.335 Alternative treatments, such as 

antidepressants, are generally preferred for long-term treatment of anxiety disorders.30 Whilst 

benzodiazepines provide a more rapid anxiolytic effect, they are also associated with a greater 

risk of harm (e.g., falls, cognitive impairment, dependence) in older people.347, 348 Additionally, 

antidepressants can be used to address comorbid depression which occurs in up to 90% of 

patients with anxiety.349, 350 
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A 2019 systematic review and network meta-analysis, published in the Lancet, pooled 

the results of participants involved in RCTs of pharmacological treatments for generalised 

anxiety disorder (n=25,441 participants across 89 studies).351 The network meta-analysis found 

benzodiazepines and other treatments (including buspirone, citalopram, duloxetine, sertraline, 

venlafaxine) had similar efficacy in the treatment of generalised anxiety disorder. However, 

unlike most other drugs, participants were more likely to drop out of the study compared to 

participants given placebo.351 

Another 2019 network meta-analysis of 91 RCTs (n=14,812 participants) investigated 

the effectiveness of pharmacological and psychological interventions for generalised anxiety 

disorder.352 Whilst benzodiazepines were found to be more effective than placebo (effect size=-

0.40, 95%CI=-0.65, -0.15), other pharmacological therapies (e.g., bupropion, mirtazapine, 

selective serotonin reuptake inhibitors, serotonin and noradrenaline reuptake inhibitors) were 

relatively more efficacious.352 However, compared to selective serotonin reuptake inhibitors 

and serotonin and noradrenaline reuptake inhibitors, benzodiazepines had a faster onset of 

action.352  

Supporting the long-term use of antidepressants in preference to benzodiazepines for 

anxiety, a randomised, placebo-controlled trial assessed the effectiveness of imipramine, 

trazodone and diazepam over an eight-week treatment (n=230 patients).353 Whilst patients 

treated with diazepam showed the most improvement in anxiety during the first two weeks, 

particularly in somatic symptoms, imipramine was more efficacious and trazodone had 

comparable effects on anxiety from week three onwards.353 

Considering their fast onset of action, benzodiazepines may be beneficial as an 

adjunctive therapy during the first four weeks of antidepressant therapy given the slow onset 

of effect and increased risk of initially worsened symptoms with antidepressant medication.354-

356 However, Bower et al. argue that the augmentation of antidepressant therapy using 
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benzodiazepines should be avoided considering the poor safety profile and insufficient evidence 

to guide augmentation pharmacotherapy in older patients with anxiety.357 

3.3.2.3 Behavioural symptoms 

Benzodiazepines are commonly prescribed acutely to manage agitated and aggressive 

behaviour.31, 198, 297, 299 Whilst many guidelines for the management of neuropsychiatric 

symptoms in people with dementia do not mention benzodiazepine use, there are suggestions 

by the International Psychogeriatric Association, the Australian Psychotropic Expert Group, and 

the Royal Australian College of General Practitioners that short-acting benzodiazepines, such as 

oxazepam or lorazepam, can be used for short durations (up to two weeks) at low doses in an 

‘as needed’ capacity for severe anxiety and agitation when behaviours escalate.28, 31, 221  

3.3.2.3.1 Effectiveness of benzodiazepines for behavioural symptoms 

Evidence for the efficacy of benzodiazepines in the management of neuropsychiatric symptoms 

in dementia is limited. In 2017, a systematic review by Tampi et al. found no meta-analyses 

reporting on the effect that benzodiazepines have in the management of this indication.298 

However, two systematic reviews have reported a handful of studies related to this query.27, 198  

In 2015, Defrancesco et al. performed a systematic review of prospective and 

retrospective studies to investigate the frequency of benzodiazepine use, and their effects on 

cognitive function and neuropsychiatric symptoms associated with dementia.27 Overall, 18 

studies met the inclusion criteria with five studies reporting on the effect that benzodiazepines 

have on neuropsychiatric symptoms.27 The results of these five studies were inconsistent. One 

study found increased night-time wandering and daytime restlessness with brotizolam use.358 

Another found no significant effects of triazolam on total sleep time, latency to sleep onset, 

number of arousals or time asleep during the day compared to placebo.359 Two studies reported 

small but non-significant improvements in agitation with oxazepam and lorazepam use.360, 361 

The only randomised, placebo-controlled trial found significant improvements in agitation 
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following intramuscular administration of lorazepam.362 Overall, Defrancesco et al. concluded 

that it is not possible to provide clear recommendations for the evidence-based use of 

benzodiazepines in people with dementia.27 

In 2014, Tampi et al. reviewed the evidence of efficacy and tolerability of 

benzodiazepines for the management of neuropsychiatric symptoms in dementia within 

RCTs.198 Five studies were included in this review; one trial compared diazepam to 

thioridazine,363 one trial compared oxazepam to haloperidol and diphenhydramine,361 one trial 

compared alprazolam to lorazepam,360 one trial compared alprazolam to haloperidol,364 and one 

trial compared intramuscular lorazepam to olanzapine and placebo.362 Four of these studies had 

small sample sizes (40 to 68 participants).360, 361, 363, 364 However, the study by Meehan et al. 

included 272 participants.362 Overall, four of these studies reported no difference in efficacy 

between the active drug groups to treat the neuropsychiatric symptoms in people with 

dementia.360-362, 364 Though the study by Covington et al. suggested that thioridazine was 

superior to diazepam for affect and insomnia.363 Two studies reported improvements in 

agitated symptoms with the use of pharmacological agents compared to placebo.361, 362 The 

researchers of this review highlighted that the trials were short, lasting between 24 hours and 

eight weeks.198 Overall, the researchers highlight that whilst there is only limited data to support 

the use of benzodiazepines in the treatment of neuropsychiatric symptoms in people with 

dementia, these medications may be appropriate for severe agitation or anxiety in situations 

where other psychotropic medications are unsafe (e.g., in patients severe Parkinson’s disease, 

Dementia with Lewy bodies, severe cardiac arrhythmias) or where there are allergies or 

tolerability issues to other medications.198 

Considering there is little to no evidence that benzodiazepines are effective for the 

treatment of neuropsychiatric symptoms and there is a high risk of severe adverse effects 

associated with their use (see Chapter 3.3.3), benzodiazepines should generally be avoided for 
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the treatment of neuropsychiatric symptoms except for cases of severe agitation or anxiety 

when other medications cannot be used. 

3.3.3 Safety concerns 

The Beer’s Criteria, a list of potentially inappropriate medication use in older adults updated by 

the American Geriatrics Society every three years, strongly recommends the avoidance of all 

benzodiazepines in older adults based on moderate-quality evidence.348 This recommendation 

is made on the basis that older adults have increased sensitivity and decreased ability to clear 

benzodiazepines, which may predispose the patient to an increased risk of adverse effects.218, 

279297 In older people, hepatic clearance of some benzodiazepines (e.g., diazepam) may be 

reduced due to impaired hepatic blood flow and atrophy of the liver.365, 366 Additionally, a 

relative increase in total body fat and subsequently increased volume of distribution of 

benzodiazepines partially accounts for the prolonged effects of benzodiazepines in older 

people.295 

In addition to the general warning against the use of benzodiazepines in older people, 

the Beer’s Criteria strongly recommends the avoidance of benzodiazepines in older people with: 

delirium or at high risk of delirium because of potential induction or worsening of delirium; 

dementia or cognitive impairment due to adverse CNS effects; and a history of falls or fractures 

due to adverse CNS effects.348 

In 2005, a meta-analysis of 24 RCTs (n=2,417 participants) investigated the risks and 

benefits of pharmacological therapies for the treatment of insomnia in people aged 60 years 

and over.35 On the basis of adverse events reported in 16 studies (n=2,220 participants), the 

NNH for sedative-hypnotics compared to placebo was 6 (4.7 to 7.1) suggesting that one person 

in every six treated with a hypnotic sedative will suffer an adverse effect.35 Considering the 

number needed to treat for improvement in sleep with hypnotic sedatives was 13,35 it is evident 

that an older person who is treated with a hypnotic sedative are more likely to suffer an adverse 
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effect than have their sleep improved.35 The meta-analysis found that the most common 

adverse events were drowsiness or fatigue, headache, nightmares and gastrointestinal 

disturbances.35 There were also notable cognitive adverse effects and psychomotor side effects 

(e.g., dizziness or loss of balance), particularly with higher doses.35 

Whilst it is beyond the scope of this thesis to discuss all possible adverse effects 

associated with benzodiazepine use, information on some of the more severe adverse effects 

(frailty, pneumonia, cognitive impairment, dementia, falls and fractures, and mortality) is 

provided below. 

3.3.3.1 Frailty 

Use of sedative agents, including benzodiazepines, have been linked to higher levels of 

frailty.367-369 Frailty is a “state of increased vulnerability to poor resolution of homeostasis 

following stress, which increases the risk of adverse outcomes”.370 In 2001, Friedman et al. 

defined frailty as a clinical syndrome when three or more of the following criteria were present: 

unintentional weight loss; self-reported exhaustion; weakness (grip strength); slow walking 

speed; and, low physical activity.371 People with frailty are at an increased risk of falls, 

hospitalisations, difficulties with mobility, disability, cognitive decline, and death.370, 372  

 In 2015, a cross-sectional study investigated the association between sedative use and 

frailty among 3,446 people aged ≥65 years in Ireland.367 Overall, 19.4% (n=668) of the sample 

took a sedative medication. Specifically, 6.5% (n=223) and 2.6% (n=88) took hypnotic and 

anxiolytic medications, respectively. Among 1,718 participants who had their frailty status 

assessed, frail (adjusted OR=1.30, 95%CI=1.02, 1.64; p=0.023; n=72) and pre-frail participants 

(i.e., subclinical frailty; adjusted OR=1.27, 95%CI=1.11, 1.46; p<0.001; n=672) were more likely 

to use sedatives than nonfrail participants (n=974) after adjusting for relevant confounders.367 

Furthermore, multiple linear regression models to control for covariates, confirmed that higher 

sedative loads were associated with higher frailty index scores (adjusted β=1.77, 95%CI=1.13, 
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2.42; p≤0.001).367 Considering the cross-sectional study design, it was not possible to assess the 

causality of this relationship. Nonetheless, the high prevalence of sedative use among frail older 

people is concerning considering that both sedative use and frailty pre-dispose older people to 

adverse health outcomes, such as falls and fractures.367 

In 2019, a prospective, population-based, cohort study investigated the relationship 

between potentially inappropriate medications and frailty among 2,865 community-dwelling 

people aged ≥60 years in Germany between October 2008 and September 2016.368 At baseline, 

261 participants were identified as frail (“prevalent frailty”) and a further 423 became frail 

(“incident frailty”) during follow-ups (average follow-up= 4.8 years). The identification and 

grouping of potentially inappropriate medications were based on several sources.373-375 For 

example, the BEERS criteria “to avoid in patients with dementia or cognitive impairment” sub-

list (“BEERS dementia sub-list”), which includes anticholinergics, benzodiazepines, H2-receptor 

antagonists, z-drugs and antipsychotics, was included as one group of potentially inappropriate 

medications. Only the BEERS dementia sub-list, had a statistically significant association with 

prevalent frailty (adjusted OR=1.51, 95%CI=1.04, 2.17).368 However, given the small sample size, 

re-analysis on the benzodiazepine class alone (n=91 users) found no significant relationship with 

prevalent frailty after adjustment for confounders. Additionally, none of the potentially 

inappropriate medication groups were significantly associated with incident frailty, indicating 

the effect of these medications may be acute.368 Larger studies involving new users of 

potentially inappropriate medications are required to confirm this effect. 

Overall, it remains unclear whether sedatives, such as benzodiazepines, influence frailty 

in older people or if frail older people have underlying conditions that increase the risk of 

sedative prescription. Whilst it is biologically plausible that benzodiazepines may contribute to 

frailty through mechanisms such as muscle relaxation, which can lead to decreased muscle 

strength, gait speed, physical activity and increase the feeling of exhaustion, evidence of a 
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causal relationship between benzodiazepine use and frailty has not yet been elucidated. 

Nonetheless, it is advisable that prescribers perform frailty assessments before and after 

prescribing sedatives, and consider ceasing this medication if there are signs of deterioration.368 

3.3.3.2 Pneumonia 

There have been concerns that benzodiazepine use is associated with an increased risk of 

pneumonia.376 It has been hypothesised that benzodiazepine use may suppress the immune 

system or relax the oesophageal sphincter leading pulmonary aspiration, thus contributing to 

pneumonia.377, 378 However, the exact mechanism is unknown. Whilst several studies have 

suggested a possible association between benzodiazepine use and pneumonia risk,379-383 others 

have not.384, 385  

A 2019 systematic review and meta-analysis of six case-control studies and four-cohort 

studies (n>120,000 pneumonia cases) found benzodiazepine use to be significantly associated 

with an increased risk of pneumonia (pooled OR=1.25, 95%CI=1.09, 1.44; p<0.001).376 Further 

analysis found that the risk for pneumonia was highest in people who had received a 

prescription for a benzodiazepine in the previous 30 days (pooled OR=1.4, 95%CI=1.22, 1.6) or 

received their prescription in previous the 31 to 90 days (pooled OR=1.38, 95%CI=1.06, 1.8) 

compared to those who received their prescription more than 90 days ago (pooled OR=1.11, 

95%CI=0.96, 1.27).376 However, it should be noted that this sub-analysis was based on very few 

studies and may not be reliable. Another sub-analysis found that people aged ≥65 years old had 

a lower risk of pneumonia (pooled OR=1.29, 95%CI=1.15, 1.45) compared to those less than 65 

years old (pooled OR=1.8, 95%CI=1.39, 2.34).376 Again, the researchers questioned the reliability 

of this result, suggesting that the sample size is insufficient to provide a reliable interpretation 

of the relationship between age and pneumonia risk with benzodiazepine use.376  

There is concern that the risk of pneumonia may be even higher than reported in this 

review.376 Studies included in this review did not specifically report on the associations between 
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pneumonia and benzodiazepine use in RACF residents despite evidence that RACF residents, 

particularly those with advanced dementia, have a higher risk of pneumonia.386-388 Considering 

that a substantial proportion of RACF residents have dementia7 and utilise benzodiazepines at 

a greater rate than their community-dwelling counterparts,26, 297, 389-393 further studies are 

needed to investigate the risk of pneumonia in this vulnerable group. 

Overall, there is some evidence that benzodiazepine use may increase the risk of 

pneumonia. However, more research is required to confirm this relationship. 

3.3.3.3 Cognitive decline and dementia 

Benzodiazepine use has been linked to cognitive deficits and, arguably, the development of 

dementia. It has been well documented that benzodiazepines contribute to acute cognitive and 

memory deficits.308, 394-397 However, the long-term effects remain largely unknown. Whilst there 

is literature suggesting that there are no long-term effects on cognitive decline,396, 398, 399 recent 

literature proposes an association between benzodiazepine use and the development of 

Alzheimer’s disease and other dementias.400-404  

A case-control study investigated the association between benzodiazepine use and 

cognitive decline in 3,777 community-dwelling people 65 years and older over an eight-year 

period.405 Overall, 150 people developed dementia and were compared with matched controls. 

Use of benzodiazepines at any time was associated with a significantly increased risk of 

dementia (adjusted OR=1.7, 95%CI=1.2, 2.4).405 Furthermore, participants who had their 

benzodiazepine ceased in the previous two or three years prior to a diagnosis of dementia were 

also at higher risk of dementia (adjusted OR=2.3, 95%CI=1.2, 4.5).405 However, there was no 

association between the development of dementia and the use of benzodiazepines at the time 

of diagnosis.405 Whilst there are suggestions that benzodiazepine use may have been started to 

treat prodromal symptoms of dementia, the researchers indicated that if that were the case it 

would be expected that benzodiazepine use would be greater at the diagnosis of dementia.405 
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However, there are arguments that the duration of follow-up was insufficient in this study to 

rule out that benzodiazepines were being used to treat prodromal symptoms of dementia.402 

More recently, Billioti de Gage et al. performed a large case-control study in Quebec, 

Canada, to investigate the association between Alzheimer’s disease and benzodiazepine use 

initiated at least five years before diagnosis (n=1,796 cases and 7,184 controls matched on sex, 

age group and duration of follow-up).402 The use of benzodiazepines at any time point was 

associated with an increased risk of Alzheimer’s disease (adjusted OR=1.51, 95%CI=1.36, 1.69). 

However, no association with Alzheimer’s disease was found in scenarios where the cumulative 

exposure to benzodiazepines was less than three months.402 Instead, the risk of Alzheimer’s 

disease was increased with greater exposure to benzodiazepines and with benzodiazepines with 

longer half-lives (≥20 hours).402 Diagnoses of anxiety, depression and insomnia were further 

controlled for in multivariable regression models but were not found to substantially affect the 

results, suggesting that it is unlikely benzodiazepines were being utilised for prodromal 

symptoms of Alzheimer’s disease.402 Furthermore, by only including people who had their 

benzodiazepine started at least five years prior to a diagnosis of Alzheimer’s disease, it is less 

likely that the benzodiazepine was started to treat prodromal symptoms of dementia. 

Reviews of the literature308, 401 and meta-analyses406, 407 have suggested that whilst 

some smaller, short-term studies have not found evidence of increased dementia risk with long-

term benzodiazepine use,308 the majority of studies suggest that benzodiazepine use is 

associated with an increased risk of dementia. In particular, a meta-analysis of six studies found 

that any use of benzodiazepines was associated with a 49% increased risk of dementia 

compared to non-users.406 Furthermore, the risk of dementia increased by 22% for every 20 

defined daily doses per year.406 

In contrast, three recent studies have found no evidence of increased dementia risk 

with benzodiazepine use.408-410 In 2019, a UK study found no relationship between the incidence 
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of dementia and use of benzodiazepines or anticholinergic agents among 3,045 people aged 

≥65 years.410 Over 10 years, 220 of the 3,045 participants (7%) developed dementia. After 

adjusting for potential confounders, the incidence rate ratio for any benzodiazepine use was 

1.06 (95%CI= 0.72, 1.06), the incidence rate ratio for new benzodiazepine use (started after 

baseline) was 0.65 (95%CI= 0.27, 1.60), and the incidence rate ratio for recurrent 

benzodiazepine use (taking at baseline and after two years) was 1.30 (95%CI 0.79, 2.14).410 

Whilst there was no evidence that benzodiazepines were associated with the incidence of 

dementia, the number of benzodiazepine users was relatively small (n=227 participants used 

benzodiazepines at least once during the study), limiting statistical power.410 Furthermore, the 

type of benzodiazepine used (short- versus long-acting), the dose used, or the exact duration of 

use could not be ascertained from this study, despite evidence of their influence in the 

relationship between benzodiazepine use and dementia.402, 406 

In 2019, a case-control study explored the relationship between benzodiazepine use 

and dementia.409 A total of 40,770 people with dementia diagnosed between April 2006 and 

July 2015 were matched to 283,933 control participants on the basis of age, sex, available data 

history and deprivation, using the UK’s Clinical Practice Research Datalink. Benzodiazepine use 

was ascertained four to 20 years prior to the diagnosis of dementia. Whilst models that were 

unadjusted for potential confounders found a positive relationship between benzodiazepine 

use and dementia (OR=1.09, 95%CI=1.06, 1.12), models that were adjusted for potential 

confounders (e.g., number of recent physician consultations, anxiety, insomnia, depression, 

antidepressant prescriptions) at the end of the drug-exposure period indicated a negative 

relationship between benzodiazepine use and dementia (adjusted OR=0.89, 95%CI=0.86, 0.92). 

The researchers suggested that the variation in results possibly indicates under- and over-

estimation of the relationship between benzodiazepine use and dementia. The adjusted models 

likely underestimated the relationship through the unintended adjustment of colliders 

(common consequences of the exposure and the outcome). The unadjusted models may have 
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overestimated the relationship via protopathic bias (initiation of a drug to treat the symptoms 

of the (currently undiagnosed) disease of interest). Taken together, the researchers suggested 

no causal link between benzodiazepine use and dementia.409 

Lastly, post-mortem examinations of 298 brains did not reveal any neuropathological 

changes related to dementia based on exposure to benzodiazepine (n=49 patients) and/or 

anticholinergic medications (n=51 patients) at least one year prior to dementia diagnosis.408 

Similar levels of Alzheimer’s disease neuropathologic change was seen between benzodiazepine 

users (64% with intermediate/high levels) and non-users (53% with intermediate/high levels of 

change). After adjusting for potential confounders and accounting for multiple testing, no 

significant relationships were found between benzodiazepine use and neuronal loss in the 

entorhinal cortex (adjusted OR=2.47, 95%CI=0.90, 6.76), nucleus basalis (adjusted OR=4.63, 

95%CI=1.11) or substantial nigra (adjusted OR=3.30, 95%CI=1.02, 10.68). Similarly, a reduction 

in cortical microinfarcts with recurrent benzodiazepine use (adjusted OR=0.11, 95%CI=0.02, 

0.63) was not statistically significant after accounting for multiple testing.408 Unfortunately, the 

small sample size limited statistical power. Furthermore, detailed information (e.g., duration of 

treatment, adherence to the drug) was unavailable.408 

Biological mechanisms have been proposed to explain the potential relationship 

between benzodiazepine use and dementia. First, benzodiazepines are associated with amnesic 

and non-amnestic cognitive impairment.397 Amnestic cognitive impairment has been associated 

with a faster progression of Alzheimer’s disease.411, 412 Second, there is evidence that chronic 

benzodiazepine treatment is associated with uncoupling between the GABAA and 

benzodiazepine binding sites.413 A small study investigating the presence of flunitrazepam 

binding sites in the brains of seven people with Alzheimer-type dementia and seven people 

without dementia found that benzodiazepine binding sites were significantly lower (i.e., 

uncoupling) in the frontal and temporal cortex and hippocampus of dementia affected brains.414 
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Lastly, Billioti de Gage et al. suggested that chronic benzodiazepine use may limit the capacity 

of the cognitive reserve by reducing the utilisation of accessory neuronal networks.402 These 

accessory networks are important in the preservation of cognitive function in brains affected 

by early-phase brain lesions.415 

Overall, there is some research to suggest an increased risk of dementia with long-term 

benzodiazepine use, particularly those with a long half-life. However, further research is 

required to determine the exact biological mechanism and to rule-out potential protopathic 

bias within earlier studies. 

3.3.3.4 Falls and fractures 

Similar to antipsychotics, benzodiazepines are also associated with an increased risk of falls in 

older people.195, 279, 281, 416-423 Benzodiazepines are thought to increase the risk of falls through 

several mechanisms, including psychomotor impairment (e.g., increased reaction time, 

impaired balance, gait), sedation, negative effects on cognition, and impaired vision.197, 295, 416  

Several systematic reviews and meta-analyses have investigated the relationship 

between benzodiazepine use and falls and fractures.195, 279, 281, 417, 419 The most recent meta-

analysis reported an increased risk of falls with both adjusted (n=14 studies) (OR=1.42, 

95%CI=1.22, 1.65) and unadjusted data (n=26 studies) (OR=1.73, 95%CI=1.49, 2.01).195 These 

findings were similar to an earlier meta-analysis of adjusted data by Woolcott et al. in 2009.279  

Seppala et al. also reported an increased risk of falls with long-acting benzodiazepines 

compared to short-acting benzodiazepines.195 This aligns with concern that longer-acting 

benzodiazepines may increase the risk of ‘hangover effects’ to a greater extent than shorter-

acting benzodiazepines.196, 197, 424 ‘Hangover effects’ are adverse psychomotor and cognitive 

effects that are detected the day after being treated with a benzodiazepine.196, 197, 424 

Nonetheless, results from other reviews have found no differences in the risk of falls based on 
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the half-life of the benzodiazepine used.278, 425 Seppala et al. attributed the differences in the 

results to differences in the selection of papers and the use of adjusted data.195  

Unlike antipsychotics, benzodiazepine initiation and dose increase have been 

associated with an immediate risk of falls.416, 423 A 33-month longitudinal, observational study 

reviewing the risk of falls with benzodiazepine and antipsychotic use in RACF residents (n=594) 

found that the odds of a fall within 24 hours following benzodiazepine initiation was 3.79-fold 

greater than other times.416 Furthermore, stopping a benzodiazepine was associated with a 

significant reduction in fall risk (OR=0.26, 95%CI=0.08, 0.91).416 In contrast, the odds of having 

a fall within 24 hours following the initiation of an antipsychotic was not elevated compared to 

other times.416 Differences in the mechanisms whereby benzodiazepines and antipsychotics 

increase the risk of falls were suggested as a possible reason for the differences in results.416 In 

conflict with these results, another observational, longitudinal study of RACF residents (n=851) 

found that the risk of falls was elevated by a similar amount in the seven days following change 

(initiation or increased dose) in any psychotropic drug (antidepressants, antipsychotics and 

benzodiazepines).423 Furthermore, the risk of falls was elevated four days before the drug 

change, possibly due to changes in the underlying psychiatric condition.423  

A common complication of falls is the risk of fracture. A meta-analysis of 25 studies 

found that benzodiazepine use increases the risk of fracture by 1.26-fold in people aged ≥65 

years.417 When only including hip fractures, the relative risk increased to 1.35.417 As discussed 

earlier (Chapter 3.2.5), hip fractures are associated with an increased risk of death272 and 

restriction of mobility,271 which may have consequences on independence and QoL.559, 560 

3.3.3.5 Mortality 

Several studies have identified an increased risk of all-cause mortality associated with chronic 

benzodiazepine use.426-429 A 2016 systematic review and meta-analysis of 25 studies (24 cohort 

and one case-control studies) reported a 43% increased risk of death among hypnotic and 
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anxiolytic users compared to non-users.427 Two of the studies included in the meta-analysis 

suggested that the risk of death may be more than three-fold greater compared to no 

treatment.426, 430 In fact, Kripke et al. reported an increased risk of death by more than five-fold 

in people taking >132 doses per year.430 After excluding studies that investigated the risk of 

mortality with z-drugs, the risk of mortality was 60% higher for benzodiazepine users compared 

to non-users.427 The small amount of evidence available suggested that the increased risk of 

death was associated with suicides, cancers and cardiovascular-related causes.427 However, 

causality could not be determined. It is possible that the results of these studies may be subject 

to protopathic bias where the underlying indication for the benzodiazepine treatment may be 

contributing to the increased mortality rather than the benzodiazepine itself. For example, the 

increased risk of suicides may be related to underlying depression rather than benzodiazepine 

utilisation; benzodiazepines are often used in people with depression to treat sleep 

disturbances. Depression is also associated with an increased risk of cardiovascular-related 

mortality.431 

More recently, a large matched cohort study of community-dwelling people with 

Alzheimer’s disease (n=10,380 benzodiazepine users, n=20,760 controls) investigated the 

impact benzodiazepines and related drugs had on mortality rates.429 Overall, the risk of death 

in users of benzodiazepines and related drugs was 41% greater compared to non-users. This 

relationship was significant for the first 120 days of benzodiazepine use but not use beyond this 

time.429 It should be noted that while benzodiazepine use was associated with an increased 

mortality rate, use of z-drugs were not. 

Conversely, a large retrospective cohort study found no relationship between 

benzodiazepine initiation and all-cause mortality.432 Using a de-identified US commercial health 

care database (n=2,500,000), people starting benzodiazepines were matched with 

benzodiazepine non-initiators based on propensity score matching to control for potential 
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confounding. Prior to propensity score matching, analyses estimated a 79% increased risk of 

mortality in people initiating benzodiazepines compared to non-initiators. However, after 

propensity score matching, there was no increased risk of death with benzodiazepine 

initiation.432 Additionally, sensitivity analyses found no increased risk of all-cause mortality with 

age or the use of benzodiazepines with a longer half-life. Instead, there was a small but 

statistically significant increased risk of all-cause mortality in younger patients (hazard 

ratio=1.09, 95%CI=1.02, 1.15), those using shorter-acting benzodiazepines (hazard ratio=1.06, 

95%CI=1.02, 1.10) and with a longer follow-up period (hazard ratio (12 month follow-up)=1.04, 

95%CI=1.01, 1.08; hazard ratio (18 month follow-up)=1.05, 95%CI=1.02, 1.07).432 Patorno et al. 

suggested that residual confounding rather than the true effect of benzodiazepines could be 

driving the small increase in mortality risk.432 Other studies in older people have found no 

increased risk of death in older people taking benzodiazepines beyond the mortality attributed 

to falls and fractures.433, 434 

3.3.4 Dependence and withdrawal syndrome 

One of the major issues with prolonged benzodiazepine use is the rapid development of 

dependence. At the neural level, dependence to benzodiazepines is thought to develop through 

activation of dopaminergic neurons in the ventral tegmental area by modulation of GABAA 

receptors in nearby interneurons.435 Generally, other drugs (e.g., opioids) that increase 

dopamine release in the mesolimbic region of the brain are potentially addictive.436, 437 

Benzodiazepine dependence in older people after long-term use has been characterised by the 

following set of symptoms:  

• rebound anxiety and insomnia on withdrawal of the drug; 

• a strong desire to use benzodiazepines; 

• use of benzodiazepines despite falls; 

• driving while under the influence of benzodiazepines; 
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• use of benzodiazepines in addition to other hypnotics; and, 

• continuing to use benzodiazepines despite a prescriber’s recommendations.438 

Although dependence is often seen in practice, the 12-month prevalence of 

benzodiazepine use disorder is estimated to be 0.04% in people 65 years and older.439 This is 

possibly explained by preference to diagnose this disorder in younger people who are 

polysubstance users rather than older users of benzodiazepine medications.439 In 2019, a 

prospective observational study of hospitalised older people in Norway (n=246) found that 

increased pain and use of multiple CNS drugs was related to an increased risk of dependence.440 

Physical dependence to benzodiazepines can make it difficult to withdraw a 

benzodiazepine due to the risk of adverse drug withdrawal events. Adverse drug withdrawal 

events are defined as a ‘clinically significant set of symptoms or signs caused by the removal of 

a drug’.441 They may present as a return of the condition that the drug was treating (e.g., 

insomnia upon benzodiazepine withdrawal) or symptoms associated with physiological 

alterations caused by the medications (e.g., seizure after benzodiazepine withdrawal).442 

Furthermore, these symptoms can vary depending on whether they present in the acute or 

chronic stage (Table 9). Withdrawal symptoms are likely to occur in patients who have been 

taking a benzodiazepine continuously for three to four weeks.443 
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Table 9: Symptoms of acute and chronic benzodiazepine withdrawal syndrome. Information from several sources.196, 

443, 444 

System Signs and symptoms 
Acute withdrawal  
Cognition Impaired concentration 
Motor Motor restlessness, tremor, muscle pain (limbs, 

back, neck, jaw), muscle twitching, gait 
impairment 

Autonomic  Tachycardia, hypertension, sweating 
Life-threatening Generalised tonic-clonic seizures, hyperpyrexia, 

psychosis 
Chronic withdrawal  
Cognition Impaired concentration, reduced attention, 

amnesia 
Motor Muscle spasms 
Neurological Tinnitus, dizziness, headache, paraesthesia and 

other perceptual disturbance, visual disturbance 
Gastrointestinal Nausea, bloating, irritable bowel syndrome, 

anorexia 
Psychological Insomnia, anxiety, delirium 

 

Considering withdrawal symptoms may present as worsening in the original indication 

(e.g., worsened insomnia, anxiety), the patient or prescriber may think that the benzodiazepine 

was having a beneficial effect on the symptoms.445 Withdrawal symptoms develop faster with 

short-acting agents (within two to three days) compared to long-acting agents (within five to 10 

days).446 Rebound of the original symptoms is the mildest form of withdrawal symptoms and 

tends to last a few days to weeks after discontinuation.446, 447  

Rebound symptoms are more likely to occur with abrupt cessation of benzodiazepine 

use.447 Therefore, deprescribing guidelines generally recommend tapering the dose of the 

benzodiazepine by 20-25% every two weeks followed by a slower taper of 12.5% every two 

weeks near the end of stopping.448, 449 However, there is evidence that rebound and withdrawal 

symptoms may be less severe in older people compared to their younger counterparts.450 

Schweizer et al. postulated that slower benzodiazepine clearance attenuates withdrawal 

symptoms and reduced neuronal capacity in older people results in less rebound hyperactivity 

with benzodiazepine withdrawal.450 
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3.3.5 Summary 

Benzodiazepines are widely utilised in the RACF setting for insomnia, anxiety and acute agitation. 

Clinical guidelines generally do not endorse the use of benzodiazepines as a first-line option for 

these symptoms. However, benzodiazepines may be used if non-pharmacological strategies are 

ineffective. If used, the duration of use should be limited considering the risk of severe adverse 

effects, such as pneumonia, cognitive decline and dementia, falls and fractures, an increased 

risk of all-cause mortality, the development of tolerance to sedative and amnesic effects and 

dependence and withdrawal syndromes. If used for insomnia, guidelines generally recommend 

limiting the duration of continued use to less than two weeks. If used for anxiety, 

benzodiazepines can be used with a tapered dose over a six-week period as an adjunct alongside 

initial antidepressant therapy. Benzodiazepines should be limited to intermittent use if required 

for severe anxiety or agitation in people with dementia. 

3.4 Inappropriate use of antipsychotic and benzodiazepine in residential 

aged care facilities 

Clinical guidelines, discussed earlier in Chapter 3, encourage judicious use and ongoing review 

of antipsychotics, when used for neuropsychiatric symptoms associated with dementia, and 

benzodiazepines. Broadly, clinical guidelines recommend reserving antipsychotics to cases 

where the resident may harm themselves or others, or where non-pharmacological measures 

are ineffective.28, 31, 98, 106, 142, 218-220 These guidelines recommend that the antipsychotic should 

be reviewed, and the dose reduced if possible, every 12 weeks.31, 106 Furthermore, 

benzodiazepine use should be limited to two to four weeks when used for insomnia32, 448 and 

six weeks (with withdrawal after two weeks) when used for anxiety.30, 303 These guidelines 

reflect the modest efficacy that these medications have for these conditions and the risk of 

severe adverse effects. Despite these guidelines, there continue to be high prevalence rates and 
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long-term use of antipsychotics and benzodiazepines in RACFs internationally suggesting that 

residents are being inappropriately sedated.10, 16, 25, 41, 138, 451-470 

3.4.1 High prevalence of antipsychotic and benzodiazepine prescribing 

Internationally, a high prevalence of psychotropic prescribing in RACFs has been reported for 

more than three decades.10, 13, 15, 16, 39, 453, 458, 460, 464, 470-477 In 2019, Hasan et al. performed a 

systematic review to determine the international prevalence of CNS medications in RACFs 

within papers published between 2000 and 2018.471 A total of 89 articles were identified. The 

studies were conducted in Europe (n=32), Scandinavia (n=23), North America (n=17), Australia 

and New Zealand (n=15), and South East Asia (n=2). Fifty-seven studies reported on 

antipsychotic prevalence and 70 studies described benzodiazepine prevalence in RACFs. On 

average, a quarter of residents were prescribed antipsychotics (26.1%, 95%CI=25.1, 27.2%) and 

36.2% (95%CI=32.2, 40.4%) were prescribed benzodiazepines (Table 10).471 However, it was 

unclear whether this systematic review solely included regularly charted (e.g., daily) CNS 

medications or if ‘when required’ (or pro re nata) CNS medications were also accounted for.471 

Furthermore, different countries have different aged care systems (e.g., the presence or 

absence of a RACF medical director varies internationally).478 Differences in these systems may 

partly account for the prevalence rates of CNS medications. 
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Table 10: Use of antipsychotics and benzodiazepines by residents of residential aged care facilities according to 
country. Adapted from Hasan et al., 2019.471 

Country Number 
of 
studies 

Drug class Pooled proportion (%)  95% confidence 
interval (%) 

Australia 7 
6 

Antipsychotic 
Benzodiazepine 

24.8 
27.4 

21.3, 28.5 
17.4, 38.7 

Austria 2 
2 

Antipsychotic 
Benzodiazepine 

45.9 
35.0 

44.3, 47.5 
33.5, 36.5 

Belgium 2 
3 

Antipsychotic 
Benzodiazepine 

24.2 
54.1 

10.6, 41.0 
51.8, 56.4 

Canada 5 
4 

Antipsychotic 
Benzodiazepine 

28.6 
23.9 

24.5, 32.9 
12.3, 37.7 

Finland 6 
4 

Antipsychotic 
Benzodiazepine 

37.0 
40.8 

31.9, 42.2 
26.6, 55.8 

France 3 
2 

Antipsychotic 
Benzodiazepine 

26.0 
48.4 

23.8, 28.3 
38.4, 58.4 

Germany 2 Antipsychotic 31.6 25.0, 38.7 
New Zealand 3 

2 
Antipsychotic 
Benzodiazepine 

20.3 
35.1 

16.6, 24.4 
32.6, 37.7 

Norway 10 
10 

Antipsychotic 
Benzodiazepine 

23.5 
44.8 

22.5, 24.5 
39.2, 50.4 

Spain 2 Benzodiazepine 41.4 32.2, 50.9 
Sweden 5 

4 
Antipsychotic 
Benzodiazepine 

20.3 
37.1 

16.4, 24.7 
34.0, 40.3 

United Kingdom 5 Antipsychotic 18.9 17.5, 20.3 
United States 10 

5 
Antipsychotic 
Benzodiazepine 

22.8 
14.7 

20.7, 24.9 
8.8, 21.8 

 

In Australian RACFs, specifically, high rates of psychotropic prescribing have been 

reported for over 20 years.13 In 1995, a landmark paper by Snowdon et al. found that 58.9% of 

residents from 46 Sydney RACFs (n=2,414) were taking at least one psychotropic regularly; 27.4% 

were taking antipsychotics and 32.3% were taking benzodiazepines.15 This was the highest 

reported use of psychotropic medications from geriatric institutions internationally at that point 

in time and led to the formation of several Government committees, including the NSW 

Ministerial Taskforce who released a report entitled, ‘Psychotropic Medication Use in Nursing 

Homes’.479 Since then, follow-up studies of RACFs from central Sydney have reported an 

increase in antipsychotic prevalence following a period of reduction between 1993 and 2003, 

and a decrease in hypnotic and anxiolytic prescribing (Table 11).13, 39, 472  
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Table 11: Use of psychotropic medication in Sydney residential aged care facilities in 1993, 1998, 2003 and 2009. 
Adapted from Snowdon et al., 2011.13 

Year (number of 
residents) 

Antipsychotic 
prevalence 

Hypnotic prevalence Anxiolytic prevalence 

1993 (n=2414) 662 (27.4%) 641 (26.6%) 207 (8.6%) 
1998 (n=1975) 447 (22.6%) 335 (17.0%) 123 (6.2%) 
2003 (n=3093) 730 (23.6%) 350 (11.3%) 127 (4.1%) 
2009 (n=2465) 690 (28.0%) 272 (11.0%) 117 (4.7%) 

 

A 2018 literature review by Westaway et al. investigated the prescribing of 

antipsychotics in Australian RACFs between 2000 and 2017.464 Antipsychotic prescribing rates 

varied substantially between studies, ranging between 13 and 42%, with an average of 26% of 

residents prescribed at least one antipsychotic (Figure 13).464 Westaway et al. highlighted that 

the two studies with the highest prevalence of antipsychotic use were conducted in RACFs 

where the residents had limited proficiency in English and where residents were of greater 

age.464 The authors concluded that antipsychotic use in Australian RACFs has not decreased over 

the last two decades464 despite evidence of reduced risperidone use for dementia in Australia 

since the Therapeutic Goods Administration amended the indications for risperidone in June 

2015.306 These amendments restricted risperidone prescribing to patients with moderate to 

severe Alzheimer’s disease only, for up to 12 weeks of treatment.480 

 

Figure 13: Prevalence of antipsychotic use in Australian residential aged care facilities by year of publication. Adapted 
from Westaway et al., 2018.464 
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More recently, the national expansion of RedUSe involving 11,368 residents from 139 

Australian RACFs found that 21.8% of residents were charted antipsychotics and 21.6% of 

residents were charted benzodiazepines on a regular basis (e.g., daily).10 Additionally, 11.1% of 

(n=1,261) and 30.5% of residents (n=3,467) were charted antipsychotics and benzodiazepines, 

respectively, on a ‘when required’ basis.10 It was suggested that the relatively lower rate of 

regularly charted antipsychotics is a result of the release of guidelines, safety warnings and 

prescribing restrictions.10 However, the authors warn of a compensatory increase in the use of 

other medications for neuropsychiatric symptoms, including benzodiazepines (22%), sedating 

antidepressants (17%) and anticonvulsants (5%).10, 189, 198, 481 

3.4.2 Inappropriate duration of antipsychotic and benzodiazepine therapy 

In their study of 559 residents with dementia residing in Dutch dementia special care units, Van 

der Spek et al. reported that only 9.6% of psychotropics were prescribed appropriately,138 

according to a validated and reliable medication appropriateness index designed specifically for 

psychotropic use in dementia.482 In particular, only 4.7%, 2.6% and 5.4% of residents were 

prescribed anxiolytics, hypnotics and antipsychotics appropriately, respectively.138 An 

inappropriate therapy duration was a common reason for psychotropic prescribing to be 

considered inappropriate (Figure 14).138  

 

Figure 14: Proportion of residents prescribed antipsychotics, anxiolytics and hypnotics for an inappropriate length of 
time. Data from van der Spek et al., 2016.138 
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Prolonged antipsychotic and benzodiazepine use has also been reported in Australian 

studies.12, 469 In 2010, a longitudinal study of 2,389 residents from 40 Tasmanian RACFs found 

that 58.6% and 62.4% of residents were taking the same dose and agent of antipsychotics and 

benzodiazepines, respectively, between 2006 and 2007.12 This greatly exceeds the current 12-

week review period for antipsychotics when used for neuropsychiatric symptoms and the 

recommended two to six-week period when benzodiazepines are used.28-32, 106, 142 Furthermore, 

approximately only a quarter of residents had their antipsychotic or benzodiazepine dose 

reduced or ceased between 2006 and 2007.12 

More recently, Kalisch Ellett et al. estimated the duration of antipsychotic and 

benzodiazepine treatment based on Australian Government Department of Veterans’ Affairs 

administrative claims for residents (n=14,237 residents) of Australian RACFs between 2015 and 

2016.469 Overall, the median duration of antipsychotic treatment was 180 days (~26 weeks) and 

the median duration of benzodiazepine treatment was 240 days (~34 weeks).469 However, the 

translation of this data to the general RACF population is questionable. First, only 14% of 

Australia’s RACF population are veterans.483 Furthermore, the Department of Veterans’ Affairs 

funds interventions to improve the health of the veterans (e.g., the Veterans’ MATES program 

which provides written advice to GPs and pharmacists about potential medication problems 

with their veteran patients).484, 485 

The high prevalence and long-term use of antipsychotics and benzodiazepines in RACFs 

despite the risk of adverse effects and modest efficacy for indications often presenting in RACFs 

suggests that there are significant barriers to antipsychotic and benzodiazepine dose reduction. 

3.5 Barriers to antipsychotic and benzodiazepine reduction 

Barriers to reducing antipsychotic and benzodiazepine use in RACFs are complex and wide-

ranging.43-45, 143, 162, 187, 486-490 Whilst it was outside the scope of this thesis to perform a detailed 

exploration of these barriers, the major barriers have been briefly summarised to contextualise 
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why clinical outcome monitoring within antipsychotic and/or benzodiazepine dose reduction 

programs are important in improving the uptake of such programs. 

In 2018, Sawan et al. performed a review of the literature to investigate the role of 

organisational culture on the use of psychotropic medications in RACFs.187 The review suggested 

that the perceived risk of an increase in behavioural symptoms and sleep disturbances, which 

could increase the workload of on-site staff, is a major barrier to the reduction and/or cessation 

of psychotropic medications.187 This barrier was identified within four studies including a 

qualitative study of 40 on-site and visiting staff from eight Australian RACFs,170 a cross-sectional 

survey of nurses and GPs responsible for 51 residents prescribed an antipsychotic for more than 

one month across four Belgian RACFs,44 a cross-sectional survey of nurses and GPs responsible 

for 109 residents prescribed a benzodiazepine for more than three months across five Belgian 

RACFs,45 and a qualitative study of 29 on-site and visiting staff from 12 Dutch RACFs.491  

The concern of a recurrence in neuropsychiatric symptoms with antipsychotic 

discontinuation is interesting considering evidence, from a Cochrane systematic review of 10 

RCTs (n=632 participants), that antipsychotics can be safely discontinued in older people with 

dementia without an increase in symptom frequency or severity.104 In fact, there was evidence 

that discontinuation in people with mild neuropsychiatric symptoms reduced agitation.492 With 

that said, the included studies were considered to be of low quality with small sample sizes 

limiting the possibility of detecting statistically significant differences in symptoms.104 

Furthermore, two of the larger studies included in the review reported an increase in 

neuropsychiatric symptoms upon antipsychotic discontinuation in people with more severe 

symptoms at baseline and people who initially responded well to antipsychotic treatment.492, 

493 Lastly, it was unclear whether the residents were representative of the general RACF 

population. For example, this review specifically investigated the impact of antipsychotic 

discontinuation when used in people with dementia.104 However, antipsychotics are commonly 
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utilised inappropriately in residents without a documented diagnosis of dementia.138 Larger 

studies to clarify the impact that antipsychotic reduction has on the neuropsychiatric symptoms 

of residents with and without a documented diagnosis of dementia may help to minimise this 

barrier to antipsychotic reduction. 

There are no systematic reviews of RCTs to reduce benzodiazepine use. However, a 

small study (n=38 residents) of benzodiazepine discontinuation within five Belgian RACFs has 

reported improvements in self-perceived sleep quality (p=0.013) and midnight awakenings 

(p=0.041) among residents who had successfully discontinued their benzodiazepine at eight 

months (n=24).494 Furthermore, withdrawal symptoms, QoL, functionality and medication use 

was unchanged among successful discontinuers.494 Larger prospective studies of 

benzodiazepine reduction examining the effects on sleep disturbances are necessary to 

minimise the aforementioned barrier to benzodiazepine dose reduction.187  

Neither the above systematic review of antipsychotic discontinuation104 nor a pilot 

study of benzodiazepine discontinuation494 investigated the effects on staff workload despite 

being identified as a major barrier to psychotropic reduction.187 Generally, staff outcomes 

associated with antipsychotic and/or benzodiazepine dose reduction (e.g., staff distress, job 

satisfaction) are not routinely investigated within interventions to reduce antipsychotic and/or 

benzodiazepine use. Instead, staff outcomes tend to be qualitative evaluations of staff 

experiences with aspects of the intervention rather than the impact of psychotropic 

reduction.495-497 Whilst there is some evidence that antipsychotic dose reduction within two 

educational interventions did not result in an increase in staff distress (studies are discussed 

further in Chapter 4),498, 499 there appears to be a lack of investigation into the effects that 

benzodiazepine dose reduction has on staff outcomes.  

Another barrier to psychotropic discontinuation involves possible effects on QoL. In the 

2014 study by Azermai et al., the perceived risk of deterioration in QoL was considered to be 
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the biggest barrier to antipsychotic discontinuation among nurses and GPs caring for 51 

residents.44 This is somewhat confusing considering that psychotropic use generally reduces 

QoL.500 However, the concern regarding QoL may reflect the fact that undertreated 

neuropsychiatric symptoms may have deleterious effects on QoL.491 Therefore, if the 

antipsychotic is effective in managing the neuropsychiatric symptoms, it may also be having a 

positive effect on QoL. Two studies in the Cochrane systematic review by Van Leeuwen et al. 

reported no difference in QoL between people who had their antipsychotic discontinued and 

those who continued their antipsychotic.104 However, the quality of the evidence for this 

outcome was low. Future studies are needed to investigate the possible effects that 

antipsychotic and/or benzodiazepine reduction has on QoL in order to minimise this barrier to 

discontinuation. 

In summary, major barriers to antipsychotic and/or benzodiazepine reduction, 

including concern of escalation in neuropsychiatric symptoms and sleep disturbances, increased 

workload, and deterioration in QoL, have not been fully addressed in discontinuation trials to 

date. Whilst there is some evidence to suggest that reduction in these medications does not 

result in worsened neuropsychiatric symptoms, increased workload or deterioration in QoL, the 

studies have often utilised small sample sizes and restrictive selection criteria preventing 

generalisation to the general RACF population. Our systematic review, presented in Chapter 4, 

investigated the reporting of these clinical outcomes, among others, within real-world 

interventions to improve antipsychotic and/or benzodiazepine use in RACFs.  
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Chapter 4 Clinical and economic outcomes of interventions to 

reduce antipsychotic and benzodiazepine use within residential 

aged care facilities 

Part of the research contained within this chapter has been published as Hoyle DJ, Bindoff IK, 

Clinnick LM, Peterson GM, Westbury JL. Clinical and economic outcomes of interventions to 

reduce antipsychotic and benzodiazepine use within nursing homes: a systematic review. Drugs 

and Aging. 2018;35(2):123-34. 

Reprinted with permission from: Springer Nature, Drugs & Aging, Clinical and Economic 

Outcomes of Interventions to Reduce Antipsychotic and Benzodiazepine Use Within Nursing 

Homes: A Systematic Review. Hoyle DJ, Bindoff IK, Clinnick LM, Peterson GM, Westbury JL. 2018 

4.1 Introduction 

As discussed in Chapter 3, antipsychotic and benzodiazepine medications are widely prescribed 

in RACFs.10, 16 Antipsychotics are commonly used to manage neuropsychiatric symptoms, such 

as aggression, agitation or psychosis,25 and benzodiazepines are widely used to manage acute 

agitation, anxiety and sleep disturbances.27 Antipsychotics and benzodiazepines are only 

modestly effective for these indications22, 35, 243 and pose a risk of severe adverse effects, 

particularly when used in older people.36, 37  

Generally, clinical guidelines recommend reserving antipsychotics to cases where the 

resident may harm themselves or others, or where non-pharmacological measures are 

ineffective.31, 106 Furthermore, guidelines recommend that they should be reviewed, and 

reduced if possible, every 12 weeks31, 106 and benzodiazepine use should be limited to two to six 

weeks when used for these indications.32 
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Withdrawal or dose reduction of these medications may minimise the risk of adverse 

effects. However, these medications are often used long-term.12, 25 The risks associated with 

neuropsychiatric symptoms are substantial, including lower QoL and increased risk of physical 

injuries to the residents,226, 227, 231 increased distress and turnover of RACF staff,144, 234 and 

increased costs of care due to greater use of health services.238, 239 It is not surprising then that 

a significant barrier to the reduction of antipsychotic and/or benzodiazepine use is the belief 

among nursing staff and prescribers that the initial symptoms, such as neuropsychiatric 

symptoms, and QoL may worsen44, 45, 187 despite evidence suggesting otherwise.104, 494 

Numerous interventions have been designed to encourage the reduction of 

antipsychotic and/or benzodiazepine medications in RACFs. However, reviews of these 

interventions have been focussed primarily on medication changes as a measure of their 

effectiveness, with little examination of the resultant outcomes for the resident, RACF staff, or 

health care system.46, 48, 501-504 Others have highlighted the need for more reporting of clinical 

and economic endpoints within these interventions.48, 503, 505-507 Also, reviews that have reported 

on the clinical outcomes of interventions to reduce antipsychotic or benzodiazepine use in older 

people have only included RCTs, despite many interventions utilising non-randomised study 

designs,508 or have focussed on interventions outside of the RACF setting.509 

An investigation into the clinical and economic impact of these interventions may help 

to minimise barriers to reducing antipsychotic and/or benzodiazepine use. Therefore, this 

systematic review aimed to review interventions to reduce antipsychotic and/or 

benzodiazepine use within RACFs to examine the outcomes reported and the impact on 

residents, staff, and the health care system. This review was published in Drugs & Aging in 

2018.47 
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4.2 Methods 

4.2.1 Definitions 

In this review, the term ‘intervention’ refers to a strategy implemented in a RACF designed to 

reduce antipsychotic and/or benzodiazepine use. In particular, this review focussed on 

professional and organisational interventions, as defined by the Cochrane Effective Practice and 

Organisation of Care (EPOC) Review Group.510 Examples include distribution of educational 

materials, educational meetings, auditing and feedback, and the formation of clinical 

multidisciplinary teams. Indirect interventions (such as changes to regulations or access to 

medication) were not included. Clinical outcomes were defined as indicators of health status 

(e.g., neuropsychiatric symptoms, QoL, falls) for the residents. 

4.2.2 Search strategy and selection criteria 

The search strategy aimed to identify studies on interventions to reduce antipsychotic and/or 

benzodiazepine use in RACFs. A comprehensive search strategy was developed using MeSH and 

free-text terms. The strategy was developed for PubMed and adapted for other databases 

(Scopus, ProQuest, CENTRAL, EMBASE, and CINAHL). The PubMed search utilised the following 

keywords: (‘antipsychotic*’ OR ‘benzodiazepine*’ OR ‘psychotropic*’ OR ‘sedative*’ OR 

‘tranquili*’ OR ‘psychoactive*’ OR ‘anxiolytic*’ OR ‘anti anxiety’ OR ‘neuroleptic*’ OR ‘hypnotic*’ 

OR ‘anti-anxiet*’ OR ‘antipsychotic agents [pharmacological action]’ OR ‘benzodiazepines [mh]’ 

OR ‘psychotropic drugs [pharmacological action]’ OR ‘hypnotics and sedatives [pharmacological 

action]’ OR ‘tranquillizing agents [pharmacological action]’ OR ‘anti-anxiety agents 

[pharmacological action]’) AND (‘nursing homes’ OR ‘nursing home’ OR ‘long term care’ OR 

‘aged care facilities’ OR ‘housing for the elderly’ OR ‘residential care’ OR ‘residential treatment’ 

OR ‘assisted living facilities’ OR ‘care home’ OR ‘geriatric care’ OR ‘institutional*’ OR ‘dementia 

home*’ OR ‘dementia care’ OR ‘nursing homes [mh]’ OR ‘long-term care [mh]’ OR ‘homes for 

the aged [mh]’ OR ‘institutionalization [mh]’) AND (‘intervention*’ OR ‘project*’ OR 
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‘implementation*’ OR ‘program*’ OR ‘program evaluation’ OR ‘health care’ OR ‘healthcare’ OR 

‘program evaluation [mh]’) AND (‘reduc*’ OR ‘inappropriate prescribing’ OR ‘withdraw*’ OR 

‘decreas*’ OR ‘inappropriate medication’ OR ‘inappropriate drug’ OR ‘inappropriate 

prescribing’) NOT (‘animals [mh]’ NOT ‘humans [mh]’) NOT (‘child [mh]’ OR ‘infant [mh]’ OR 

‘adolescent [mh]’ NOT ‘aged [mh]’). Searches were conducted from the inception of the 

database to 25 July 2017. The reference lists of all included articles were checked for additional 

relevant studies.  

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines were followed.511 Two reviewers (DH and LC) independently screened the titles, 

abstracts, and full texts. Discrepancies were resolved by discussion. Selected papers were 

assessed against the following inclusion criteria: (1) interventions aimed at reducing prescribing 

of regularly administered antipsychotic and/or benzodiazepine medication; (2) RACF setting; 

and (3) written in English. Papers were not excluded based on study design. Articles were 

excluded under the exclusion criteria ‘wrong study design’ if the intervention did not match our 

definition of an intervention (e.g., placebo-controlled withdrawal trials, regulatory 

interventions were excluded), did not specifically target antipsychotic and/or benzodiazepine 

medications, or did not differentiate the effect that the intervention had on specific medication 

classes (e.g., results indicating a reduction in psychotropic medication without clarifying the 

specific effects on antipsychotics and/or benzodiazepines). Articles published as theses, 

abstracts, reviews, opinion pieces, and protocols were excluded. Interventions performed in the 

outpatient, hospital, or dementia-specific unit setting, or in residents with severe psychiatric 

conditions (e.g., bipolar disorder, schizophrenia) were excluded. 

Following the initial analysis of the included studies, interventions that reported clinical 

and/or economic outcomes were examined further. 
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4.2.3 Data extraction and quality assessment  

Information was extracted from included articles that reported on clinical and/or economic 

outcomes. The following information was extracted by DH and checked by IB for accuracy and 

completeness: (1) author, country, year, study design, and time to follow-up; (2) number of 

participants (residents and RACFs) in intervention and control groups; (3) change in 

antipsychotic and/or benzodiazepine use; and (4) impact of the intervention on clinical and/or 

economic outcomes. 

A quality assessment was conducted for each study using the Effective Public Health 

Practice Project Quality Assessment Tool for Quantitative Studies,512 which evaluates studies 

based on six criteria: (1) selection bias, (2) study design, (3) confounders, (4) blinding, (5) data 

collection methods, and (6) withdrawals and drop-outs. Scoring was completed independently 

by two reviewers (DH and JB) and discrepancies were resolved by discussion or, in the case of 

one study,513 by a third reviewer (GP). 

4.2.4 Data synthesis 

Changes in antipsychotic and benzodiazepine use and clinical outcomes were reported in a 

variety of formats across the studies. Furthermore, the tools used to assess the clinical 

outcomes and the length of follow-up periods varied substantially between studies. 

Consequently, pooling of the data for meta-analysis was not considered possible. Therefore, 

the data were tabulated, grouped per the intervention design, and discussed narratively.  

4.2.5 Protocol 

A predefined protocol was developed and registered with PROSPERO (PROSPERO 2016: 

CRD42016038601). 
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4.3 Results 

A total of 1,028 unique articles were retrieved from the electronic searches. Thirty-five articles 

describing interventions to reduce antipsychotic or benzodiazepine use remained after 

excluding articles that did not meet the inclusion criteria (Figure 15). Only 14 of these articles 

(describing 12 interventions) reported on clinical outcomes related to the residents, RACF staff, 

and/or the health care system; all further analyses were limited to these articles (Table 12). One 

intervention was represented across three articles, which described changes in 

neuropsychiatric symptoms,514 QoL,515 and apathy.516 No studies reported on the economic 

outcomes. 

 

Figure 15: Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart of the study 
selection process. 
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4.3.1 Study characteristics 

Four interventions (reported across six articles) utilised randomised, controlled designs.514-519 

The remaining studies were either non-randomised, controlled trials,520, 521 interrupted time 

series,513 or before-and-after studies.498, 499, 522-524 The studies were published between 1992 and 

2017, and were conducted in the United Kingdom (n=5), the United States (n=4), Canada (n=4), 

and Australia (n=1). The studies involved between 46 and 678 residents; in total, 2,852 residents 

were included. This does not include the study by Tjia et al.,513 which did not report on the 

number of residents included. None of the studies reported on the duration of medication use 

prior to withdrawal, although four of the interventions were targeted at residents who had 

taken antipsychotics for at least three months.498, 499, 514-517 

4.3.2 Intervention characteristics 

Articles were grouped into three categories according to their intervention: educational 

interventions (n=8), psychiatric support (n=1), and multicomponent interventions (n=5). Using 

the Cochrane EPOC checklist (Table 13), educational interventions498, 499, 513, 519, 521-524 mainly 

entailed educational meetings, distribution of educational materials, and educational outreach. 

Within the psychiatric support intervention,520 staff referred residents directly to a psychiatric 

support service. Additionally, specific care plans were developed to assist antipsychotic 

withdrawal.520 All multicomponent interventions incorporated educational outreach for care 

staff.514-518 In addition, in 2016 Ballard et al.514-516 randomly assigned RACFs to receive an 

antipsychotic review and/or social interaction and/or exercise interventions. Given the social 

interaction and exercise interventions did not aim to reduce antipsychotic use, exploration of 

the results was limited to the antipsychotic review intervention. Gilbert et al.518 provided 

relaxation courses for the residents. Fossey et al.517 reported on a psychiatrist review 

intervention which recommended cessation of psychotropic drugs that had been prescribed for 
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more than three months or when behavioural problems had resolved. There was no apparent 

relationship between intervention type and changes in medication use or clinical outcomes. 

4.3.3 Study quality 

Table 14 describes the quality of the included studies. The global assessment for most studies 

was weak (n=7). The remaining studies were of moderate (n=6) and strong quality (n=1). The 

main area of weakness was the lack of blinding of participants and/or researchers to the 

intervention allocation. However, it needs to be acknowledged that blinding of participants 

would not be possible given the nature of the interventions. Furthermore, most studies did not 

account for differences between treatment groups, such as baseline neuropsychiatric 

symptoms, initial antipsychotic dose, and RACF size. There were no apparent differences in 

medication use and clinical outcomes based on study quality. 

4.3.4 Outcomes 

There were no clear differences in clinical outcome measures between interventions reporting 

significant reductions in antipsychotic or benzodiazepine use and those that did not. 

4.3.4.1 Medication use 

The aim of 11 of the interventions was to minimise the use of antipsychotics in RACFs.498, 499, 513-

517, 519-524 One study targeted benzodiazepine use exclusively.518 Overall, six interventions 

demonstrated statistically significant reductions in antipsychotic use498, 513-517, 519, 521 and one 

study significantly reduced the use of benzodiazepines.518  

4.3.4.2 Neuropsychiatric symptoms 

All interventions aimed at antipsychotic use reported on changes in neuropsychiatric 

symptoms.498, 499, 513, 514, 516, 517, 519-524 Outcomes that were allocated under the heading 

‘neuropsychiatric symptoms’ included anxiety, depression, psychiatric symptoms, agitation, 

physically aggressive behaviour, verbally abusive behaviour, prevalence of rejecting care, and 
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apathy. Additionally, two studies514, 520 assessed changes in overall neuropsychiatric symptoms 

using the Neuropsychiatric Inventory psychometric test.525 

Neuropsychiatric symptoms generally remained stable or improved marginally when 

compared to pre-intervention symptoms or a control group in most studies.498, 499, 513, 517, 520-524 

However, three studies reported a significant deterioration in symptoms with reduced 

antipsychotic usage.514, 516, 519 Two of these studies assessed changes in neuropsychiatric 

symptoms within a multicomponent antipsychotic review intervention.514, 516 The antipsychotic 

review intervention resulted in worsened neuropsychiatric symptoms and apathy.514, 516 

Furthermore, residents who discontinued their antipsychotic and had a Neuropsychiatric 

Inventory score of greater than 14 at baseline experienced a mean deterioration of greater than 

20 points on the Neuropsychiatric Inventory.514, 516 However, agitation and depression levels 

were unaffected. The effects of the antipsychotic review intervention were mitigated by the 

addition of a social interaction intervention.514, 516 In the third study, Avorn et al.519 reported a 

significant increase in depressive symptoms with trends towards increased behavioural issues 

and anxiety with antipsychotic reduction. 

4.3.4.3 Additional health care utilisation 

Two studies519, 520 reported on the utilisation of health care services. Avorn et al. reported no 

changes to the rates of hospitalisation or level of resident care required.519 Ballard et al. found 

that GP visits decreased and days that residents were admitted as a psychiatric inpatient 

remained unchanged as a result of their intervention.520 No studies reported on potential health 

care savings or costs.  

4.3.4.4 Other 

Eight studies498, 499, 514, 515, 517, 519, 520, 524 reported on the impact that antipsychotic reduction had 

on other outcomes, including memory, cognitive function (measured with the Mini-Mental 

State Examination), sleep disturbances, mortality, ADLs, abnormal involuntary movement, QoL, 
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falls, care staff stress, and expressive language skills. Outcomes remained unchanged in all but 

three studies.515, 519, 520 Apparent improvements in cognitive function, memory, expressive 

language skills, the number of GP visits, deteriorations in sleep disturbances, and QoL were 

associated with antipsychotic reduction.515, 519, 520 The effect of antipsychotic reduction on QoL 

was inconsistent between studies. One antipsychotic review intervention reported a non-

significant decline in QoL.515 However, the addition of a social interaction intervention mitigated 

the deterioration in this outcome measure.515 Other studies found no change in the QoL.517, 520  

One study investigated the effect that benzodiazepine reduction had on sleep, cognitive 

function, subjective health score and emotional responsiveness.518 All outcome measures, 

besides an improvement in emotional responsiveness, were unchanged upon benzodiazepine 

reduction.518 
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Table 12: Summary of clinical outcomes reported in included publications. 

Source, Country; 
Study Design; Follow-
up period 

Number of residents 
and/or residential aged 
care facilities included in 
the analysis  

Change in 
AP and BZ 
use 

Change in clinical outcomes 

AP BZ Neuropsychiatric symptoms Additional health care 
utilisation 

Other 

Overall Other 

Educational interventions  
Avorn, 1992,519 USA; 
RCT; 5 months 

All residents 
n=349 [I], 6 RACFs 
n=329 [c], 6 RACFs 

↓   Anxiety:      *worsened 
Depression:       worsened 
Behaviour:       *worsened 

Hospitalisation rates: = 

Change in level of care: = 

Memory:       *improved 

Cognitive function:      *improved 
Sleep disturbances:      *worsened 

Mortality: = 
Ray, 1993,521 USA; 
non-RCT; 4 months 

All residents 
n=194 [I], 2 RACFs 
n=184 [c], 2 RACFs 

↓ =  Behaviour: =   

Thapa, 1994,524 USA; 
non-RCT (analysis 
BA); 6 months 

All residents receiving 
antipsychotics  
n=271, 6[I] and 6[c] 
RACFs 

↓*   Behaviour:   = 
Psychiatric symptoms:      improved 
Depression:  = 

 Activities of daily living: = 

Abnormal involuntary movement: = 

Cognitive function: = 
Earthy, 2000,523 
Canada; BA; 6 months 

All residents 
n=198, 1 NH 

= =  Behaviour:      *improved   

Monette, 2008,499 
Canada; BA; 7 months 

All residents with 
dementia receiving 
antipsychotics regularly  
n=81, 1 RACFs 

↓* =  Behaviour:       improved  Care staff stress: = 

Vida, 2012,522 
Canada; BA; 5 months 

Residents with dementia 
receiving antipsychotics 
regularly  
n=46, 1 RACF 

↓*   Behaviour: =   

Monette, 2013,498 
Canada; BA; 6 months 

Residents with dementia 
n=293, 2 RACFs 

↓ =  Behaviour: =  Care staff stress: = 

Tjia, 2017,513 USA; ITS 
with control group; 6 
months 

NHs 
n=93 RACFs [I] 
n=831 RACFs [c] 

↓ =  Physically aggressive behaviour: = 
Verbally abusive behaviour: = 
Prevalence of rejecting care: = 

  
 
 



95 | P a g e  
Daniel J. Hoyle 

Source, Country; 
Study Design; Follow-
up period 

Number of residents 
and/or residential aged 
care facilities included in 
the analysis  

Change in 
AP and BZ 
use 

Change in clinical outcomes 

AP BZ Neuropsychiatric symptoms Additional health care 
utilisation 

Other 

Overall Other 

Psychiatric support   
Ballard, 2002,520 UK; 
non-RCT; 9 monthsa 

All residents with 
dementia 
n=136 [I], 6 RACFs 
n=88 [c], 3 RACFs 

↓  =  GP visits:       fewer 
Days admitted as a 
psychiatric inpatient: = 

Quality of life: = 

Activities of daily living: = 
Expressive language skills:       improved 

Multicomponent interventions  

Gilbert, 1993,518 Aus; 
RCT; 3 month 

All residents without 
dementia, acute illness 
and who were not bed-
bound 
n=27 [I], 1 RACF 
n=33 [c], 1 RACF 

 ↓    Sleep: = 

Cognitive function: = 

Subjective health score: = 
Emotional responsiveness:       improved 

Fossey, 2006,517 UK; 
RCT; 12 months 

All residents  
n=176 [I], 6 RACFs 
n=170 [c], 6 RACFs 

↓   Agitation: =  Quality of life: = 

Falls: = 

Ballard, 2016a,514 
Ballard, 2016b,515 and 
Rajkumar, 2016,516 
UK; RCT; 9 monthsb 

All residents with 
dementia 
n=146 [antipsychotic 
review], 8 RACFs 
n=131 [no antipsychotic 
review], 8 RACFs 

↓      worsened Depression: = 
Apathy:       worsened 
Agitation: = 

 Mortality: = 
Overall quality of life:      c worsened 

AP antipsychotic, BZ benzodiazepine, RCT randomised controlled trial, non-RCT non-randomised controlled trial, BA before-and-after, ITS interrupted time series, RACFs residential aged care 

facilities, [I] intervention, [c] control, ↓ Reduced medication use,   Improved outcome,  Worsened outcome, * Indicates statistical significance was not reported, = No meaningful 
change in outcome  
aAntipsychotic prevalence was reduced in intervention and control homes; Neuropsychiatric symptoms are reported for residents who had their antipsychotic stopped. All other outcomes are 
reported as a comparison between the intervention and control homes.  
bResults displayed only for antipsychotic review versus no antipsychotic review as the other arms of the intervention were directed at the management of neuropsychiatric symptoms. 
cIndicates p-value is between 0.05 and 0.1 
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 Table 13: Intervention descriptions (summary using Cochrane EPOC Data Collection Checklist).510 

Study Professional Organisational 
Provider orientated interventions Structural 

 

Distribution of 
educational m

aterial 

Educational m
eetings 

Educational outreach 

Local opinion leaders 

Audit and feedback 

Rem
inders 

Clinical m
ultidisciplinary 

team
s 

Continuity of care 

Form
al integration of 

services 

Changes to the setting 
site of service delivery 

Changes in scope and 
nature of benefits and 
services 

Presence and 
organisation of quality 
m

onitoring m
echanism

s 

Educational interventions 

Avorn 1992519             
Ray, 1993521             
Thapa, 1994524             
Earthy, 2000523             
Monette 2008499             
Vida, 2012522             
Monette, 2013498             
Tjia, 2017513             
Psychiatric Support 

Ballard, 2002520             
Multicomponent interventions 

Gilbert, 1993518             
Fossey, 2006517             
Ballard, 2016a,514 Ballard, 2016b,515 
and Rajkumar, 2016516 
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Table 14: Indicators of study quality. 

Study Selection 
bias 

Study design Confounders Blinding Data collection 
method 

Withdrawals 
and drop-
outs 

Global 
assessment 

Educational interventions 

Avorn, 1992519 Moderate Strong Weak Moderate Strong Moderate Moderate 

Ray, 1993521 Moderate Strong Weak Weak Strong Moderate Weak 

Thapa, 1994524 Moderate Moderate Weak  Weak Strong Strong Weak 

Earthy, 2000523 Weak Moderate NA Weak Weak Weak Weak 

Monette, 2008499 Moderate Moderate NA  Weak Strong Strong Weak 

Vida, 2012522 Moderate Moderate NA  Weak Strong Strong Weak 

Monette, 2013498 Moderate Moderate NA  Weak Strong Weak Weak 

Tjia, 2017513 Moderate Moderate Moderate Weak Weak Moderate Weak 

Psychiatric support 

Ballard, 2002520 Moderate Strong Strong Moderate Strong Moderate Strong 

Multicomponent interventions 

Gilbert, 1993518 Moderate Strong Strong Weak Strong Moderate Moderate 

Fossey, 2006517 Moderate Strong Weak Moderate Strong Moderate Moderate 

Ballard, 2016a514 Weak Strong Strong Moderate Strong Moderate Moderate 

Ballard, 2016b515 Weak Strong Strong Moderate Strong Moderate Moderate 

Rajkumar, 2016516 Moderate Strong Weak Moderate Strong Moderate Moderate 

NA Not assessable  
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4.4 Discussion 

Thirty-five articles describing interventions to reduce antipsychotic and/or benzodiazepine use 

in RACFs were identified. However, only 14 of these articles reported on outcomes for the 

resident and/or staff, representing 12 intervention studies in total. Antipsychotic reduction was 

the target for 13 of these articles and invariably reported on changes in residents’ 

neuropsychiatric symptoms. Only one small multicomponent intervention exclusively aimed to 

reduce benzodiazepine use.518 None of the studies reported on the potential economic impact 

on the health care system.  

This review demonstrates several key issues that have been mentioned in previous 

systematic reviews from related areas.48, 501, 503, 504, 509 First, there is a paucity of reporting of 

clinical and economic outcomes in studies aimed at reducing psychotropic use in RACFs. Second, 

when these outcomes are documented, there is substantial heterogeneity in their 

measurement and reporting. The heterogeneity in the reporting of antipsychotic and 

benzodiazepine use made it difficult to directly compare interventions. For example, changes in 

medication use were expressed using point-prevalence, percentage reduction, and weekly 

proportion of users. Third, there is a lack of high-quality research in this setting, mainly because 

of unclear methodologies, inappropriate statistical analyses, or omissions when reporting 

statistical significance.  

Residents’ neuropsychiatric symptoms remained stable or improved in nine of 11 

antipsychotic reduction interventions.498, 499, 513, 517, 520-524 The lack of deterioration in 

neuropsychiatric symptoms is similar to what has been observed in placebo-controlled trials of 

antipsychotic withdrawal.101, 104 Ballard et al.’s antipsychotic review intervention demonstrated 

an increase in neuropsychiatric symptoms upon antipsychotic withdrawal.514, 516 The authors 

suggested that the increase in symptoms was due to changes in prescribing behaviour over the 

last five years where prescribers are more likely to reserve antipsychotic treatment for those 
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residents with severe neuropsychiatric symptoms,514, 516 who may be at increased risk of 

deterioration upon antipsychotic withdrawal.492 Interestingly, the increase in symptom severity 

was mitigated by co-administering a social interaction intervention, emphasising the benefits 

of non-pharmacological interventions when performing antipsychotic reviews.514, 516 

Although a wide variety of other clinical outcomes were documented, papers rarely 

reported on the same outcome. This affected our ability to compare and contrast studies. 

Examples of these outcomes include QoL, which was only assessed in three studies,515, 517, 520 

and falls, which were reported in just one.517 The lack of interventions reporting on these 

outcomes was surprising given that improved QoL and reduced falls are considered potential 

benefits of antipsychotic and/or benzodiazepine reduction, and evidence to show this may 

promote uptake.422, 526 Additionally, many of these outcomes could have been utilised in health 

economic evaluations. Unfortunately, cost-effectiveness analyses were not reported in any 

studies. Zwijsen et al.527 highlighted challenges associated with economic analyses in this setting, 

including difficulties utilising quality-adjusted life years for residents with dementia, given that 

the tools are relatively insensitive in these residents and improvements in life expectancy are 

often minimal.  

This review highlights a lack of clinical and economic reporting from interventions to 

reduce benzodiazepine use in RACFs. Despite the high prevalence of use,11, 297 severe adverse 

effects,35, 402 and concern regarding the substitution of antipsychotics with benzodiazepines,528 

only one intervention specifically aiming to reduce benzodiazepine use was included in our 

analysis.518 It is likely that most interventions have targeted antipsychotic use because of 

significant risks associated with use in people with dementia,248 safety warnings,249 updated 

professional guidance,22, 31, 142 and consequent worldwide political and media attention 

surrounding these agents. 
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This systematic review followed best practice guidelines for systematic reviews529 and 

is reported according to the PRISMA statement.511 Electronic searches were not limited by date 

or study design and, given that only two articles were excluded on the basis of being written in 

a language other than English, we are confident that we have captured most, if not all, the 

international data on this topic. 

4.5 Conclusion 

There is a need for interventions to report on clinical outcomes and, in particular, economic 

outcomes to justify the expenditure of scarce health and research resources. It is difficult to 

make definitive clinical recommendations given the scarcity and heterogeneity in outcome 

reporting. However, we found little evidence to suggest that deleterious effects will result from 

interventions to reduce antipsychotic or benzodiazepine medications. It seems reasonable, 

however, to suggest that non-pharmacological strategies, such as social interaction 

interventions, should be co-administered with antipsychotic review interventions to mitigate 

any potential negative effects of the latter on neuropsychiatric symptoms.514-516 

In 2017, Millar et al.506 developed a set of core outcomes to assess trials aimed at 

optimising prescribing in older residents in RACFs to improve comparisons between 

interventions. This core outcome set includes items such as falls, QoL, and admissions to 

hospital (and associated costs). Adoption of these core outcomes in future studies will allow the 

comparison between interventions on a variety of clinical and economic outcomes.  

4.6 Recent interventions 

Since the above systematic review has been published, several interventions have reported on 

the clinical and/or economic outcomes of antipsychotic and/or benzodiazepine dose reduction. 

These studies were identified through a non-systematic search of the literature immediately 

prior to the finalisation of this thesis in February 2020. 
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In 2018, Brodaty et al. implemented the Halting Antipsychotic use in Long Term care 

(HALT) study across 23 RACFs in Sydney, Australia.530 Residents (n=139) were recruited if they 

were taking an antipsychotic regularly for three or more months without a primary psychotic 

illness (e.g., schizophrenia, bipolar disorder) or severe neuropsychiatric symptoms at baseline 

(defined as an NPI-NH total score ≥50; domain scores of 12 for at least two of delusions, 

hallucinations, agitation/aggression, anxiety or disinhibition, and occupational disruptiveness 

score ≥4 for at least two of these domains).530 Overall, data were available for 133 residents 

following the intervention. Antipsychotic use was ceased in 126 residents (94.7%) at any time 

point; 86.2% were not taking a regular antipsychotic at three months, 79.1% at six months and 

81.7% at 12 months post-intervention. Furthermore, 93.5%, 87.3% and 90.3% of residents had 

a dose reduction of ≥50% of the original dose at three, six and 12 months, respectively.530  

Neuropsychiatric symptoms decreased slightly, albeit non-significantly, with 

antipsychotic deprescription when measured with the NPI-NH (total NPI-NH score was one 

point lower upon antipsychotic deprescription) and Cohen-Mansfield Agitation Inventory (CMAI) 

(total CMAI score was 1.7 points lower upon antipsychotic deprescription) (Table 15). However, 

social withdrawal was slightly, although not significantly, increased with antipsychotic 

deprescription (Multidimensional Observation Scale for Elderly Subjects- Withdrawal subscale 

score was 0.27 points higher upon antipsychotic deprescription) (Table 15).530 The proportion 

of mobile residents who fell at least once decreased, non-significantly, in the six-months post-

intervention compared to the six-months pre-intervention (44.7% versus 54.2%, p=0.32). Lastly, 

there was a non-significant reduction in the proportion of residents who were hospitalised at 

least once in the six-months post-intervention compared to the six-months pre-intervention 

among those who had their antipsychotic deprescribed (8.8% versus 18.8%, p=0.14).530 
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Table 15: Estimated effect of antipsychotic deprescription on clinical outcomes within the Halting Antipsychotic use 
in Long Term care (HALT) study. Data from Brodaty et al., 2018.530 

Outcome Estimate (β) 97.5% confidence interval p-value 
NPI-NH total score -1.0 point -5.03, 3.02 0.58 
CMAI total score -1.7 points -5.77, 2.47 0.37 
MOSES-withdrawal subscale 0.27 points -0.67, 1.22 0.52 

NPI-NH=Neuropsychiatric Inventory-Nursing Home version, CMAI=Cohen-Mansfield Agitation Inventory, 
MOSES=Multidimensional Observation Scale for Elderly Subjects.  

In our systematic review,47 we reported on the clinical outcomes of residents involved 

in the proof-of-concept studies for the Well-Being and Health for People with Dementia (WHELD) 

program.514-516 Since then, the optimised WHELD intervention, including training in person-

centred care for care staff, promotion of tailored person-centred activities and social 

interactions, and a system for triggering a review of antipsychotic medications by the 

prescribing physician at each RACF, has been implemented in 69 UK RACFs (n=847 residents 

with dementia).531 Residents were randomly allocated to the WHELD intervention (n=404 

residents) or treatment-as-usual (n=443 residents) and assessed at baseline and nine-months.  

Compared to residents receiving treatment-as-usual, residents receiving the WHELD 

intervention had a statistically significant 2.54-point benefit in QoL (95%CI=0.81, 4.28, 

p=0.0042), measured with the Dementia Quality of Life (DEMQOL)-proxy tool, a statistically 

significant 4.27-point benefit on agitation (95%CI=-7.39, -1.15, p=0.0076), measured with the 

CMAI, and 4.55-point benefit on overall neuropsychiatric symptoms (95%CI=-7.07, -2.02, 

p<0.001), measured with the NPI-NH.531 However, antipsychotic use remained stable across the 

WHELD and treatment-as-usual groups, although there was a low baseline use of antipsychotic 

medications (<10%).531 When the data were restricted to residents with clinically significant 

levels of agitation (CMAI>40), the WHELD intervention conferred a significant improvement in 

agitation (5.16, 95%CI=1.11, 9.20; p=0.01) and QoL (3.23, 95%CI=-5.54, -0.93; p=0.01) compared 

to treatment-as-usual.532 

Cost analyses of the optimised WHELD intervention demonstrated an overall advantage 

for WHELD over treatment-as-usual due to savings in total health and social care costs.531 Total 
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health and social care costs saved with WHELD were approximately £4,740 

(95%CI=-6,129, -3,156) compared to treatment as usual.531 In residents with clinically significant 

agitation (CMAI total score >40), health and social care costs tended to be lower in WHELD 

compared to treatment-as-usual, although statistical significance was not reached (£2,103, 

95%CI=-13, 4,219).532 

In 2019, Richter et al. reported on the adaptation of a UK intervention by Fossey et al.517 

to a German setting within a cluster-randomised controlled study over 12 months.533 The 

intervention involved antipsychotic review by experienced physicians specialised in 

psychotropic drug treatment for older people at three, six and nine months for all permanent 

residents without schizophrenia or bipolar disorder. In addition, all physicians involved with the 

prescribing of antipsychotics were provided education (workshops or brochures). Both the 

control and intervention groups received the antipsychotic review intervention to minimise 

contamination due to physicians being involved in the care of residents in multiple sites. 

However, only the intervention RACFs received training for selected staff on person-centred 

care.533 Overall, 18 RACFs (n=439 residents) were allocated to the intervention group and 19 

RACFs (n=603 residents) were in the control group.533 

Antipsychotic prescribing reduced in the control group (39.8% at baseline and 33.3% at 

12 months) but was stable in the intervention group (44.6% at baseline and 44.8% at 12 

months).533 After excluding residents who were recruited post-randomisation, a reduction in 

antipsychotic prescription rates were similar between the intervention and control groups at 12 

months (prevalence difference 7.4%, 95%CI=-2.9 to 17.7; p=0.156).533 QoL (both self-assessed 

and proxy-assessed), agitation, and the proportion of residents having at least one fall were 

similar between the intervention and control groups when comparing outcomes at 12-

months.533 
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A 2019 Spanish study retrospectively investigated the impact of three interventions to 

reduce psychotropic use and the effect this has on falls and mortality rates in residents with 

dementia.534 The interventions included multidisciplinary medication reviews, application of 

“STOPP/START” criteria, and use of a decision aid to guide the use of psychotropics.534 Overall, 

606 residents with dementia taking a psychotropic received one of the aforementioned 

interventions. The outcomes for these residents were compared to 1,047 residents with 

dementia taking a psychotropic who did not receive an intervention. All three interventions 

were associated with statistically significant lower antipsychotic, anxiolytic (predominantly 

benzodiazepines) and antidepressant dosages after four weeks (Table 16).534 Weeks et al. found 

that the number of documented falls in the intervention groups was not greater than in the 

control group.534 However, supporting data were not provided. Furthermore, none of the 

residents who died during the intervention period were receiving an intervention.534 

Table 16: Percentage reduction in antipsychotic and anxiolytic doses based on the intervention used in the study by 
Weeks et al., 2019.534 

Intervention Percentage reduction in 
antipsychotic dose (based on 
milligram-equivalent daily doses of 
chlorpromazine) (95%CI) 

Percentage reduction in 
anxiolytic dose (based on 
milligram-equivalent daily 
doses of diazepam) (95%CI) 

Multidisciplinary 
medication reviews 

23.3% (13.9, 32.8) 23.1% (18.3, 28.0) 

Application of 
“STOPP/START” criteria 

27.7% (22.4, 33.0) 39.5% (35.5, 43.5) 

Decision aids 24.8% (15.6, 33.9) 31.8% (25.5, 38.2) 
95%CI=95% confidence interval 

Lastly, a study called “Optimizing Practices, Use, Care and Services- Antipsychotics” 

(OPUS-AP) was implemented across 24 Canadian RACFs in March 2017.535 The intervention 

involved guideline dissemination followed by training, coaching, clinical tools, evaluation of 

clinical practices, and a change management strategy to improve dementia-related care, 

including antipsychotic deprescribing. Antipsychotic dose reduction and/or cessation was 

attempted in 220 of 344 residents over nine months. Overall, 52.7% of residents had their 

antipsychotic ceased and 32.7% had their dose reduced.535 Residents who had their 

antipsychotic dose reduced or ceased were more likely to have their benzodiazepine ceased as 
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well. In terms of clinical outcomes, residents who had their antipsychotic ceased were more 

likely to have reductions in agitation/aggression (measured with the CMAI). Hallucinations and 

delusional symptoms were no more likely to present in residents who had their antipsychotic 

dose reduced or ceased. Lastly, the change in the number of falls residents had in the 30 days 

prior to the baseline and nine-month data collection periods did not differ according to changes 

in antipsychotic use.535 Currently, phase two of this intervention is being rolled out across 129 

RACFs in Quebec, Canada. 
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Chapter 5 General methods 

5.1 Aim of the thesis 

The overall aim of this thesis was to explore associations between changes in the antipsychotic 

and/or benzodiazepine dose and clinical outcomes for the residents, disruptiveness to RACF 

staff, and health care-related costs, within the national expansion of RedUSe. 

To achieve this aim, several objectives were developed. The primary objectives were to 

investigate associations between changes in antipsychotic and/or benzodiazepine doses and 

changes in: 

• neuropsychiatric symptoms; and 

• QoL. 

The secondary objectives were to investigate associations between changes in 

antipsychotic and/or benzodiazepine doses and: 

• changes in social engagement; 

• changes in ADLs; 

• the rate of falls; 

• the rate of behavioural events; 

• the rate and length of hospitalisations; and, 

• the rate of GP consultations; 

Additionally, RACF staff-related outcomes included investigation into: 

• the relationship between changes in the occupational disruptiveness of 

neuropsychiatric symptoms on RACF staff and the magnitude of change in 

antipsychotic and/or benzodiazepine doses; and 

• differences in job satisfaction among RACF staff at baseline and four months. 
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Lastly, medication-, hospitalisation- and GP-related costs associated with antipsychotic 

and/or benzodiazepine dose reduction were investigated.  

5.2 Introduction 

The purpose of this chapter is to describe the general methods used in this study. This chapter 

begins with a summary of the Reducing Use of Sedatives project before discussing the research 

approach taken to assess the impact of antipsychotic and benzodiazepine reduction on 

residents and RACF staff (i.e., RNs, ENs and PCAs). Following this, the process of recruitment, 

choice of measures, and methods of analysis are discussed, alongside challenges encountered. 

5.3 Intervention 

RedUSe originated in 2008 as the central component of Associate Professor Juanita Breen’s 

(previously Westbury) doctoral thesis entitled, ‘Roles for pharmacists in improving the quality 

use of psychotropic medicines in Residential Aged Care Facilities’.497 The main aim of RedUSe 

was to reduce the inappropriate use of antipsychotics and benzodiazepines in RACFs.  

In June 2013, Associate Professor Breen and her team at the University of Tasmania 

received a grant from the Government Department of Health and Ageing to expand RedUSe 

nationally (as of November 2015, the grant was administered by the National Aged Care Grants 

Hub at the Department of Health as part of the ‘Dementia and Aged Care Service Fund’).217 

Whilst the intervention is briefly summarised below, detailed information on the intervention 

is reported in Appendix A and earlier publications.50, 217 

5.3.1 Components 

The national expansion was implemented in 150 Australian RACFs between March 2014 and 

April 2016 across six states and one territory over four implementation waves. Initially, key 

stakeholder groups (i.e., BUPA care, Southern Cross Care) were approached to commit their 

facilities. Additionally, expressions of interest were sought from RACFs by advertising the 
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project through publications put out by RACF advocacy groups, aged care conferences and ‘cold 

calling’ (this method was used to recruit facilities in rural locations). Over 300 expressions of 

interest were received and the 150 RACFs involved in RedUSe were purposely selected to 

ensure a representative sample based on the setting (e.g., urban versus rural), ownership (e.g., 

for-profit versus not-for-profit), and size. For logistical reasons, a minimum RACF size of 35 beds 

was set.10, 217 Considering expressions of interest were sought through multiple avenues of 

advertisement (e.g., aged care conferences, online publications put out by RACF advocacy 

groups), it is unclear how many RACFs were approached. Consequently, it was not possible to 

calculate a conversion rate. 

The intervention comprised three main components: auditing, benchmarking and 

feedback of antipsychotic and benzodiazepine prescribing (baseline, three months and six 

months); the provision of interactive education to nursing and care staff (baseline and three 

months), pharmacists (baseline) and prescribers (baseline) on the evidence-based use of 

antipsychotics and benzodiazepines; and a multidisciplinary review of antipsychotic and 

benzodiazepine prescribing (sedative review; baseline and three months) for individual 

residents taking these agents. Figure 16 illustrates the implementation of the intervention 

alongside the time points for collecting clinical data for the evaluation described in Chapter 5.4. 
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Figure 16: Implementation and clinical data collection timeline within residential aged care facilities (RACFs). Adapted from Westbury et al., 2016.217 QUM=Quality Use of Medicine, GP=General 
Practitioner, RedUSe=Reducing Use of Sedatives. 
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5.3.1.1 Auditing and benchmarking of antipsychotic and benzodiazepine prescribing 

A dedicated medication audit data-mining program was installed at each pharmacy supplying 

medications to the RACFs (‘supply’ pharmacies). The program extracted prescribing information 

from the pharmacies’ medication package software and uploaded the information to a secure 

website.217 

The e-Health data-mining program was used to collect information about medication 

prescribing in each participating RACF at three time points (baseline, three months, and six 

months). The champion nurses (an RN or EN nominated from each RACF to deliver and promote 

RedUSe in their RACF) subsequently verified dosing details for prescribed antipsychotics and 

benzodiazepines. In addition, the champion nurse removed details of residents who had died 

or left the RACF, indicated whether residents were receiving palliative care or respite care, and 

added residents not captured by the e-Health data-mining program (i.e., new residents and 

those receiving medications not supplied by the main ‘supply’ pharmacy for that RACF). 

Psycholeptic medications that were not packed or identified by the packing program (e.g., 

clonazepam drops, risperidone wafers) were entered into the database separately.217 Post-

intervention evaluations later revealed that the e-Health data-mining program identified over 

95% of psycholeptic medications being taken.536 

A major feature of the RedUSe data-mining program was the ability to produce an 

individualised report for each RACF. The report benchmarked the rates of antipsychotic and 

benzodiazepine prescribing, graphically, against the average antipsychotic and benzodiazepine 

prevalence rates reported at baseline for that wave of delivery. This report was presented to 

participating RACFs at baseline, three months and six months as a five-page document and 

embedded into an educational PowerPoint presentation for delivery during the staff 

education.217  
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5.3.1.2 Education 

5.3.1.2.1 Project pharmacist training 

A project pharmacist was appointed in each of the six states/territories involved in RedUSe and 

one pharmacist was given the role of rural project pharmacist. The project pharmacists provided 

training to the champion nurses and QUM pharmacists (pharmacists who provided the training 

and performed the sedative reviews within each RACF) in their assigned states/territories. They 

were also required to liaise between the research team, RACFs, champion nurses, QUM 

pharmacists and supply pharmacies.217 

Project pharmacists received two to three days dedicated training in Hobart on the 

project, change management theory, teaching strategy and team leadership. 

5.3.1.2.2 Quality Use of Medicine pharmacist training 

QUM pharmacists were required to complete a dedicated continuing education booklet on 

RACF psychotropic use, followed by a full day’s dedicated training delivered by their project 

pharmacist. Components of the nursing staff training sessions were outlined during the training 

and QUM pharmacists were taught how to deliver the training and identify and manage barriers 

to change.217 

5.3.1.2.3 Champion nurse training 

The champion nurse was provided training on the nursing staff educational session and the 

project. After agreeing to participate in RedUSe, each champion nurse was required to read a 

four-page amended article called ‘Psychotropic medication use amongst older adults: what all 

nurses need to know?’537 and attend a four-hour training session delivered by their project 

pharmacist. During this training session, champion nurses were taught about the project, theory 

about psychotropic medication and strategies to identify and manage barriers to change.217  
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5.3.1.2.4 Nursing staff training 

Education was provided to the nursing staff over two one-hour workshops by the QUM 

pharmacists; the first session was at baseline and the second at three months. Whilst PCAs were 

permitted to attend the training sessions, only RNs and ENs were offered gift cards to support 

their attendance.217  

The first nursing staff session was designed to generate enthusiasm and willingness 

toward psycholeptic reduction. The main objective was to challenge the belief that psycholeptic 

medications improve resident QoL. The workshop started with didactic education by the QUM 

pharmacist in the form of a seven-minute video and a short PowerPoint presentation. Nursing 

staff were also shown graphs that benchmarked antipsychotic and benzodiazepine prescribing 

in their own facility against the average use in other RACFs involved in the project. The 

workshop involved small-group work and used a case study to promote conversation over 

whether psycholeptic medications improve the QoL of residents. Additionally, each participant 

was given a supporting workbook, printed guidelines, and a booklet of the slides.217  

The second nursing staff workshop (also delivered by the QUM pharmacist) included 

further information on non-pharmacological strategies, case studies, and provided repeated 

information on the benefits and risks of antipsychotic and benzodiazepine medication for those 

who attended the first session as well as vital information for new attendees. Additionally, a 

dedicated handout on common psycholeptic agents and side effects was provided to the 

attendees, along with a workbook.217 

A 10-item Older Age Psychotropic (OAP) quiz538 was used to assess knowledge about 

psycholeptic medication before and after training sessions, and training evaluation forms were 

provided at the end of all sessions.217  



113 | P a g e  
Daniel J. Hoyle 

5.3.1.2.5 Prescriber academic detailing 

Face-to-face visits to prescribers, commonly referred to as ‘academic detailing’, involved 

trained facilitators, from the National Prescribing Service (NPS) MedicineWise (for Victoria, 

Tasmania, Queensland and New South Wales) and Drug And Therapeutic Information Service 

(for South Australia), visiting prescribers at their place of practice to provide information on 

antipsychotic and benzodiazepine use, and discuss psychotropic prescribing in RACFs and the 

RedUSe project.217 

Prescribers were identified for academic detailing by their RACF. Each RACF were asked 

to provide a list of five to 10 prescribers who serviced their RACF most frequently. Each 

prescriber was sent an information letter about RedUSe, the RedUSe guidelines, a promotional 

flier, and a sample sedative review plan. The prescriber’s contact details were sent to NPS 

MedicineWise, who subsequently invited each prescriber via fax and phone to an academic 

detailing session. The NPS also developed their own invitation leaflet for RACF staff to provide 

to attending prescribers who expressed interest in the RedUSe project.217 

5.3.1.3 Sedative review plan 

The first data-mining audit produced sedative review plans for residents taking regular doses of 

antipsychotics and/or benzodiazepines. The plan described the resident’s details, psycholeptic 

agent(s) taken and doses, and three sections for sequential recommendations by the QUM 

pharmacist, champion nurse and the resident’s regular prescriber. The pharmacist was required 

to provide the first recommendation, followed by the nurse, then the prescriber.  

The sedative review plan generated by the RedUSe website included the option to use 

pre-programmed comments in the pharmacist and champion nurse sections of the plan to 

facilitate and accelerate the review process. The pre-programmed comments (detailed in 

Appendix A.3.5) were available to select from a drop-down list on the RedUSe website for 

residents taking regular doses of medications with the ATC classification codes N05A, N05B 
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(except N05AB04 and N05AN01), N05C, and N03AE01. The pre-programmed comments were 

informed through guideline-based use of antipsychotics and benzodiazepines (e.g., if a resident 

was taking a long-term benzodiazepine, the pharmacist was offered the pre-programmed 

comment, “Tolerance develops to the hypnotic effects of benzodiazepines within two weeks. 

May I suggest a gradual reduction in dose”). Whilst the pre-programmed comments were 

available, the reviewing pharmacist had the opportunity to use free text to create individualised 

recommendations.217  

5.3.1.4 Other components of the RedUSe project expansion 

5.3.1.4.1 Guidelines 

Guidelines used in the national expansion of RedUSe were produced for the original RedUSe 

trial. The guidelines were based on recommended best-practice for antipsychotic and 

benzodiazepine use, from the International Psychogeriatric Association, the RANZCP, and the 

Royal Australian College of General Practitioners.31-33, 77, 106 The guidelines included information 

on the risk/benefit profile for antipsychotics and benzodiazepines and guidance on 

recommended doses and duration of use. To assist with reducing these medications, a sample 

dosage reduction schedule was included.217 The guidelines were printed professionally on thick 

card and provided to more than 1,400 nursing staff and 80 pharmacists at the training sessions. 

The guidelines were also distributed to approximately 600 prescribers.217 

5.3.1.4.2 Video 

An eight-minute video was made to introduce RedUSe, explain key strategies, and outline the 

benefits of the project for residents, doctors, nurse prescribers and nursing staff. The video was 

played at each of the training events for the QUM pharmacists, champion nurses, and in the 

first staff education. Additionally, the video was uploaded to YouTube and embedded onto the 

RedUSe website.217 The video can be viewed at this link: 

https://www.youtube.com/watch?v=yIxC3IKu5PU.  

https://www.youtube.com/watch?v=yIxC3IKu5PU
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5.3.1.4.3 Resident and relative involvement 

Resident and relative pamphlets promoting the appropriate use of benzodiazepines and a 

relative pamphlet promoting the appropriate use of antipsychotics for neuropsychiatric 

symptoms of dementia were developed.217 Additionally, small reply-to-sender postcards were 

produced for distribution to relatives and residents by the RACFs. The postcard contained 

website details and could be sent back to the research team as a request for further 

information.217 

5.4 Study design 

We used an observational, prospective study design to investigate the impact that antipsychotic 

and/or benzodiazepine reduction had on residents and nursing staff of RACFs involved in waves 

two, three and four of the national expansion of RedUSe. 

Assessments of neuropsychiatric symptoms, QoL, social engagement, and ADLs were 

conducted as close as possible to the RedUSe baseline nursing staff educational program. On 

average, the initial assessments took place 26.9 days (standard deviation= 19.9 days) after the 

RedUSe baseline nursing staff educational session. Follow-up took place approximately four 

months after baseline data collection (Figure 17). Resident outcomes were assessed through 

face-to-face (and, in two cases, phone) interviews with nursing staff using validated 

psychometric measures described below. Additionally, residents were personally interviewed 

with a QoL measure if they could provide informed consent. The QoL questionnaire was also 

sent to the ‘person responsible’ for a resident (e.g., family member, legal guardian) to complete 

about the resident (Figure 17). For the two cases where a phone interview was used, analyses 

were run with and without these residents, but no substantial differences were detected. 

Therefore, these residents were included in the analyses to increase the power of our study. 

Data on the number and severity of falls and behavioural events, number and reason 

for GP consultations, and reason for and length of time of hospitalisations for participating 
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residents were collected by the champion nurse between baseline and four months and the 

information was validated by the thesis author at four months (Figure 17). 

Lastly, occupational disruptiveness related to neuropsychiatric symptoms was 

measured during psychometric testing with the NPI-NH and job satisfaction was measured 

anonymously by PCAs, ENs and RNs at baseline and four months through self-completion of the 

adjusted-Measure of Job Satisfaction (Figure 17).  

Figure 18 illustrates which tools/elements were used for the above clinical evaluations 

and the results sub-chapter where the evaluation is reported. 

A follow-up period of four months was chosen for several reasons. First, a shorter 

follow-up period may have reduced the number of antipsychotic and/or benzodiazepine 

reductions considering that there would be a time delay between the implementation of 

RedUSe and alterations in prescribing. Second, a shorter follow-up period would have increased 

the risk that the collected data could reflect the transient withdrawal adverse effects that are 

sometimes seen with de-prescribing rather than a stabilised clinical outcome. A longer follow-

up was deemed inappropriate given that the high rates of attrition in the RACF environment 

would mean a larger sample size would be required in an environment where it is difficult to 

recruit participants.539  

It should be noted that there was some variability in follow-up time. Generally, 

residents were followed up between three and four months (mean follow-up time=118.2 days, 

95%CI=116.7, 119.8 days). However, two residents were recruited late, well after the first 

training, and were followed up after 78 days. Analyses were run with and without these 

residents, but no substantial differences were detected. Therefore, these residents were 

included in the analyses. 
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Figure 17: Data collection flowchart. *Resident consent sought if able to give informed consent otherwise consent sought from the ‘person responsible’. **Resident only interviewed if able to 
provide informed consent. PCA=Personal Care Assistant, EN=Enrolled Nurse, RN=Registered Nurse, MJS=Measure of Job Satisfaction, NPI-NH=Neuropsychiatric Inventory-Nursing Home version, 
CMAI=Cohen-Mansfield Agitation Inventory, MOSES=Multidimensional Observation Scale for Elderly Subjects-withdrawal subscale, PSMS=Physical Self-Maintenance Scale, AQoL-
4D=Assessment Quality of Life-4D, RACF=Residential aged care facility.



118 | P a g e  
Daniel J. Hoyle 

 

Figure 18: Relationship between the tool or element used for each evaluation and the results sub-chapter they are 
reported. GP=General Practitioner. 

 

5.5 Setting 

5.5.1 Residential aged care facilities 

The study was performed in the RACF setting. The Directors of Nursing from a convenience 

sample of 47 of the 150 RACFs (31%) involved in the national expansion of RedUSe were 

approached to participate in the clinical outcomes study (wave two=5 RACFs, wave three=21 
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RACFs, wave four=21 RACFs). The selection of RACFs was based on logistical and financial 

considerations. Most data collection was performed by a single investigator (thesis author) with 

occasional support from a research assistant. The data collection was performed across several 

states and air travel, car hire and accommodation were necessary in the majority of cases. To 

minimise travel time and, consequently, the cost of data collection, the decision was made to 

select RACFs close to major centres, where possible, and limit the involvement of smaller RACFs 

in isolated areas. Whilst convenience sampling techniques are widely used in research on older 

populations,540 this technique may introduce sampling bias where the study sample is not 

representative of the target population. This is further discussed in Chapter 6.1. 

Thirty-one out of 47 (66%) RACFs consented to participate in this study (wave two=2 

RACFs, wave three=16 RACFs, wave four=13 RACFs). Table 17 describes the location and 

number of RACFs in each wave. Three RACFs (one in wave three and two in wave four) failed to 

recruit any residents. Given the lack of engagement, these RACFs were considered to be 

withdrawn by non-participation. This left a total sample of 28 RACFs. 

Table 17: Location and number of residential aged care facilities consenting to participation. 

Wave State Number of residential aged care facilities 
Two Tasmania 2 
Three New South Wales 3 

South Australia  8 
Queensland 5 

Four South Australia 8 
Victoria 5 

 

5.6 Participants 

5.6.1 Residents 

Permanent residents were eligible to participate in the study if they were prescribed an 

antipsychotic and/or benzodiazepine for regular use (e.g., daily).  
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Residents were excluded from the study by the champion nurse if they had a 

documented diagnosis of a severe psychiatric condition, specifically schizophrenia or bipolar 

disorder, where antipsychotic therapy should generally be maintained long-term under the 

supervision of a psychiatrist. Reduction of antipsychotics and benzodiazepines for residents 

with these conditions was not a target of RedUSe.217 Residents were also excluded if they were 

receiving respite care given that they were unlikely to be present at the conclusion of the study. 

Lastly, residents were excluded if they were deemed to be in the final stages of a palliative 

illness (as determined by the champion nurse), given that regularly charted antipsychotics 

and/or benzodiazepines are often clinically required in these scenarios. 

5.6.2 Nursing staff 

All RACF nursing and care staff (RNs, ENs and PCAs) from consenting RACFs (as described above) 

were eligible to complete an anonymous job satisfaction survey. The nursing and care staff were 

invited to complete the survey by the champion nurses of their respective RACFs. 

5.6.3 Sample size justification 

Estimation of the required sample size was calculated based on comparing changes in the 

primary outcomes (overall change in neuropsychiatric symptoms, measured with the NPI-NH 

total score, and QoL utility score, measured with the Assessment of Quality of Life-4D (AQoL-

4D) tool)525, 541 between residents who had their antipsychotic and/or benzodiazepine dose 

reduced (‘reducers’) versus those that did not (‘non-reducers’). Changes in the antipsychotic 

dose were calculated by converting the total daily antipsychotic dose to a total daily 

chlorpromazine dose equivalent. The total daily benzodiazepine dose was converted to a total 

daily diazepam dose equivalent. Several key references were used to calculate these 

conversions.542-544 

Overall, it was calculated that 28 residents per group (antipsychotic/benzodiazepine 

reducers and non-reducers) were required to detect a clinically important change of 11 in the 
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NPI-NH total score,545 given a mean of 17.4 (standard deviation=14.6),546 with a significance 

level (alpha) of 0.05 and a power (beta) of 0.80. 

Additionally, 44 residents per group (antipsychotic/benzodiazepine reducers and non-

reducers) were required to detect a clinically meaningful change of 0.06 in the AQoL-4D utility 

score,547 given a mean of 0.06 (standard deviation=0.10),548 with a significance level (alpha) of 

0.05 and a power (beta) of 0.80. 

Based on the initial RedUSe trial,49 it was estimated that 30% of residents would have 

their psycholeptic medication(s) reduced or withdrawn during the course of the project.49 

Therefore, 147 residents were needed to have at least 44 reducers. Additionally, an attrition 

rate of approximately 20% was expected. To take attrition into account, a total number of 184 

residents per group taking antipsychotics and benzodiazepines were considered sufficient. 

On average, each RACF in Australia accommodates approximately 75 residents.61 Earlier 

work by Associate Professor Breen found that 21% of residents took antipsychotics and 43% 

took benzodiazepines in a sample of Tasmanian RACFs.11 Under the assumption that RACFs 

recruited into this study would accommodate 75 residents with approximately 15 taking an 

antipsychotic and 32 taking a benzodiazepine, we calculated that at least 13 RACFs would be 

needed for the required sample size, assuming a 100% recruitment rate. 

Considering that a 100% recruitment rate from each RACF is unlikely, we worked on the 

assumption that 40% of eligible residents would consent to the research. Using this recruitment 

rate, 31 RACFs would be required to achieve a sufficient sample size. 

5.6.4 Recruitment 

Directors of Nursing from a convenience sample of 47 RACFs involved in waves two, three and 

four of the national expansion of RedUSe were contacted, provided with a letter of invitation, 

information sheet and consent form for the study and asked to participate by a project 
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pharmacist or the thesis author (Appendix C). Follow-up phone calls to the RACF were made by 

the thesis author to answer any queries. Upon the provision of consent, the champion nurse 

was contacted so that the clinical outcomes research/recruitment methodology could be 

explained. The champion nurses were required to screen all residents and distribute letters of 

invitation, information sheets and consent forms to residents who were eligible to participate 

in the study (Appendix C). The champion nurse was required to perform this role as per ethical 

obligations to maintain the privacy of resident medical records. If the champion nurse believed 

that the resident had insufficient cognitive function to make an informed decision, the letter of 

invitation, information sheet, consent form, and a reply-paid envelope was sent to the ‘person 

responsible’ (usually a family member or enduring guardian) for the resident (Appendix C). 

Additionally, the champion nurses were encouraged to call the ‘person responsible’ for the 

resident to ensure that the letters were received and to answer queries they may have about 

the research.  

All nursing and care staff were eligible to participate in the job satisfaction survey. This 

survey was made available to the nursing and care staff by the champion nurse at each RACF. 

The survey was anonymous, thus written consent was not required as stated in section 2.2.5 

General Requirements for Consent in the National Statement on Ethical Conduct in Human 

Research 2007 (“Consent may be expressed… by some other means (for example, return of 

survey, or conduct implying consent)”).549 In this case, completing the paper-based survey 

implied consent.  

5.6.4.1.1 Recruitment rate 

To accurately assess the resident recruitment rate, the champion nurses were asked to record 

the number of residents who were taking an antipsychotic and/or benzodiazepine regularly. 

From these residents, the champion nurse was asked to record the number of residents that 

did not meet the inclusion criteria due to being classified as ‘palliative’ or ‘respite’ residents, or 
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residents who had a severe psychiatric diagnosis, such as schizophrenia or bipolar disorder. The 

champion nurse was also asked to record the number of residents approached for informed 

consent and the number of letters sent to the ‘person responsible’ for eligible residents.  

Overall, record-keeping by the champion nurse was often incomplete due to high 

workload and competing priorities. Therefore, it was not possible to assess recruitment rate 

using this method. Instead, recruitment rate was estimated by comparing the number of 

antipsychotic and/or benzodiazepine users participating in the study to the total number of 

antipsychotic and/or benzodiazepine users at baseline in participating RACFs using the 

overarching RedUSe data. The results of this analysis are presented in Chapter 6.1. 

5.7 Data collection methods 

5.7.1 Outcome measures 

A question booklet (Appendix D) and data collection workbook (Appendix E) were created to 

facilitate data collection at baseline and four months. Additionally, a register (Appendix F) was 

created for the champion nurse to record information on falls, behavioural episodes, GP 

consultations, and hospitalisations between baseline and four months. Data recorded in the 

register by the champion nurse was validated by the thesis author through an audit of the 

progress notes and GP consultation records at the RACF. 

Collected data were entered into a custom-built Microsoft Access® database (Microsoft 

Corporation, Redmond, WA, USA). Validation rules were added to numerical fields to minimise 

transcription errors when transcribing responses from the paper-based data collection tools to 

the Microsoft Access® database. Data entry was also double-checked for accuracy. 

The thesis author was responsible for data collection, with additional assistance 

provided by two researchers (Donnamay Brown and Sue Edwards).  
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5.7.1.1 Medications 

Medication information was collected from the medication charts at baseline and four months 

and classified according to the ATC classification system.190 The ATC classification system, 

developed by the World Health Organization, groups “active medical substances according to 

the organ or system on which they act and according to their therapeutic, pharmacologic and 

chemical properties.”550 This allowed for the retrieval of medication-related data according to 

the individual drug or medication class (e.g., information on both risperidone or antipsychotics 

as a class could be extracted during analysis). 

Information collected included the generic name of the drug, the prescribed strength, 

instructions, date last reviewed by the prescriber, and if the drug was prescribed for use ‘when 

required’ (also known as ‘PRN’ use). If the drug was intended for when required use, the number 

of times it was administered in the previous month was recorded.  

Daily doses (in milligrams) of antipsychotics and benzodiazepines prescribed for regular 

use were converted to chlorpromazine and diazepam daily dose equivalents, respectively, using 

key references.542-544 It was noted that ‘drops’ were the unit of administration for clonazepam 

2.5 mg/mL oral liquid. According to the Australian Medicines Handbook, the dose was 

calculated as 0.1 mg/drop.192 

At four months, current and previous medication charts were audited for changes in 

prescribing of antipsychotic and benzodiazepine medications. The date and prescribed dose 

were recorded, where possible, for all changes in antipsychotic and benzodiazepine prescribing.  

5.7.1.2 Medical history 

The resident’s medical history (diagnoses) was obtained from the resident’s medical progress 

notes at baseline and four months and classified according to their International Classification 

of Diseases (ICD)-10 classification.76 The ICD-10 classification system, developed by the World 

Health Organization, defines diseases, disorders, injuries and other health-related issues.551 
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Similar to the ATC system, the ICD-10 classification system is organised into standard groupings 

of diseases.551 This allowed for data retrieval based on specific aetiologies (e.g., residents with 

Alzheimer’s dementia) or broader disease classifications (e.g., residents with dementia). 

The resident’s medical history was used to calculate the Charlson Comorbidity Index552 

at baseline and four months. Conditions within the Charlson Comorbidity Index were isolated 

by using ICD-10 codes as suggested by Quan et al.553 The index was then scored using an 

updated weighting system suggested by Quan et al. in 2011.554 The Charlson Comorbidity Index, 

developed by Charlson et al.,552 is a tool used for calculating one-year mortality rates based on 

comorbid conditions. For the purposes of the thesis, the Charlson Comorbidity Index was 

utilised as a measure of ‘illness’ of the residents. 

5.7.1.3 Demographic details 

Demographic details were collected at baseline from information available in the RACF. 

Information collected included each resident’s: 

• birth date; 

• gender; 

• country of birth; 

• use of mobility aids; 

• use of hearing aids; 

• use of sight aids; and, 

• date of admission to the RACF 

5.7.1.4 Neuropsychiatric symptoms 

5.7.1.4.1 Neuropsychiatric Inventory-Nursing Home version  

Neuropsychiatric symptoms were assessed at baseline and four months through interviews with 

nursing staff familiar to the resident using the NPI-NH.555 The NPI-NH is widely used in both 
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research and clinical care settings and has been assessed for validity and reliability (Appendix 

B.1.1).490, 498, 499, 501, 503 It has been specifically developed for professional caregivers in RACFs to 

evaluate overall neuropsychiatric symptoms throughout the previous two weeks in residents 

with and without dementia.525, 556 The NPI-NH assesses 12 domains of neuropsychiatric 

symptoms, including delusions, hallucinations, aggression/agitation, depression, anxiety, 

euphoria/elation, apathy, disinhibition, irritability, aberrant motor behaviour, sleep, and eating 

disturbances. The frequency and severity of the NPI-NH domains, over the previous two weeks, 

were rated on a four-point (1-4) and three-point scale (1-3), respectively.  

The overall scores for each domain were calculated by multiplying the frequency and 

severity scores. The score for each domain ranged from 0 to 12, where higher scores indicated 

more severe and/or frequent symptoms. The total NPI-NH score was calculated by summing 

the 12 domain scores (overall score 0 to 144), with higher scores indicating the presence of 

more severe and/or frequent symptoms.525  

Features of the NPI-NH tool include that it is: 

• caregiver-based, therefore, does not require patient cooperation, and can be used in 

very disturbed or advanced-disease patients; 

• a screening-question strategy that minimises administration time; 

• a tool that assesses both frequency and severity of neuropsychiatric disorders; 

• a tool that assesses caregiver distress associated with individual neuropsychiatric 

abnormalities; 

• a tool that assesses conventional types of psychopathology that are readily recognised 

by clinicians and commonly require treatment; 

• a tool with well-established psychometric properties (ability to measure mental traits, 

abilities and processes); 

• sensitive to drug-induced behavioural changes; 
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• comprehensive; including an instructional module describing administration and 

scoring techniques.557 

5.7.1.4.1.1 Factor structure 

In 2004, Lange et al. investigated the psychometric properties of the NPI-NH among 204 older 

people admitted to a neuropsychiatric hospital in British Columbia.558 Using exploratory 

principal axis analysis, the researchers reported a five-factor structure composed of agitation, 

mood, psychosis, sleep/motor activity, and elevated behaviour (Table 18).558 

Table 18: Factors of the Neuropsychiatric Inventory-Nursing Home version.558 

Factors Domains 
Factor 1- Agitation Agitation 

Irritability/lability 
Factor 2- Mood Depression/dysphoria 

Apathy/indifference 
Anxiety 

Factor 3- Psychosis Delusions 
Hallucinations 

Factor 4- Sleep/motor activity Aberrant motor behaviour 
Night-time behaviour 

Factor 5- Elevated behaviour Euphoria/elation 
Disinhibition 

 

5.7.1.4.1.2 Clinically meaningful change in score 

Several scores have been suggested as the minimally clinically important change in score.  

Initially, Kaufer et al. proposed a clinically meaningful change score on the NPI of ±9 

based on the estimate of change which represented a reduction or improvement of more than 

50% in the average baseline NPI scores of their study participants.559 However, Iverson et al. 

identified that this method did not consider the reliability of the test instrument.560 Therefore, 

Iverson et al. applied a method of estimating the change in the NPI-NH score by calculating the 

degree of measurement error on each subscale on two occasions of testing. This method aimed 

to establish a reliable change in score which is not attributable to measurement error. Within a 

sample of 52 geriatric inpatients in a Canadian psychiatric hospital, Iverson et al. established 
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that a change in the NPI-NH total score by ±22 points is required to reliably detect a clinically 

meaningful change in score.560 Zuidema et al. repeated the methods used by Iverson et al. in a 

cohort of 105 RACF residents with dementia from five Dutch RACFs. They concluded that a 

change of ±11 points is sufficient to detect a reliable (unlikely to be due to measurement error) 

and clinically meaningful change in the NPI-NH total score in this setting.545 

For the purposes of this thesis, a change of ±11 points in the NPI-NH total score was 

considered clinically meaningful. 

5.7.1.4.2 Cohen-Mansfield Agitation Inventory 

Resident agitation was specifically assessed at baseline and four months through interviews 

with nursing staff familiar to the resident using the Cohen-Mansfield Agitation Inventory (CMAI). 

The CMAI has been widely used in geriatric research, and the reliability and validity for this 

measure are well established in RACFs (Appendix B.1.2).545, 561, 562 The CMAI assesses the 

frequency (ranging from never, 1, to several times an hour, 7) of 29 agitated behaviours during 

the previous two weeks.563 The total CMAI score was calculated by summing all 29 behaviours 

(overall score 29 to 203), where higher scores indicated more frequent behaviours.  

 Despite some overlap in symptoms rated by the NPI-NH and CMAI, both were necessary 

to comprehensively assess the neuropsychiatric symptoms. The CMAI can sensitively detect 

small changes in agitation and aggression (symptoms mainly targeted for with antipsychotic 

therapy) but cannot be used to assess other neuropsychiatric symptoms.545 On the other hand, 

the NPI-NH can be used to monitor changes in a wide range of neuropsychiatric symptoms but 

it is less sensitive to change.545 Utilisation of both scales also allowed comparison with a similar 

antipsychotic deprescription project (HALT) performed over the same time period.530 To 

minimise the impact of scale fatigue, the staff were regularly asked if they needed to take a 

break from psychometric testing and the CMAI was consistently rated before the NPI-NH.    
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5.7.1.4.2.1 Factor structure 

A three-factor structure has been proposed for the CMAI.561, 564 The CMAI factors include 

aggressive behaviour (hitting, kicking, pushing, scratching, tearing things, cursing or verbal 

aggression, and grabbing; total score ranges from 7 to 49), physically nonaggressive behaviour 

(pacing, inappropriate robing or disrobing, trying to get to a different place, handling things 

inappropriately, general restlessness and repetitious mannerism; total score ranges from 6 to 

42) and verbally agitated behaviour (complaining, constant requests for attention, negativism, 

repetitious sentences or questions, and screaming; total score ranges from 5 to 35).561, 564 The 

questions related to these factors are described in Table 19.561 

Table 19: Factor structure of the Cohen-Mansfield Agitation Inventory.561 

Factor Question Question number  
Factor 1- 
Aggressive behaviour 

Hitting Q7 
Kicking Q8 
Pushing Q10 
Scratching Q15 
Tearing things Q25 
Cursing or verbal aggression Q4 
Grabbing Q9 
Biting Q14 
Spitting Q3 

Factor 2- 
Physically nonaggressive behaviour 

Pacing Q1 
Inappropriate robing or disrobing Q2 
Trying to get to a different place Q16 
Handling things inappropriately Q22 
General restlessness  Q29 
Repetitious mannerisms Q26 

Factor 3- 
Verbally agitated behaviour 

Complaining Q18 
Constant requests for attention Q5 
Negativism  Q19 
Repetitious sentences or questions Q26 
Screaming Q13 

 

5.7.1.4.2.2 Clinically meaningful change in score 

Zuidema et al. have proposed clinically meaningful changes in the CMAI total and factor scores 

by calculating the reliable change index (a true change in score that is not attributable to 

measurement error between observers or between two observation moments).545 They 

proposed that a change in total score by 8 and change in the factor-based scores of physically 
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aggressive behaviour (CMAI factor 1), physically nonaggressive behaviour (CMAI factor 2) and 

verbally agitated behaviour (CMAI factor 3) by 3, 6 and 4, respectively was sufficient to detect 

a statistically and clinically meaningful change in score.545 For the purposes of this thesis, these 

aforementioned changes in the CMAI total and factor scores were considered clinically 

meaningful. 

5.7.1.5 Quality of life  

Resident health-related QoL was assessed at baseline and four months through interviews with 

nursing staff familiar to the resident using the AQoL-4D psychometric tool.541 AQoL-4D is a 

validated and reliable (Appendix B.1.3) 12-item, multi-attribute utility tool which provides an 

overall utility and dimension scores.541, 565-569 There are four dimensions that can be derived 

from the AQoL-4D including independent living (self-care, household tasks, mobility), social 

relationships (friendships, isolation, family role), physical senses (sleeping, worrying, pain) and 

psychological wellbeing (seeing, hearing, communication). The AQoL-4D was chosen to 

measure QoL because it is capable of providing utility scores, which were necessary for the 

calculation of quality-adjusted life years in a basic cost-utility analysis included in the final report 

for RedUSe.217, 570 

In addition to assessment by the nursing staff, the residents with capacity were 

interviewed with the AQoL-4D tool by researchers at baseline and four months if they had 

provided informed consent to participate in the study. The ‘person responsible’ for the 

residents were also mailed a copy of the AQoL-4D to complete about the resident at baseline 

and four months. The ‘person responsible’ for the resident was given six weeks to complete the 

questionnaire. A reminder letter was sent to non-responders after three weeks. 

The AQoL tool was originally developed for self-completion;571 however, the developers 

of the AQoL-4D understand that questions may have to be answered by a proxy and suggest 
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that this is preferable to excluding cases from a study.571 Hawthorne et al. also recommend a 

stratified analysis be undertaken to investigate the impact of proxy scores on the findings.  

5.7.1.5.1 AQoL-4D scoring 

There are two ways to score the AQoL-4D utility and dimension values. The method of scoring 

depends on whether the AQoL-4D is being used as a multi-attribute ‘psychometric’ instrument, 

used to provide profile scores,571 or as a multi-attribute ‘utility’ instrument, used for economic 

evaluations.572 In this study, QoL was scored as a utility instrument to facilitate use in cost-utility 

analyses (within the overarching RedUSe project) and comparisons with other studies who had 

used utility scores.547, 548, 573-578 The lack of other studies reporting scores using the unweighted 

(psychometric) approach to scoring the AQoL-4D also prevented comparison and limited 

discussion of the results. 

Scoring of QoL as a utility instrument requires different weights to be applied to the 

dimensions of the AQoL-4D. In this study, the weighted AQoL-4D utility and dimension scores 

were calculated in the Statistical Package for Social Sciences (SPSS) version 25 (IBM Corporation, 

Armonk, NY, USA)579 using a syntax created by the developers of the AQoL-4D.572 The AQoL-4D 

utility and dimension scores range from -0.04 (QoL worse than death) to 0 (QoL equivalent to 

death) to 1 (best QoL).541  

5.7.1.5.2 Clinically meaningful change in score  

Hawthorne and Osborne suggested a minimally important difference in the AQoL utility score 

of 0.06547 based on the mean change in utility score from the re-analysis of four longitudinal 

studies.575, 580-582 Given this, a mean change in the utility score of ≥0.06 was considered clinically 

significant within this thesis. 

5.7.1.6 Social engagement 

Social engagement was measured at baseline and four months through interviews with nursing 

staff familiar to the resident using the Multidimensional Observation Scale for Elderly Subjects 
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(MOSES)-withdrawal subscale.583 The MOSES-withdrawal subscale is an eight-item 

questionnaire that has been developed for the proxy assessment of the resident’s engagement 

in the previous week. The MOSES-withdrawal subscale has been shown to be valid and reliable 

in the RACF setting (Appendix B.1.4).523, 525 Each item is rated from 1 (lowest level of social 

withdrawal) to 4 (highest level of social withdrawal). The total score was calculated by summing 

the scores from each item. Scores vary from 8 to 32, where lower scores indicate higher levels 

of social engagement.584  

Two of the questions (questions 4, ‘Friendships with other residents’, and 8, ‘Helping 

other residents’) on this scale contain five options where the fifth option was ‘Does Not Apply’. 

The literature advises that residents with the “Does Not Apply” rating on these items are, in 

reality, generally less socially engaged than those receiving the classification for the most 

impairment.585 Previous research had either excluded residents with the “Does Not Apply 

rating”583 or had changed the rating to that representing the lowest level of engagement (i.e., a 

score of 4).585 It was not considered feasible to exclude residents from our relatively small 

sample; hence, the decision was made to change the rating for people who scored “Does not 

apply” to the rating representing the lowest level of social engagement (i.e., a score of 4).  

5.7.1.6.1 Clinically meaningful change in score 

A clinically meaningful change in score in the MOSES withdrawal subscale has not been reported 

in the literature. Therefore, a clinically meaningful change in the MOSES-withdrawal subscale 

was estimated based on the 0.5 of a standard deviation rule, using baseline scores. Using this 

method, a change in the MOSES-withdrawal subscale of ≥3.1 points was considered clinically 

meaningful. This aligns with the findings from a systematic review on reminiscence therapy for 

dementia, which estimated, using the 0.5 of a standard deviation rule, that a change of ≥3.1 

points was needed for a clinically meaningful change in score.586 
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5.7.1.7 Activities of daily living 

The ability of a resident to perform ADLs was measured through psychometric testing of nursing 

staff at baseline and four months using a validated tool called the Physical Self-Maintenance 

Scale (PSMS).587 The PSMS is a valid and reliable tool to assess the function of older adults 

(Appendix B.1.5).587, 588 The PSMS contains six-items with five options from which to choose. 

However, for this piece of research, we utilised an adjusted-PSMS with seven-items to facilitate 

comparison with another antipsychotic deprescription project (the HALT study),530 which was 

funded under the same grant opportunity. The question regarding toileting was duplicated for 

bowels and bladder to assess the residents’ toileting in more detail (in the original PSMS, a single 

question was used to assess bowels and bladder continence simultaneously). To allow 

comparison with the broader research literature, the toileting questions were collapsed during 

analysis and the score related to the lowest level of function was retained as the overall score 

on the toileting item. 

There are two ways to calculate the PSMS score. The first involves assigning a score of 

1 to responses corresponding to the highest level of functioning with all other responses 

receiving a score of 0. Once all items are summed, a total score ranging from 0 to 6 remains, 

where higher scores represent a greater ability to complete the ADL.587 Alternatively, the 

responses to each item can be assigned a value from 1 to 5, where higher scores represent 

greater dependence.589 All items may then be summed to provide a total score ranging from 6 

to 30, where higher scores represent greater dependency levels. For this thesis, the latter 

scoring method was utilised considering that residents involved in this study are unlikely to be 

able to perform most ADLs independently, thus using the latter scoring method would increase 

the sensitivity to detect minor improvements in ADLs. 

During data collection, the five options for each item were arbitrarily assigned a score 

from 0 to 4, where higher scores represented higher levels of functioning. For analysis, scores 
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were recoded in SPSS version 25 (IBM Corporation, Armonk, NY, USA)579 so that the highest level 

of function was assigned a value of 1 and the lowest level of function was assigned a value of 5, 

as mentioned in the previous paragraph. 

5.7.1.7.1 Clinically meaningful change in score 

A clinically meaningful change in the PSMS scale has not been evaluated in detail.590 However, 

Lawton and Brody suggest that changes in the overall score by one or two points are clinically 

visible to nursing staff.587 Thus, we considered a change of one point in the PSMS scale to be 

clinically meaningful. 

5.7.1.8 Falls 

The champion nurse was requested to indicate the date, name of the resident, and severity of 

falls incurred by residents participating in this research project. To indicate the severity of the 

fall, the champion nurse was required to tick the box that most closely related to the severity 

of the fall (Table 20). 

Table 20: Fall severity assessment. 

Severity Example 
Minor Minor injury that does not require significant medical intervention (e.g., 

small skin tear, minor bruise) 
Moderate Injury requiring GP or outpatient management and not resulting in 

permanent disability 
Severe Severe injury resulting in hospitalisation and requiring substantial 

rehabilitation 
GP=General Practitioner 

The definitions for the different levels of severity were adapted from the definitions for 

‘accident and injury’ from the consequences table in ‘The Economic Value of Home Medicine 

Reviews’ (VALMER) study.591  

5.7.1.9 Behavioural episodes 

The champion nurse was requested to indicate the date, name of the resident, and severity of 

behavioural episodes incurred by residents participating in this research project. To indicate the 
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severity of the behavioural episode, the nurse was required to tick the box that most closely 

related to the severity of the episode (Table 21). 

Table 21: Behavioural episode severity assessment. 

Severity Example 
Minor Managed in-house – No addition treatment needed (e.g., excessive 

wandering, calling out) 
Moderate GP needed, or treatment started (e.g., self-harm or struck staff/other 

residents) 
Severe Specialist visit 

Hospitalisation required 
GP=General Practitioner 

The definitions for the different levels of severity were adapted from the definitions for 

‘psychosis’ from the consequences table in the VALMER study.591  

5.7.1.10 General practitioner consultations 

The champion nurse was requested to indicate the date, name of resident, and reason for a GP 

consultation for residents participating in the clinical outcomes research project. GP 

characteristics were not collected as they were not readily available within the RACF records. 

5.7.1.11 Hospitalisations 

The champion nurse was requested to indicate the date, name of the resident, the reason for a 

hospitalisation admission and length of hospitalisation for residents participating in this 

research project. 

At the four-month data collection time point, progress notes and GP consultation 

records for all participating residents were comprehensively audited by the thesis author to 

ensure the accuracy and completeness of data recorded by the champion nurse (including falls, 

behavioural events, GP consultations, and hospitalisations). Discrepancies were discussed with 

the nurse and records amended where necessary.  

It needs to be acknowledged that whilst the original intention was for the champion 

nurse to collect the required information, issues with record keeping resulted in most data 
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being collected by the author through comprehensive auditing of the resident’s progress notes 

and GP consultation records. In many cases, the champion nurse simply did not have time to 

collect the required information. In other cases, the champion nurse utilised filters within their 

electronic records to identify the number of events. However, utilising filters in this manner 

missed events that were not recorded under the correct code leading to the need for a 

comprehensive review of all progress notes. 

5.7.1.12 Job satisfaction 

The adjusted-Measure of Job Satisfaction (MJS) is a 22-item tool used to measure job 

satisfaction of PCAs, ENs and RNs of RACFs by self-completion of the tool.592 Chou 2002 has 

shown the MJS to be a reliable and valid measure of staff satisfaction within the Australian RACF 

environment.592 

Copies of the MJS survey were mailed to the champion nurse for distribution to nursing 

and care staff (RNs, ENs and PCAs) approximately two weeks prior to the researcher visiting the 

RACF.  

5.7.1.12.1 Factor structure 

A five-factor structure has been proposed for the MJS.592 The factors include personal 

satisfaction, workload, team spirit, training, and professional support (Table 22). 
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Table 22: Factor structure of the adjusted-Measure of Job Satisfaction.592 

Factor Item 
Personal satisfaction Q1. The feeling of worthwhile accomplishment I get from my work 

Q2. The extent to which I can use my skills 
Q3. The extent to which my job is varied and interesting 
Q4. The amount of personal growth and development I get from work 
Q5. The amount of independent thought and action I can exercise in 
my work. 

Workload Q6. The time available for resident care 
Q7. My workload 
Q8. Overall staffing levels 
Q9. The amount of time spent on administration 
Q10. The degree to which I am fairly paid for what I contribute to this 
organisation 

Team spirit Q11. The people I talk to and work with 
Q12. The contact I have with colleagues 
Q13. The value placed on my work by colleagues 

Training Q14. The opportunity to attend courses 
Q15. Time off to attend courses 
Q16. Being funded for courses 
Q17. The extent to which I have adequate training for what I do 

Professional support Q18. The amount of support and guidance I receive 
Q19. The opportunities I have to discuss my concerns 
Q20. The support available to me in my job 
Q21. The overall quality of the supervision I receive in my work 
Q22. The degree of respect and fair treatment I receive from my boss 

 

5.7.1.12.2 Scoring 

Each item was rated between 1 and 5, where higher scores indicated greater job satisfaction.592 

To calculate factor scores, item scores within each factor were averaged.592 This provided a 

factor score between 1 and 5, where higher scores indicated greater job satisfaction. 

Additionally, a total adjusted-MJS score was calculated by summing the scores for all 

22-items. This provided a score between 22 and 110, where higher scores indicated greater job 

satisfaction.  

5.7.1.12.3 Meaningful change in score 

A meaningful change in score in the adjusted-Measure of Job Satisfaction has not been reported 

in the literature. Therefore, a meaningful change in the adjusted-Measure of Job Satisfaction 

was estimated based on the 0.5 of a standard deviation rule, using baseline scores. A meaningful 

minimum change in factor and total scores are reported in Table 23. 
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Table 23: Meaningful minimum change in factor and total scores for the adjusted-Measure of Job Satisfaction, 
utilising the 0.5 of a standard deviation rule. 

Factor/total score Meaningful minimum change in score 
Personal satisfaction 0.3 
Workload 0.4 
Team spirit 0.3 
Training 0.4 
Professional support 0.4 
Total 6.1 

 

5.7.1.13 Occupational disruptiveness of neuropsychiatric symptoms 

Occupational disruptiveness was assessed as a component of the NPI-NH.525 For each of the 12 

NPI-NH domains, the proxy-assessor (nurse or PCA) reported the amount of disruption each 

symptom had on the nurse/PCA using a Likert scale ranging from 0 (not at all) to 5 (very severely 

or extremely).525 

5.7.1.13.1 Scoring 

A total score was calculated by summing the NPI-NH occupational disruptiveness score for each 

of the 12 NPI-NH domains. This gave a total score between 0 and 60 where higher scores 

indicated more severe occupational disruptiveness. 

Considering the evidence that different neuropsychiatric symptoms have variable 

effects on the distress of staff,593 the NPI-NH occupational disruptiveness score for individual 

domains were also included in the analyses.  

5.8 Data validation 

Each record was checked for changes in psycholeptic medications including changes in the dose 

and the addition and cessation of regular (e.g., daily) and ‘when required’ psycholeptic 

medication between baseline and four months. The original data collection forms were 

rechecked, and data entry errors amended after clarification with the champion nurse when 

changes in antipsychotic and benzodiazepine use between the baseline and four-month 
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collection points were not consistent with the record of dose/medication changes between 

these time points. 

The record of medical diagnoses was also checked, confirmed and retrospectively 

amended to improve consistency in the coding of diagnoses between baseline and four months.  

5.9 Data storage 

The data were stored in a password-protected, custom-built database in Microsoft Access 2016 

(Microsoft Corporation, Redmond, WA, USA).  

5.10 Statistical methodology 

5.10.1 General analyses 

The statistical methods used in this thesis were developed with the assistance of two 

experienced statisticians. A significant proportion of time was invested in developing models of 

analysis to minimise potential confounding inherent in our observational research.  

Statistical analyses were performed using two statistical programs; SPSS version 25 

(IBM Corporation, Armonk, NY, USA)579 for Windows and R statistical package version 3.4.3 (R 

Foundation for Statistical Computing, Vienna).594 

Analyses can be broken down into three main sections: representativeness of the 

convenience sample; identification of potentially confounding factors; and, clinical outcomes. 

These are discussed in more detail below. 

5.10.1.1 Representativeness of the convenience sample 

Residents involved in the clinical outcomes study described in this thesis were recruited from a 

convenience sample of RACFs taking part in RedUSe. To explore the representativeness of the 

convenience sample of RACFs, we investigated similarities and differences between RACFs 

recruited into the clinical outcomes study and the RACFs involved in the overall RedUSe project 
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(see Chapter 6.1). Basic chi-squared (χ2) tests were used to compare categorical information 

and independent t-tests were used to compare numerical data between RACFs participating in 

the clinical outcomes study and the remaining RACFs involved in RedUSe. Similarly, χ2 tests were 

used to compare categorical information between RACFs participating in the clinical outcomes 

study and RACF-level data from the Australian Institute of Health and Welfare (AIHW). 

Considering RedUSe did not collect demographic details from all residents, we also 

compared the residents recruited into the clinical outcomes study to resident-level data from 

the AIHW.595 Chi-squared tests were used to compare resident-level data from the clinical 

outcomes study to 2015 aged care data from the AIHW.595  

5.10.1.2 Identification of confounding variables 

Considering that this was an observational study, resident characteristics that may have 

influenced prescribing could also be related to the clinical outcomes seen with antipsychotic 

and/or benzodiazepine dose reduction. Therefore, it was important to identify these 

characteristics and control for their effect statistically, where appropriate, within analyses 

investigating the clinical outcomes associated with dose changes. The methods for the 

identification of potentially confounding variables are detailed in-depth in Chapter 6.2. 

Linear mixed effects models were used to identify the potentially confounding variables. 

Initially, a list of baseline resident characteristics that may contribute to antipsychotic and/or 

benzodiazepine prescribing were selected from the literature as fixed effects.156, 393, 400, 488, 489 

Pair plots and domain-specific knowledge was used to assess multicollinearity (when two or 

more independent variables within a regression model are correlated) between variables. 

Variables violating this assumption were removed from the analysis. To account for clustering, 

the resident and RACF identification number were included in the model as random effects. 

Backwards stepwise selection with α=0.10 provided evidence for retaining variables or not.  
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Potentially confounding variables identified in the linear mixed effects models were 

included in multiple linear regression models, where appropriate, when investigating 

associations between the percentage change in antipsychotic and benzodiazepine doses and 

change in psychometric outcomes. The potentially confounding variables utilised in the 

antipsychotic models, where appropriate, included the CMAI factor 2 (physically nonaggressive 

behaviour) and CMAI factor 3 (verbally agitated behaviour) baseline scores.  The potentially 

confounding variables utilised in the benzodiazepine models, where appropriate, included the 

CMAI factor 2 (physically nonaggressive behaviour) baseline score and whether or not the 

resident had a documented diagnosis of dementia. 

5.10.1.3 Psychometric outcomes 

Associations between antipsychotic and/or benzodiazepine dose change and change in 

neuropsychiatric symptoms (measured with the NPI-NH and CMAI), QoL (measured with the 

AQoL-4D), social engagement (measured with the MOSES-withdrawal subscale), and ADLs 

(measured with the PSMS) were investigated using a structured approach.  

First, residents who passed away, revoked consent, or relocated to another facility or 

the community were removed from the analyses.  

Second, the analyses were split into residents who were taking antipsychotics at 

baseline (a chlorpromazine daily dose equivalent of >0 mg at baseline) and those who were 

taking benzodiazepines at baseline (a diazepam daily dose equivalent of >0 mg at baseline). 

Residents taking both an antipsychotic and benzodiazepine at baseline were included in both 

sets of analyses. 

Third, change in the outcome variable between baseline and four months was assessed 

in these drug groups using paired t-tests.  
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Fourth, multiple linear regression models controlling for potential confounders, where 

appropriate, were created to investigate associations between change in the outcome variable 

(psychometric outcomes at four months were subtracted from the baseline scores) and per cent 

change in the chlorpromazine (for antipsychotic users) or diazepam daily dose equivalents (for 

benzodiazepine users) between baseline and four months.  

The assumption of a normal distribution of the residuals for the model was investigated 

using quantile-quantile plots (Q-Q plots). A Q-Q plot is a scatterplot that plots quantiles of the 

data versus quantiles of a distribution to determine how the data is distributed. In the case of 

minor violations to this assumption, confidence intervals were bootstrapped. Bootstrapping 

uses the variability within a sample to estimate the sampling distribution.596 The assumption of 

linearity was also investigated by inspecting plots of the measures and antipsychotic and 

benzodiazepine doses at baseline and four months for non-linear distribution of the data.  

Lastly, the data were restricted to residents who had completely ceased their 

antipsychotic or benzodiazepine. Paired t-tests were then used to investigate changes in 

psychometric measures between baseline and four months in these residents. 

A p-value of 0.05 was set as the cut-off for statistical significance for all analyses. 

5.10.1.4 Falls, general practitioner consultations, hospitalisations, behavioural events 

Data on the number of falls, behavioural events, GP consultations, and hospitalisations 

collected over the four-month study period were converted to a standard unit of ‘events per 30 

days’, considering slight differences in follow-up time. 

As per Chapter 5.10.1.3, the analyses were split into those taking a regular antipsychotic 

and those taking a regular benzodiazepine at baseline. Correlations between change (%) in the 

chlorpromazine daily dose equivalent (for residents initially using antipsychotics) or diazepam 

daily dose equivalent (for residents initially using benzodiazepines) and the rate of events per 
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30 days was investigated using Spearman’s correlation tests (rs) and interpreted according to 

Swinscow.597 

5.10.1.5 Influence of residents who had their dose increased 

We investigated the effects of increased antipsychotic and/or benzodiazepine doses on the 

outcomes described in Chapter 5.10.1.3 and 5.10.1.4 by re-running the analyses after removing 

the small number of residents who had their dose increased. The results of these analyses were 

virtually unchanged by the removal of these residents, suggesting that the small number of 

residents who had their dose increased had little influence on the results. 

5.10.1.6 Staff-related outcomes 

5.10.1.6.1 Job satisfaction 

Information on job satisfaction was collected anonymously from RACF staff at baseline and four 

months using the adjusted-MJS. The adjusted-MJS is scored across five factors (personal 

satisfaction, workload, team spirit, training and professional support) by averaging the item 

scores within each factor.592 Furthermore a total score is calculated by summing the score 

attained for all 22-items. 

Considering that survey data could not be matched between baseline and four months 

(i.e., potentially different people could have completed the surveys at each time point), 

independent t-tests were used to compare the factor and total adjusted-MJS scores at baseline 

and four months.  

5.10.1.6.2 Occupational disruptiveness score 

As discussed previously, ‘occupational disruptiveness’ was measured using the NPI-NH. 

Associations between per cent change in the antipsychotic or benzodiazepine dose and change 

in the NPI-NH occupational disruptiveness scores were investigated using multiple linear 

regression models while controlling for potentially confounding variables, where appropriate.  
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5.11 Cost analysis 

A basic costing analysis was undertaken to gain an estimate of the cost-benefit of antipsychotic 

and benzodiazepine dose reduction. A comprehensive economic (cost-effectiveness) analysis 

could not be carried out due to the absence of a control group. However, by using the total cost 

of PBS subsidised medications, GP consultations on Medicare, and hospitalisation costs, we 

were able to calculate an estimate of the costs associated with antipsychotic and 

benzodiazepine dose reduction. The methodology utilised is described further in Chapter 6.9. 

5.12 Feasibility of clinical evaluation 

Consideration was given to the selection of clinical outcome measures that could feasibly be 

assessed within the RACF setting. We expected many residents to have underlying cognitive 

deficits. Thus, outcome measures that had been validated for proxy assessment by nursing staff 

were utilised where possible. Only QoL was assessed in the person responsible for the resident, 

the resident themselves (if cognitive capacity was deemed sufficient to provide informed 

consent), as well as the nursing staff.  

The feasibility of measuring the clinical outcomes within this thesis using the 

aforementioned tools (Chapter 5.7.1) was assessed on the basis of completeness of data 

collection (i.e., number of residents who had an assessment performed relative to the total 

number of residents). These results are reported in Chapter 6.3 through 6.7, and Appendix K.2 

and Appendix K.3. 

5.13 Ethics and study registration 

The study protocol was approved by the Tasmanian Health and Medical Human Research Ethics 

Committee (approval number: H0013999) on the 26th of May 2014 (Appendix I).  

The study was also registered as an observational study with the Australian and New 

Zealand Clinical Trials Registry (ACTRN12617001262392). 
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Chapter 6 Results and discussion 

6.1 Representativeness of residential aged care facilities within the clinical 

outcomes study 

6.1.1 Introduction 

RACFs participating in the clinical outcomes research described in this thesis were recruited 

from the RedUSe project via convenience sampling. Convenience sampling is a non-probability 

sampling method that is widely used in clinical research.598 This method involves the enrolment 

of participants according to their availability and accessibility.598 In our study, convenience 

sampling was used to overcome budgetary constraints (described in Chapter 5.5.1). 

Whilst convenience sampling techniques are widely used in research on older 

populations,540 this technique may introduce sampling bias where the study sample is not 

representative of the target population. Therefore, it was necessary to investigate the 

representativeness of the residents participating in the clinical outcomes study.  

Differences in the design of the clinical outcomes study and RedUSe meant that it was 

not possible to make in-depth comparisons based on resident characteristics. For example, 

residents were excluded from the clinical outcomes study if they had a documented diagnosis 

of a severe psychiatric condition whereas these residents were included in RedUSe. Second, the 

data collection period for resident-level data in the clinical outcomes study was four months 

compared to six months in RedUSe. Lastly, RedUSe was conducted at the RACF level and did not 

collect detailed resident information, such as demographics and medical conditions, for all 

residents. 

We were, however, able to investigate similarities and differences between the 28 

RACFs participating in the clinical outcomes and the 150 RACFs involved in RedUSe. Additionally, 

we were able to compare RACFs participating in the clinical outcomes study with national data 
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from the AIHW, and residents participating in the clinical outcomes study with the ‘average’ 

Australian resident based on data from the AIHW.595 Thus, as illustrated in Figure 19, this section 

of the thesis is dedicated to determining the representativeness of the sample in the clinical 

outcomes study by comparing RACFs involved in the clinical outcomes study with RACFs 

involved in the overall RedUSe project and AIHW data, and residents involved in the clinical 

outcomes study with the ‘average’ Australian RACF resident.  

 

Figure 19: Flow of the analysis for the clinical outcomes study. This sub-chapter is dedicated to investigating the 
representativeness of the participants involved in the clinical outcomes study. GP=General Practitioner. 

6.1.2 Method 

6.1.2.1 Data extraction 

RACF-level data from RedUSe (including RACF-level data on those RACFs involved in the clinical 

outcomes study) were extracted from the online database used in the national expansion of 

RedUSe.217 This custom-built database housed information extracted from the pharmacy 

medication packing programs during the project. From this database, the author extracted the 

following information: 

• the location (state) of the RACF; 
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• the rurality of the RACF;  

• the number of residents per RACF; 

• the proportion of residents using antipsychotics and/or benzodiazepines regularly at 

baseline; 

• the chlorpromazine and diazepam daily dose equivalent at baseline; and, 

• the change in chlorpromazine and diazepam daily dose equivalent between baseline 

and six months. 

Where possible, the data extracted from the RACFs involved in the clinical outcomes 

study were compared to aged care demographic data from the AIHW collected in 2015.595 

Resident-level data from the clinical outcomes study were extracted from a custom-

built Microsoft Access database used to store the data. Extracted data were collected from 

information in the RACF records. This included: 

• the age of residents;  

• the gender; 

• documented diagnoses of dementia at baseline of the study; 

• time in care; 

• number of medications (regular and when required); 

• Charlson Comorbidity Index score; 

• the baseline chlorpromazine and diazepam daily dose equivalents; and, 

• the change in chlorpromazine and diazepam daily dose equivalents. 

Where possible, the data were compared to aged care demographic data from the 

AIHW collected in 2015.595 
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6.1.2.2 Statistical analyses 

Statistical analyses were split in three. The first compared RACF-level data between RACFs 

recruited into the clinical outcomes study and RedUSe. The second compared RACF-level data 

between RACFs recruited into the clinical outcomes study and data from the AIHW.595 The third 

compared resident-level data between residents involved in the clinical outcomes research and 

data from the AIHW.595 

6.1.2.2.1 Residential aged care facility-level data 

Chi-squared tests were used to compare categorical information between RACFs participating 

in the clinical outcomes study versus all RACFs involved in RedUSe. Specifically, these analyses 

compared the proportions of residents taking antipsychotics and/or benzodiazepines regularly 

at baseline, and the location (state) and rurality of the RACFs. 

 Chi-squared tests were also used to compare categorical information between RACFs 

participating in the clinical outcomes study versus demographic data from the AIHW.595 

Specifically, these analyses compared the rurality, location and size of the RACFs. 

Independent t-tests were used to compare the mean number of residents per RACF, 

the mean baseline chlorpromazine daily dose equivalent, the mean baseline diazepam daily 

dose equivalent, and the change in chlorpromazine and diazepam daily dose equivalents over 

six months in RACFs involved in the clinical outcomes study against all RACFs involved in RedUSe. 

6.1.2.2.2 Resident-level data 

Chi-squared tests were used to compare resident-level data from the clinical outcomes study 

to the 2015 aged care data from the AIHW.595 Specifically, these analyses compared the 

distribution of resident ages, gender, and proportion of residents with a documented diagnosis 

of dementia. 
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Paired t-tests were used to investigate changes in the chlorpromazine (for residents 

initially taking antipsychotics who were present in the clinical outcomes study at baseline and 

four months) and diazepam daily dose equivalents (for residents initially taking benzodiazepines 

who were present in the clinical outcomes study at baseline and four months) between baseline 

and four months. 

6.1.3 Results 

6.1.3.1 Comparison of residential aged care facility-level data in facilities involved in the 

clinical outcomes study versus all facilities involved in RedUSe 

Overall, 28 RACFs took part in the clinical outcomes study from the 150 RACFs involved in 

RedUSe. Comparisons between the RACFs participating in the clinical outcomes study and all 

RACFs in RedUSe are presented in Table 24. 

The number of residents taking an antipsychotic and/or benzodiazepine who resided in 

RACFs participating in the clinical outcomes study (n=921) accounted for approximately 20% of 

antipsychotic and/or benzodiazepine users in RedUSe at baseline (n=4551). 

Whilst the rurality of the RACFs were similar, a statistically significant difference in the 

proportion of RACFs in each state was noted. This is explained by the recruitment of a large 

proportion of South Australian RACFs into the clinical outcomes study (46.4%) compared to 

RedUSe (21.3%). There was also a lower proportion of RACFs from New South Wales involved 

in the clinical outcomes study (10.7%) compared to RedUSe (19.3%) and no RACFs in the clinical 

outcomes study were from Western Australia or the Australian Capital Territory. 

There were no statistically significant differences in the mean number of residents per 

RACF or proportion of antipsychotic users in RACFs involved in the clinical outcomes study and 

RedUSe. However, the proportion of residents using benzodiazepines regularly at baseline was 

slightly greater in RACFs involved in the clinical outcomes study (23.8% versus 22%, p=0.017).  
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No significant differences in the baseline mean chlorpromazine or diazepam daily dose 

equivalents or changes in the chlorpromazine and diazepam daily dose equivalents between 

baseline and six months were identified in RACFs involved in the clinical outcomes study 

compared to the overall RedUSe project.  
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Table 24: Comparison between the residential aged care facilities (RACFs) involved in the clinical outcomes study and RACFs involved in the Reducing Use of Sedatives (RedUSe) project. 

Outcome RACFs involved in the clinical 
outcomes study (n=28) 

RACFs involved in RedUSe (n=150) p-value  

Rurality; percentage of RACFs (number of RACFs)  
Major city 
Inner regional 
Outer regional 

 

 
78.6 (n=22) 
21.4 (n=6) 
0 (n=0) 

 
70.7 (n=106) 
24.0 (n=36) 
5.3 (n=8) 

0.327 

State/territory; percentage of RACFs (number of RACFs) 
Australian Capital Territory 
New South Wales 
South Australia 
Tasmania 
Victoria 
Queensland 
Western Australia 

 

 
0.0 (n=0)  
10.7 (n=3) 
46.4 (n=13) 
7.1 (n=2) 
17.9 (n=5) 
17.9 (n=5) 
0.0 (n=0) 

 
4.0 (n=6) 
19.3 (n=29) 
21.3 (n=32) 
6.7 (n=10) 
22.0 (n=33) 
23.3 (n=35) 
3.3 (n=5) 

0.022* 

Mean number of residents at baseline per RACF (95%CI; 
total number of residents) 
 

86.4 (95%CI=72.9, 99.9; n=2,419) 81.1 (95%CI=75.9, 86.2; n=12,160) 0.328 

Percentage of residents taking an antipsychotic 
regularly at baseline (number of residents) 
 

21.7 (n=526) 21.9 (n=2,663) 0.837 

Percentage of residents taking a benzodiazepine 
regularly at baseline (number of residents) 
 

23.8 (n=575) 22.0 (n=2,672) 0.017* 

Percentage of residents taking an antipsychotic and/or 
benzodiazepine regularly at baseline (number of 
residents) 
 

38.1 (n=921) 37.4 (n=4,551) 0.462 

Mean chlorpromazine daily dose equivalent per 
resident taking an antipsychotic at baseline (95%CI); mg 
  

101.91 (95%CI=88.01, 115.81) 99.20 (95%CI=93.14, 105.25) 0.663 
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Outcome RACFs involved in the clinical 
outcomes study (n=28) 

RACFs involved in RedUSe (n=150) p-value  

Mean diazepam daily dose equivalent per resident 
taking a benzodiazepine at baseline (95%CI); mg 
 

5.85 (95%CI=5.18, 6.52) 6.08 (95%CI=5.82, 6.35) 0.373 

Mean change in chlorpromazine daily dose equivalent 
per resident taking an antipsychotic at baseline (95%CI); 
mg† 
 

-18.68 (95%CI=-25.53, -11.83) -16.13 (95%CI=-18.61, -13.65) 0.313 

Mean change in diazepam daily dose equivalent per 
resident taking a benzodiazepine at baseline (95%CI); 
mg† 

-1.42 (95%CI=-1.76, -1.08) -1.68 (95%CI=-1.85, -1.51) 0.119 

*p<0.05 
†For residents present at baseline and six months. 
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6.1.3.2 Comparison of residential aged care facility-level data in facilities involved in the 

clinical outcomes study versus information from the Australian Institute of Health and 

Welfare 

RACFs involved in the clinical outcomes study (n=28) were compared to data from the Australian 

Institute of Health and Welfare (n=2,681).595 Whilst the rurality and size of RACFs were similar, 

a statistically significant difference in the proportion of RACFs in each state and territory was 

noted (Table 25).  

 Again, the difference in RACF location can be mainly attributed to the large proportion 

of South Australian RACFs involved in the clinical outcomes study (46.4%) compared to the 

proportion of South Australian RACFs reported by the AIHW (9.5%). There was also a lower 

proportion of RACFs from New South Wales involved in the clinical outcomes study (10.7% 

versus 32.6%). 
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Table 25: Comparison between the residential aged care facilities (RACFs) involved in the clinical outcomes study and RACFs data from the Australian Institute of Health and Welfare.595 

Outcome RACFs involved in the clinical outcomes 
study (n=28) 

RACF data from the Australian Institute of 
Health and Welfare (n=2,681) 

p-value 

Rurality; percentage of RACFs (number of RACFs)  
Major city 
Inner regional 
Outer regional 
Remote 
Very remote 

 

 
 
78.6 (n=22) 
21.4 (n=6) 
0.0 (n=0) 
0.0 (n=0) 
0.0 (n=0) 

 
 
60.7 (n=1,628) 
24.9 (n=667) 
12.5 (n=334) 
1.3 (n=36) 
0.6 (n=16) 

0.230 

State/territory; percentage of RACFs (number of 
RACFs) 

Australian Capital Territory 
New South Wales 
Northern Territory 
South Australia 
Tasmania 
Victoria 
Queensland 
Western Australia 

 

 
 
0.0 (n=0)  
10.7 (n=3) 
0.0 (n=0) 
46.4 (n=13) 
7.1 (n=2) 
17.9 (n=5) 
17.9 (n=5) 
0.0 (n=0) 

 
 
0.9 (n=25) 
32.6 (n=875) 
0.4 (n=12) 
9.5 (n=255) 
2.9 (n=78) 
28.1 (n=754) 
16.6 (n=444) 
8.9 (n=238) 

<0.001 

Size of RACF; percentage of RACFs (number of 
RACFs) 

1-20 beds 
21-40 beds 
41-60 beds 
61-80 beds 
81-100 beds 
More than 100 beds 

 
 
0.0 (n=0) 
14.3 (n=4) 
10.7 (n=3) 
14.3 (n=4) 
28.6 (n=8) 
32.1 (n=9) 

 
 
5.4 (n=145) 
18.0 (n=482) 
24.4 (n=655) 
17.5 (n=470) 
13.5 (n=361) 
21.2 (n=568) 

0.069 
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6.1.3.3 Comparison of resident-level data for residents involved in the clinical outcomes 

study versus information from the Australian Institute of Health and Welfare 

Two-hundred and six residents consented to take part in the clinical outcomes study out of 921 

residents taking daily doses of antipsychotic and/or benzodiazepines at baseline in recruited 

RACFs (response rate of 22%). This includes 99 antipsychotic users (19%) who agreed to 

participate in the study out of 525 residents taking antipsychotics regularly at baseline, and 134 

benzodiazepine users (23%) who agreed to participate in the study out of 573 residents taking 

benzodiazepines regularly at baseline.  

It should be noted, however, that some of the residents involved in RedUSe would have 

had a severe psychiatric illness (e.g., schizophrenia, bipolar disorder) or would have been 

receiving end-stage palliative care and would not have been included in the clinical outcomes 

study. It was not possible to identify and remove these residents from the RedUSe dataset, 

therefore, the true recruitment rate is likely to be higher. Fifty-six residents self-consented and 

150 residents consented through the ‘person responsible’ for them (e.g., family, appointed 

guardian).  

Residents participating in the clinical outcomes study were compared to data on 

permanent residents of Australian RACFs collected on the 30th of June 2015 by the AIHW (Table 

26).595 No statistically significant differences in resident characteristics were identified. 

However, our sample was slightly older (84% were ≥80 years) than that reported by the AIHW 

(76.7% were ≥80 years) and slightly more residents had a documented diagnosis of dementia 

(54.4% versus 51.9%).  

It was not possible to compare the mean time in care, median number of medication 

(regular and when required), mean Charlson Comorbidity Index score, baseline chlorpromazine 

and diazepam daily dose equivalent, or changes in the chlorpromazine and diazepam daily dose 

equivalents to data from the AIHW. 
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Table 26: Demographic details for residents at baseline of the clinical outcomes study and permanent resident information from the Australian Institute of Health and Welfare, where available.595 

Variable Residents participating in the 
clinical outcomes study (n=206) 

Resident data from the Australian 
Institute of Health and Welfare 
(n=172,045) 

p-value 

% Age group*  
<50 years 
50-59 years 
60-69 years 
70-79 years 
80-89 years 
90-99 years 
≥100 years 
 

 
0.5% (n=1) 
0.5% (n=1) 
2.4% (n=5) 
12.6% (n=26) 
52.4% (n=108) 
30.6% (n=63) 
1.0% (n=2) 

 
0.3% (n=555) 
1.4% (n=2,353) 
5.6% (n=9,623) 
16.1% (n=27,733) 
44.5% (n=76,497) 
30.8% (n=52,939) 
1.4% (n=2,344) 

0.135 

% Female 
 

70.9% (n=146) 68.4% (n=117,633) 0.441 

% documented diagnosis of dementia  
 

54.4% (n=112) 51.9% (n=88,572)† 0.480 

Mean time in care (95%CI); months  35.43 (95%CI=31.16, 39.70) 
 

-  

Median number of regular medications at baseline per resident (range) 
 

10 (2-22) -  

Median number of ‘when required’ medications at baseline per resident (range) 
 

4 (0-13) -  

Median Charlson Comorbidity Index score (range) 
 

2 (0-7) -  

Mean baseline chlorpromazine daily dose equivalent for antipsychotic users 
(95%CI); mg 
 

47.66 (95%CI=35.23, 60.09) -  

Mean baseline diazepam daily dose equivalent for benzodiazepine users 
(95%CI); mg 
 

5.30 (95%CI=4.57, 6.03) -  

Mean change in chlorpromazine daily dose equivalent for antipsychotic users 
between baseline and four months (95%CI); mgꬹ 

-6.88 (-11.59, -2.17) -  
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Variable Residents participating in the 
clinical outcomes study (n=206) 

Resident data from the Australian 
Institute of Health and Welfare 
(n=172,045) 

p-value 

Mean change in diazepam daily dose equivalent between baseline and four 
months (95%CI); mg‡ 

-0.84 (-1.36, -0.32) -  

*age unknown for one resident in the Australian Institute of Health and Welfare data.  
†Out of 170,628 residents who had an Aged Care Funding Instrument assessment as of 30 June 2015. 
ꬹFor 83 antipsychotic users present at baseline and four months. 
‡For 118 benzodiazepine users present at baseline and four months.
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Follow-up data were available for 179 residents. The flow of participants through the 

study is presented in Figure 20. Of the total sample (n=179 residents), 83 (46%) were taking an 

antipsychotic and 118 (66%) were taking a benzodiazepine, with 22 (12%) taking agents from 

both classes, concurrently.  

 

Figure 20: Diagram showing the flow of participants through the study. RACF=Residential Aged Care Facility. 

For residents initially taking antipsychotics who were present at baseline and four 

months in the clinical outcomes research (n=83), the mean chlorpromazine daily dose 

equivalent decreased from 42.1 mg/resident/day (95%CI=33.7, 50.6) at baseline to 

35.3 mg/resident/day (95%CI=25.8, 44.7) by four months, representing a 16.2% decrease in the 

mean dose (t(82)=2.905, p=0.005) (Figure 21). 

For residents initially taking benzodiazepines who were present at baseline and four 

months in the clinical outcomes research (n=118), the mean diazepam equivalent dose declined 

from 5.1 mg/resident/day (95%CI: 4.3, 5.9) at baseline to 4.3 mg/resident/day (95%CI: 3.4, 5.2) 

by four months; a 15.7% decrease in the mean dose (t(117)=3.20, p=0.002) (Figure 21). As 

shown in Table 27, most antipsychotic and benzodiazepine dose changes were cessations. 
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However, it should be acknowledged that most residents remained on the same dose of 

antipsychotic (59%) or benzodiazepine medication (59%) between baseline and four months. 

 

Figure 21: Beeswarm plots of the (A) chlorpromazine and (B) diazepam daily dose equivalents (mg) at baseline and 
four months. The blue dot represents mean and error bars indicate the 95% confidence intervals. 

 

Table 27: Variation in the use of antipsychotics and benzodiazepines within a sample of residents involved in the 
clinical outcomes research between baseline and four months. 

Dose change Antipsychotic agents Benzodiazepine agents 
Baseline to four months N (%) Baseline to four months N (%) 

Drug ceased 18 (22) 25 (21) 
Dose increased 4 (5) 7 (6) 
Dose decreased 12 (14) 17 (14) 
Same dose 49 (59) 69 (59) 
Total 83 (100) 118 (100) 

 

6.1.4 Discussion 

Our comparison of RACFs involved in the clinical outcomes study and RedUSe demonstrated 

similarities between the RACFs in terms of rurality, the number of residents per RACF, the 

proportion of residents taking antipsychotics, baseline chlorpromazine and diazepam daily dose 

equivalents and changes in chlorpromazine and diazepam daily dose equivalents between 

baseline and six months. However, statistically significant differences in the location (by state) 
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and a greater proportion of residents taking a benzodiazepine at baseline were identified. No 

statistically significant differences in resident-level data were found between the residents 

participating in the clinical outcomes study and 2015 data from the AIHW.  

The higher proportion of baseline benzodiazepine users among RACFs involved in the 

clinical outcomes study (23.8% versus 22.0%) may be attributed to the location of RACFs. A large 

proportion of RACFs recruited into the clinical outcomes study were from South Australia 

(46.4%). Baseline prevalence rates from RedUSe identified significantly greater benzodiazepine 

use among South Australian RACFs compared to other states and territories.10 Whilst it is not 

completely clear why South Australian RACFs tended to use benzodiazepines more, lower rates 

of antipsychotic use suggests possible substitution of antipsychotics with benzodiazepines.10 

Supporting this theory, local guidelines recommend benzodiazepines as an alternative to 

antipsychotics for neuropsychiatric symptoms associated with dementia.484  

Overall, 22% of all residents taking an antipsychotic and/or benzodiazepine at baseline 

were recruited from the 28 RACFs involved in the clinical outcomes study. It should be 

acknowledged that this recruitment rate is an underestimation considering that some of the 

residents taking antipsychotics and/or benzodiazepines from the RACFs may not have met the 

inclusion criteria for the clinical outcomes study, due to having a diagnosis of a severe 

psychiatric condition (e.g., bipolar disorder, schizophrenia) or receiving end-stage palliative care. 

Furthermore, given the ethical requirement for arms-length recruitment, it was not always clear 

whether the champion nurse at each RACF had attempted to gain consent for all eligible 

residents.  

Low uptake has been reported in many studies based in aged care.599, 600 Recently, the 

MEDREV study reported a recruitment rate of only 31.5% (31 of 108 eligible residents).601 Whilst 

this recruitment rate was slightly higher than reported in this thesis, research assistants were 

utilised to assist with recruitment in MEDREV.496 This was not feasible in our study considering 
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the vast distances between RACFs and the ethical requirement for arm-length recruitment. The 

participants also differed to our study, with MEDREV recruiting residents with dementia taking 

a wide range of psychotropic medications (e.g., antidepressants, anti-dementia drugs, 

antipsychotics, benzodiazepines).601 

A major issue with recruitment in the aged care setting is that participants often lack 

the capacity to provide informed consent.600, 602 In our study, 56 residents (27%) had the 

capacity to provide informed consent. Consent was acquired from the person responsible for 

the resident in the remaining 150 residents (73%). Our low recruitment rate may reflect 

difficulties acquiring consent from the person responsible for residents without the capacity to 

self-consent.600, 602 Barriers to obtaining consent from the person responsible for the resident 

include difficulties contacting the relative and concerns regarding the resident’s privacy, lack of 

benefit derived from participation, the topic of the study being inappropriate, and the absence 

of financial compensation.602, 603 To our knowledge, earlier psychotropic reduction studies have 

not reported on the proportion of residents who are recruited through self-consent or proxy-

consent. However, a study investigating proxy assent within a randomised controlled trial of 

vaccination testing in UK RACFs had a lower proportion of residents recruited through the proxy 

(43%) compared to our study (73%).602 This reflects the higher proportion of cognitively 

impaired residents included in our study. Future research, particularly observational studies, 

may overcome difficulties recruiting participants without the capacity to self-consent by 

utilising an opt-out approach.599  

The distribution of resident age groups, gender and documented diagnosis of dementia 

were similar between residents involved in the clinical outcomes study and data from the AIHW. 

Furthermore, the age and proportion of females in our sample is similar to that reported in 

earlier interventions.514, 522, 531 Although not statistically significant, our resident cohort had a 

greater proportion of people with a documented diagnosis of dementia. This is not surprising 
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considering entry into the clinical outcomes study required residents to be taking an 

antipsychotic and/or benzodiazepine at baseline and these medications are often used to 

mitigate neuropsychiatric symptoms associated with dementia.25, 27 Rather, the proportion of 

residents with a documented diagnosis of dementia was expected to be much higher 

considering this inclusion criterion. However, it is possible that a lack of documentation may 

account for the lower than expected proportion of people with a documented diagnosis of 

dementia.80 

It was not possible to compare the mean time in care, median number of medications 

(regular and when required), mean Charlson Comorbidity Index score, baseline chlorpromazine 

and diazepam daily dose equivalents, and change in chlorpromazine and diazepam daily dose 

equivalents to data from the AIHW. However, the time spent in care and Charlson Comorbidity 

Index scores in our sample were comparable to earlier papers in similar patient groups.530, 604 

On the other hand, the number of medications taken per resident was slightly higher in our 

study compared to an earlier retrospective audit of RMMRs.605 This is not unexpected though 

considering that our cohort was slightly older.605 

The average chlorpromazine daily dose equivalent at baseline among residents 

recruited into the clinical outcomes research (47.66 mg, n=99 residents taking antipsychotics) 

was less than half the average chlorpromazine daily dose equivalent at baseline across the 

RACFs involved in the clinical outcomes study (101.91mg, n=525 residents taking antipsychotics) 

and across all RACFs involved in RedUSe (99.20mg, n=2,663 residents taking antipsychotics). 

Differences between the residents recruited into the clinical outcomes research and RedUSe 

likely account for these differences. For example, analyses in RedUSe were performed at the 

RACF-level and involved all residents. On the other hand, the clinical outcomes research was 

performed at the resident-level and excluded residents with severe psychiatric conditions (e.g., 

schizophrenia, bipolar disorder). Residents with severe psychiatric conditions are often treated 
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with higher doses of antipsychotics. For example, risperidone is recommended at daily doses of 

up to 6 mg for schizophrenia and bipolar disorder18, 19 but only 2 mg daily for neuropsychiatric 

symptoms associated with dementia.28, 31  

The changes in the chlorpromazine and diazepam daily dose equivalents between 

baseline and six months were also similar between RACFs involved in the clinical outcomes 

research (chlorpromazine daily dose equivalent reduced by 18.68 mg and diazepam daily dose 

equivalent reduced by 1.42 mg) and RedUSe (chlorpromazine daily dose equivalent reduced by 

16.13 mg and diazepam daily dose equivalent reduced by 1.68 mg). 

Resident-level data in the clinical outcomes research was only collected between 

baseline and four months and reported a reduction in the chlorpromazine daily dose equivalent 

by 6.88 mg and diazepam daily dose equivalent by 0.84 mg. The differences in the change in 

chlorpromazine daily dose equivalent may be partially explained by the lower baseline 

antipsychotic doses used by residents recruited into the clinical outcomes research. The use of 

lower doses would reduce the extent to which the dose could be reduced.  

Secondly, the shorter follow-up time for resident-level data in the clinical outcomes 

research may have limited the opportunity for residents taking antipsychotics and/or 

benzodiazepines to have their dose reduced relative to the longer, six-month follow-up period 

in RedUSe. Although, the proportion of residents who had their antipsychotic and/or 

benzodiazepine dose reduced (14% for both medications) or ceased (22% for antipsychotic 

users and 21% for benzodiazepine users) was similar to that reported in RedUSe, which found 

that 15% of residents had their antipsychotic and/or benzodiazepine dose reduced and 24% had 

their medication ceased.50 Furthermore, the proportion of residents who had no dose change 

in our study (59% for both medications) was similar to that reported in RedUSe (52% for 

antipsychotic users and 54% for benzodiazepine users).50 The lack of dose change among most 
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residents emphasises that reducing the use of these medications is challenging even within 

robust, multifaceted interventions to improve their use.50, 531, 601 

6.1.4.1 Limitations 

Although best efforts have been made to reduce potential bias within the data, and the results 

presented above do indicate the sample is largely representative of the population, due to the 

nature of the research there are some limitations which may need to be considered when 

interpreting the results. 

 First, there were inherent differences in the residents recruited into the clinical 

outcomes study compared to those in RedUSe. One example is that residents with severe 

psychiatric conditions (e.g., bipolar disorder, schizophrenia) were excluded from the clinical 

outcomes study but not RedUSe. Thus, generalisation of the results from the clinical outcomes 

study should be limited to permanent residents without a diagnosis of a severe psychiatric 

condition (e.g., bipolar disorder, schizophrenia) and who are not receiving end-stage palliative 

care.  

Second, on average, residents involved in the clinical outcome study took lower doses 

of antipsychotics compared to the average antipsychotic dose in RedUSe. Therefore, the results 

of our study may be more applicable to residents taking lower doses of antipsychotics (i.e., 

those taking low-dose antipsychotics for neuropsychiatric symptoms associated with dementia). 

6.1.4.2 Conclusion 

Overall, RACFs involved in the clinical outcomes study were relatively similar to RedUSe. 

However, the over-representation of RACFs from South Australia and a greater proportion of 

benzodiazepine users at baseline should be considered when interpreting the results of the 

study.  
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Residents participating in the clinical outcomes study were not substantially dissimilar 

to the average Australian RACF resident (as per 2015 AIHW data). However, it should be 

acknowledged that it may not be appropriate to generalise resident-level outcomes reported in 

this thesis to the broader population within the RedUSe project without acknowledging 

inherent differences in resident characteristics associated with the recruitment process.  
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6.2 Identification of potentially confounding variables 

6.2.1 Introduction 

This chapter describes an observational, prospective cohort sub-study of a sample of residents 

involved with the national expansion of RedUSe. The purpose of this sub-chapter was to identify 

differences in resident characteristics in order to control for them as potentially confounding 

variables in upcoming analyses. Funding rules prohibited clinical trial research methodology, 

including randomisation or the use of control groups. Ultimately, it was the prescriber’s decision 

whether or not to reduce the dose of the antipsychotic and/or benzodiazepine medication 

within RedUSe.217 Several resident and facility characteristics may have influenced these 

prescribing decisions. As just one example, there is published evidence of worsened 

neuropsychiatric symptoms upon antipsychotic reduction in residents with an initial NPI 

score >14.492, 514 Consequently, antipsychotic dose reduction may have been avoided in these 

residents. 

The differences in resident characteristics influencing psycholeptic prescribing may 

have also affected the clinical outcomes reported in our study. Using the previous example, if 

antipsychotic dose reduction was preferentially attempted in residents with less severe 

neuropsychiatric symptoms at baseline, the likelihood of worsened neuropsychiatric symptoms 

with dose reduction may be mitigated. 

In addition to resident characteristics, the prescribing decision may have been 

influenced by the organisational culture of a RACF.43, 143, 187, 489, 490 Organisational culture has 

been defined in various ways.43 These definitions often encompass descriptions of ‘shared 

beliefs, attitudes, values, and norms of members of an organisation’.606 

Considering that resident characteristics may have differential effects on prescribing 

and these characteristics may contribute to the clinical outcomes seen upon antipsychotic 
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and/or benzodiazepine reduction, it was necessary to attempt to identify these baseline 

characteristics and statistically control for their effect, where appropriate, within analyses 

investigating the clinical outcomes associated with dose changes (Figure 22). Additionally, it was 

important to identify and control for the influence of unknown (or unmeasured) factors, such 

as organisational culture, on prescribing in order to account for the extent to which these 

resident characteristics may have influenced prescribing. Thus, the aim of this sub-study was to 

identify fixed (known) baseline resident characteristics that may have influenced the prescribing 

of psycholeptic medication whilst controlling for the random (unknown/unmeasured) effects of 

the RACF ‘environment’ (e.g., the influence of organisational culture, prescribers) and residents. 

 

Figure 22: Flow of the analysis for the clinical outcomes study. This sub-chapter is dedicated to identifying 
characteristics related to changes in antipsychotic and benzodiazepine doses. GP=General Practitioner. 

6.2.2 Methods 

6.2.2.1 Statistical analysis 

Several analyses were investigated prior to the design of the model described below. However, 

insufficient data, violation of distributional assumptions, and variances that could not be 

accounted for with traditional approaches (e.g., differences in organisational culture within the 



168 | P a g e  
Daniel J. Hoyle 

RACFs, the beliefs/practices of the prescribers) led to the development of the statistical models 

described within this sub-chapter.  

Initially, we considered characterising residents as antipsychotic and/or benzodiazepine 

reducers and non-reducers based on changes in their chlorpromazine or diazepam daily dose 

equivalents. We then compared changes in the clinical outcome measures between the reducer 

and non-reducer groups using independent t-tests or Mann-Whitney U tests. Older studies 

investigating clinical outcomes associated with interventions to reduce antipsychotic use had 

typically utilised these analyses.522, 524 However, being unable to control for clinical differences 

at baseline in our study meant that it would not have been appropriate to compare the reducer 

and non-reducer groups. Furthermore, this type of analysis did not account for the initial 

antipsychotic and/or benzodiazepine dose or consider the magnitude of dose change. 

Next, multiple linear regression was considered to control for resident differences at 

baseline between the reducer and non-reducer groups. This initially required logistic regression 

modelling to evaluate potential covariates. The advantage of logistic regression was that it does 

not require residuals to be normally distributed, thus resolving issues with the distribution of 

our data. However, valid inference from logistic regression requires large sample sizes, and 

perhaps more importantly, classifying residents as reducers or non-reducers based on 

prescribing changes over the intervention ignores model uncertainty including variability in 

prescribing at both time points (baseline and four months post-intervention) and the magnitude 

in any reduction (or increase) in prescribing. Thus, with advice from a statistician, the decision 

was made to use linear mixed effects modelling with transformations, treating antipsychotic 

and benzodiazepine doses at both time points as continuous variables. 

6.2.2.2 Covariate selection 

Initially, baseline variables that may contribute to antipsychotic and/or benzodiazepine 

prescribing, based on the literature, were selected as fixed effects (Table 28).299, 492, 524, 607, 608 
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Additionally, the RACF and resident identification numbers were included as random effects to 

account for unknown factors (e.g., the influence of organisational culture, prescriber attitudes). 

Broadly, fixed effects are variables that are expected to influence the response variable (in this 

case antipsychotic or benzodiazepine prescribing). Random effects are grouping factors that we 

are trying to control so that we can detect the true relationship between the fixed effects and 

the response variable.609 For example, whilst RACFs may have an effect on antipsychotic 

prescribing, we wanted to control for this effect so we could determine whether the fixed 

effects had an impact on prescribing. 

Table 28: Baseline resident characteristics that may impact antipsychotic and/or benzodiazepine use.299, 492, 524, 607, 608 

Antipsychotic use Benzodiazepine use 
Age of the resident Age of the resident 
Diazepam daily dose equivalent Chlorpromazine daily dose equivalent 
CMAI factor 1 (aggressive behaviour) CMAI factor 1 (aggressive behaviour) 
CMAI factor 2 (physically nonaggressive 
behaviour)  

CMAI factor 2 (physically nonaggressive 
behaviour) 

CMAI factor 3 (verbally agitated behaviour) CMAI factor 3 (verbally agitated behaviour) 
Documented diagnosis of agitation Documented diagnosis of agitation 
Documented diagnosis of anxiety Documented diagnosis of anxiety 
Documented diagnosis of dementia Documented diagnosis of dementia 
Documented diagnosis of psychosis Documented diagnosis of psychosis 
Documented diagnosis of sleep disorders  Documented diagnosis of sleep disorders  
Gender  Gender  
Length of time admitted to RACF  Length of time admitted to RACF  
NPI-NH factor 1 (agitation) NPI-NH factor 1 (agitation) 
NPI-NH factor 2 (mood) NPI-NH factor 2 (mood) 
NPI-NH factor 3 (psychosis) NPI-NH factor 3 (psychosis) 
NPI-NH factor 4 (sleep) NPI-NH factor 4 (sleep) 
NPI-NH factor 5 (elated behaviour) NPI-NH factor 5 (elated behaviour) 
Total NPI-NH score Total NPI-NH score 

CMAI=Cohen-Mansfield Agitation Inventory, NPI-NH=Neuropsychiatric Inventory-Nursing Home version 
 

Pair plots and consideration of domain-specific knowledge, for example, the similarities 

in the NPI-NH and CMAI scales, were used to assess multicollinearity among covariates. The 

variables ‘NPI-NH total score’, ‘NPI-NH factor 1 (agitation)’, ‘NPI-NH factor 2 (mood)’, ‘NPI-NH 

factor 3 (psychosis)’, ‘NPI-NH factor 4 (sleep)’, and ‘NPI-NH factor 5 (elated behaviour)’ were 

removed due to multicollinearity. Multicollinearity is where one or more independent variables 

(e.g., NPI-NH total and CMAI factor 3 score) are highly correlated.610 
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A scatterplot was used to assess the degree of correlation between changes in the 

prescribing of antipsychotic and benzodiazepine doses over four months of RedUSe (Figure 23). 

There was no evidence that changes in prescribing of antipsychotics had any correlation 

(positive or negative) with changes in prescribing of benzodiazepines at the resident level. 

 

Figure 23: Change in the chlorpromazine and diazepam daily dose equivalent between baseline and four months. 

 
Linear mixed effects models were fitted with the ‘lme4’611 package in R.594 Inspection of 

Q-Q plots revealed large violations of the assumption of normality. Doses were shifted by 

0.5 mg and then loge transformed to improve the normality of residuals. In order to account for 

non-independence of residuals, a random intercept was fitted for the resident identification 

number and a random intercept and slope for the RACF identification number. Backwards 

stepwise selection with α=0.10 provided evidence for retaining variables or not. 

Interactions between all variables and the intervention were tested in order to 

investigate the possibility that some variables might have had differential time-dependent 

effects due to the effect of the RedUSe project. 
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6.2.2.3 Parameter estimation 

Due to violation of Gaussian assumptions and small sample sizes, Markov Chain Monte Carlo 

(MCMC) techniques were used to estimate model parameters as posterior distributions using 

the Stan No-U-Turns sampler612 via the ‘brms’ R package.613 Trace plots and R-hat statistics were 

used to assess chain convergence, and posterior predictive checks and leave-one-out cross-

validation were used to assess model fit.614, 615 Variability not explained by fixed effects (intra-

class correlation, ICC) was computed using draws from the posterior predictive distribution with 

the ‘icc’ function in the ‘sjstats’ library.616 We report 95% Highest Density Intervals (HDI). 

Dosages were standardised to z-scores and can be interpreted in units of standard deviations. 

An advantage of this approach was that rather than estimating the likelihood of the data given 

the parameters, it allows us to estimate a joint posterior density for the parameters given the 

data – which was more aligned with the question of interest. 

6.2.3 Results 

6.2.3.1 Antipsychotic users 

There was evidence (using backwards stepwise regression with the criteria α=0.10) that the 

baseline variables ‘CMAI factor 3 (verbally agitated behaviour)’ and ‘CMAI factor 2 (physically 

nonaggressive behaviour)’ partially explained the variation in antipsychotic doses at baseline 

and four months, as well as the change in antipsychotic dose. Considering this, these covariates 

and their interaction with the change in antipsychotic dose were retained as covariates in 

models investigating the clinical impact that antipsychotic reduction had within RedUSe (Table 

29). CMAI factor 3 (verbally agitated behaviour) included questions rating the frequency of the 

following symptoms: complaining, constant requests for attention, negativism, repetitious 

sentences or questions, and screaming.31, 98 CMAI factor 2 (physically nonaggressive behaviour) 

included questions rating the frequency of the following symptoms: pacing, inappropriate 
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robing/disrobing, trying to get to a different place, handling things inappropriately, general 

restlessness and repetitious mannerisms.31, 98, 563 

Overall, residents with a higher baseline CMAI factor 3 score were more likely to be 

taking higher doses of antipsychotics at baseline and four months (by 0.04 standard deviations 

per unit increase in CMAI factor 3). Furthermore, each unit increase in CMAI factor 3 was 

associated with an increase in antipsychotic dose by 0.01 standard deviations between baseline 

and four months (Figure 24). Residents with a high baseline CMAI factor 2 score were more 

likely to take lower doses of antipsychotics (by 0.02 standard deviations per unit increase in 

CMAI factor 2). Reduction in antipsychotic dose during RedUSe was 0.02 standard deviations 

greater per unit increase in the CMAI factor score at baseline (Figure 25). For Figure 24-Figure 

27, if the lines representing baseline (green) and four months (purple) are parallel, the dose is 

unlikely to change between baseline and four months based on the investigated characteristic. 

Convergence or divergence of these lines represents possible dose changes related to the 

studied characteristic.  

The model was improved by the inclusion of a random slope and intercept for the RACF, 

which indicated that some of the changes in prescribing could be attributed to the RACF 

environment (e.g., influence of organisational culture or prescriber), independent of resident 

characteristics. The total variance explained by the model was 77.8%, with 30% (95%HDI 0.00, 

0.67) of the variance not explained by the fixed effects and the sample mean being explained 

by the RACF (Table 29). 
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Table 29: Estimated standardised changes in prescribed antipsychotic dosages (in standard deviation units) and 95% 
highest density intervals (HDI). 

 Estimate Lower 95% HDI Upper 95% HDI 
Baseline (intercept) -0.05 -0.55 0.43 
Four months post-RedUSe 0.02 -0.19 0.24 
CMAI factor 3 0.04 -0.01 0.08 
CMAI factor 3*intervention 0.01 -0.01 0.03 
CMAI factor 2 -0.02 -0.06 0.02 
CMAI factor 2*intervention -0.02 -0.04 0.00 
LOO-adjusted R2 0.778   
ICC - RACF 0.30 0.00 0.67 
ICC - Resident 0.58 0.25 0.90 

LOO=Leave-one-out cross-validation, ICC=Intra-class correlation, RedUSe=Reducing Use of Sedatives, 
CMAI=Cohen-Mansfield Agitation Inventory, RACF=Residential Aged Care Facility 

 

 

Figure 24: Scatterplot of the chlorpromazine daily dose equivalent at baseline (green) and four months (purple) 
versus the baseline Cohen-Mansfield Agitation Inventory (CMAI) factor 3 score. Green and purple lines indicate 
means. CMAI factor 3 scores range from 5 to 35 (higher scores=more frequent behaviour). 
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Figure 25: Scatterplot of the chlorpromazine daily dose equivalent at baseline (green) and four months (purple) 
versus the baseline Cohen-Mansfield Agitation Inventory (CMAI) factor 2 score. Green and purple lines indicate 
means. CMAI factor 2 scores range from 6 to 42 (higher scores=more frequent behaviour). 

6.2.3.2 Benzodiazepine users 

There was evidence (using backwards stepwise regression with the criteria α=0.10) that the 

variables ‘Documented diagnosis of dementia’ and baseline ‘CMAI factor 2 (physically 

nonaggressive behaviour)’ partially explained the variation in benzodiazepine doses at baseline 

and four months. There was also an interaction between the intervention (RedUSe) and the 

variables ‘Documented diagnosis of dementia’ and ‘Chlorpromazine daily dose equivalent’, 

which indicates that these variables partially explained the variation in change in 

benzodiazepine doses between baseline and four months. Whilst the ‘Chlorpromazine daily 

dose equivalent*intervention’ interaction met the criteria for the backwards stepwise 

regression (α=0.10), the Bayesian estimate for the effect on change in benzodiazepine dose was 

zero. This indicates that the effect of this interaction was so small it was unlikely to be clinically 

or practically meaningful. Additionally, the main effect of the variable ‘Chlorpromazine daily 

dose equivalent’ on benzodiazepine prescribing at baseline and four months did not meet the 

cut-off criteria in the backwards stepwise regression. Considering that the ‘Chlorpromazine 

daily dose equivalent*intervention’ interaction does not seem to be clinically or practically 
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meaningful and the ‘Chlorpromazine daily dose equivalent’ variable did not meet the cut-off 

criteria in the backwards stepwise regression, these covariates were not included in the 

assessment of clinical outcomes associated with RedUSe. The other covariates had an effect, as 

per the Bayesian estimate, thus, were subsequently retained in models investigating changes in 

clinical outcomes associated with benzodiazepine dose change (Table 30).  

Overall, residents with a documented diagnosis of dementia took lower doses of 

benzodiazepines at baseline and four months (by 0.26 standard deviations) (Figure 26). 

Furthermore, an interaction between a documented diagnosis of dementia and the intervention 

was found suggesting that the reduction in benzodiazepine dose between baseline and four 

months was 0.05 standard deviations greater in those with a documented diagnosis of dementia. 

Residents with a higher baseline CMAI factor 2 score were more likely to be taking lower doses 

of benzodiazepine at baseline and four months (by 0.02 standard deviations per unit increase 

in the CMAI factor 2 score) (Figure 27). Whilst the lines in Figure 27 seem to diverge 

(representing a decrease in benzodiazepine dose between baseline and four months associated 

with greater CMAI factor 2 scores), the interaction ‘CMAI factor 2*intervention’ did not reach 

the cut-off criteria (α=0.10) for inclusion in the model. 

The model was improved by the inclusion of a random slope and intercept for the RACF, 

which indicated that some of the changes in prescribing could be attributed to the RACF 

environment (e.g., influence of organisational culture or prescriber), independent of resident 

characteristics. The total variance explained by the model was 70.6%, with 6% (95%HDI 0.00, 

0.18) of the variance not explained by the fixed effects and the sample mean being explained 

by the RACF. 
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Table 30: Estimated standardised changes in prescribed benzodiazepine dosages (in standard deviation units) and 
95% highest density intervals (HDI). 

 Estimate Lower 95% HDI Upper 95% HDI 
Baseline (intercept) 0.49 0.14 0.85 
Four months post-RedUSe -0.17 -0.34 -0.01 
Documented diagnosis of dementia -0.26 -0.62 0.10 
Intervention*documented diagnosis of 
dementia 

-0.05 -0.28 0.17 

CMAI factor 2 -0.02 -0.05 0.00 
Chlorpromazine daily dose equivalent -0.00 -0.01 0.01 
Intervention*chlorpromazine daily dose 
equivalent 

0.00 -0.00 0.01 

LOO-adjusted R2 0.706   
ICC - RACF 0.06 0.00 0.18 
ICC - resident 0.75 0.62 0.85 

LOO=Leave-one-out cross-validation, ICC=Intra-class correlation, RedUSe=Reducing Use of Sedatives, 
CMAI=Cohen-Mansfield Agitation Inventory, RACF=Residential Aged Care Facility 

 

 

Figure 26: Beeswarm plot of the diazepam daily dose (mg) at baseline and four months based on whether the resident 
had a documented diagnosis of dementia (red) or not (black). Red and black crosses indicate means. 
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Figure 27: Scatterplot of the diazepam daily dose equivalent at baseline (green) and four months (purple) versus the 
baseline Cohen-Mansfield Agitation Inventory (CMAI) factor 2 score. Green and purple lines indicate means. CMAI 
factor 2 scores range from 6 to 42 (higher scores=more frequent behaviour). 

6.2.4 Discussion 

The intention of the current analysis was to detect differences in resident characteristics related 

to changes in antipsychotic and benzodiazepine dosages between baseline and four months 

using linear mixed effects modelling. The purpose of this was to identify potentially confounding 

variables to control for when investigating associations between changes in clinical outcomes 

and antipsychotic and/or benzodiazepine dose changes in subsequent chapters. Whilst we have 

briefly attempted to rationalise reasons for differences in antipsychotic and benzodiazepine 

prescribing related to these characteristics, it was beyond the scope of this thesis to investigate, 

in detail, the reasons for these differences.  

For antipsychotic users, more frequent verbally agitated behaviour was related to 

higher antipsychotic doses at baseline and four months, and an increase in antipsychotic dose 

between these time points. On the other hand, more frequent physically nonaggressive 

behaviour was associated with the use of lower antipsychotic dosages at baseline and four 

months and a greater reduction in antipsychotic dose between these time points.  
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For benzodiazepine users, having a documented diagnosis of dementia was associated 

with the use of lower benzodiazepine dosages at baseline and four months and a greater 

reduction in benzodiazepine doses between these time points. Frequent physically 

nonaggressive behaviour was associated with the use of lower benzodiazepine dosages at 

baseline and four months but the effect on the change in benzodiazepine dose did not reach 

the cut-off criteria (α=0.10) for inclusion in the model. Whilst the interaction between the 

baseline chlorpromazine daily dose equivalent and the intervention met the cut-off criteria 

(α=0.10) for inclusion in the model, Bayesian estimates were too small to indicate a practically 

or clinically meaningful effect on change in benzodiazepine dosages.  

Verbal behaviour has been shown to cause concern, frustration, anxiety, anger and/or 

complaints from RACF staff, visitors and other residents.98 Whilst there is limited evidence for 

the effectiveness of antipsychotics in the management of verbally disruptive behaviours,98 a 

2015 US study found verbal behaviour to be one of the most common reasons for the use of 

antipsychotic medication among 204 residents from 26 RACFs.617 Considering that verbally 

disruptive behaviours may be distressing for RACF staff, visitors and other residents, prescribers 

may have been less inclined to reduce the antipsychotic dose in residents showing frequent 

verbally disruptive behaviour. Furthermore, higher doses of antipsychotics may have been 

required to sedate and, thereby, manage residents with this type of disruptive behaviour. 

On the other hand, more frequent physically nonaggressive behaviours were associated 

with the use of lower doses of antipsychotics and benzodiazepines. Furthermore, residents with 

more frequent symptoms were more likely to have their antipsychotic dose reduced. Current 

clinical guidelines do not recommend the use of antipsychotics or benzodiazepines for 

physically nonaggressive behaviour considering their low efficacy and increased risk of adverse 

events.98, 106 Whilst further research is required to explain why lower doses of antipsychotics 

and benzodiazepines were used and why there was a greater reduction in antipsychotic doses 
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for residents with more frequent physically nonaggressive behaviour, we have provided several 

theories below that may partially explain these phenomena. 

First, lower antipsychotic and benzodiazepine doses may have been used at baseline 

and four months because these symptoms are relatively less disruptive. A US study of 191 

residents from 11 RACFs comparing the disruptiveness of different types of agitation found that 

physically nonaggressive behaviour was the least disruptive to RACF nursing staff.618 

Additionally, the RedUSe project educated staff on inappropriate antipsychotic use, including 

using antipsychotics for physically nonaggressive symptoms. Considering that these symptoms 

are relatively less disruptive and antipsychotic use for these symptoms is considered 

inappropriate, residents displaying physically nonaggressive symptoms may have been 

considered ‘easier targets’ for antipsychotic reduction. However, this theory does not explain 

why residents with more frequent symptoms are prescribed lower doses of antipsychotics and 

benzodiazepines. 

Second, considering that neither antipsychotics nor benzodiazepines are recommended 

for physically nonaggressive symptoms and they may increase the risk of falls, particularly in 

residents who wander frequently,619 prescribers may have tried to limit and reduce the doses 

of antipsychotics and benzodiazepines to minimise the risk of falls in those with more frequent 

physically nonaggressive behaviour.  

Lastly, the greater decrease in antipsychotic dose over the study period among those 

with more frequent physically nonaggressive behaviour may be explained by the concern that 

more frequent physically nonaggressive behaviour could be a sign of movement disorders (e.g., 

akathisia) secondary to antipsychotic usage.620 This concern may have been amplified by the 

educational information delivered as part of the RedUSe intervention.50  

Similar to this study, two other studies have reported lower utilisation of 

benzodiazepines among residents with dementia.297, 621 There are several possible reasons that 
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could explain the use of lower doses of benzodiazepines in residents with a documented 

diagnosis of dementia.  

First, benzodiazepines can contribute to cognitive impairment.373, 408, 409 Prescribers may 

have been cognisant of this effect and tried to use lower doses to minimise the risk of worsening 

cognition in residents with dementia.  

Second, residents with dementia have an elevated risk of falls.622 Benzodiazepine use 

may increase this risk further, particularly when used at higher doses.267, 422, 623 Therefore, 

prescribers may have chosen to use lower doses of benzodiazepines in the residents with a 

documented diagnosis of dementia to minimise the risk of falls.  

Third, concomitant use of an antipsychotic may have allowed for lower doses of a 

benzodiazepine to be used in residents with a documented diagnosis of dementia. In our study, 

residents with a documented diagnosis of dementia were more likely to be taking a concomitant 

antipsychotic (30.9%) compared to those without a documented diagnosis of dementia (9.1%). 

Benzodiazepines are often utilised to promote sleep and manage anxiety.26, 624 Antipsychotics, 

particularly quetiapine and olanzapine, also have sleep promoting and anxiolytic properties.625, 

626 Consequently, the use of an antipsychotic may have enabled lower benzodiazepine doses to 

be used. Additionally, antipsychotics may also increase the risk of adverse effects, such as 

excessive sedation and falls.205, 422 Considering that use of a benzodiazepine may increase these 

adverse effects, lower benzodiazepine doses may have been utilised to minimise these risks in 

those taking a concomitant antipsychotic.  

Fourth, it should be noted that dementia is often not formally diagnosed in the RACF 

setting.80, 627 A recent Australian study reported that up to one-fifth of residents may have 

dementia despite not being formally diagnosed.627 Furthermore, the diagnosis of dementia is 

often delayed.628 This may be related to perceptions that there is little value gained by formally 

diagnosing dementia in someone who is older and living in a RACF.628 It is highly likely that some 
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of the residents without a documented diagnosis of dementia that were involved in this study, 

in fact, had dementia. Given the concern regarding further cognitive impairment with 

benzodiazepine use, particularly in those with severe impairment, differences in levels of 

cognitive impairment may explain the variation in the benzodiazepine doses used when 

comparing those with a documented diagnosis of dementia versus those without. However, 

considering that we did not evaluate cognitive function in our assessments it was not possible 

to determine the accuracy of this theory. 

Fifth, a 2012 Belgian study found that benzodiazepine use is less likely among people 

with dementia.297 Whilst the authors acknowledged they had expected to see an increase in use 

with dementia considering associations with nocturnally disturbed sleep,629 they recognised 

that residents with severe dementia may have lost the ability to complain about their sleeping 

problems. Subsequently, benzodiazepine prescriptions for these residents may not have been 

renewed. It is possible that we have identified a similar situation in our research where those 

with a documented diagnosis of dementia have more severe dementia and are unable to 

communicate sleeping problems. Additionally, alteration of benzodiazepine use within RedUSe 

may have not been objected to by these residents. 

Neither having a documented diagnosis of dementia nor psychosis met the cut-off for 

inclusion in the model for antipsychotic users. It was expected that those with a documented 

diagnosis of dementia would be taking lower doses of antipsychotics considering that guidelines 

recommend lower maximum doses (e.g., risperidone is recommended at a maximum of 2 mg 

per day when used for neuropsychiatric symptoms in people with dementia).28, 31 Considering 

that this sub-study excluded residents with a severe psychiatric condition (e.g., bipolar disorder, 

schizophrenia), almost all (n=68, 82%) antipsychotic users had a documented diagnosis of 

dementia. The indication for antipsychotic use in the remaining residents (n=15, 18%) is unclear. 

Given that dementia is often not formally diagnosed in the RACF setting, there is potential that 
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these residents may also have dementia which may explain why no significant differences in 

antipsychotic doses were detected.41, 627 Additionally, it was expected those with a documented 

diagnosis of psychosis may be taking higher doses of antipsychotics. However, with very few 

residents having a documented diagnosis of psychosis (n=7, 8%), this analysis may not have had 

sufficient power to detect a difference. 

In addition to the tested resident characteristics (fixed effects), unknown RACF and 

resident characteristics (random effects) accounted for a substantial amount of variation in 

antipsychotic and benzodiazepine dosages. This suggests that unknown differences in the RACFs 

and residents (e.g., differences in organisational culture, prescriber attitudes) played a major 

role in the prescribing of these medications. A study on the variation in antipsychotic prescribing 

in US RACFs found that resident characteristics, such as age, diagnosis of dementia or 

comorbidities, accounted for only 36% of prescribing, which suggests that the majority of the 

prescribing was caused by unknown influences relating to the RACF.489 In our study, our models 

for antipsychotic users and benzodiazepine users explained 77.8% and 70.6% of the variance in 

the data, respectively. For antipsychotic users, unknown RACF characteristics explained 30% of 

variance not explained by fixed effects or sample mean. For benzodiazepine users, unknown 

RACF characteristics explained 6% of variance not explained by fixed effects or sample mean. 

Ideally, variance in psychotropic prescribing should be almost completely accounted for by 

individual clinical factors (e.g., severity of symptoms, comorbidities). However, the substantial 

proportion of variance in psychotropic prescribing accounted for by differences between RACFs 

is suggestive of inappropriate prescribing.43  

Unknown RACF characteristics explained a larger proportion of variance in 

antipsychotic prescribing than benzodiazepine prescribing. This suggests that RACF 

characteristics, such as organisational culture and prescriber attitudes, have a greater influence 

on antipsychotic prescribing. Whilst previous research has investigated the effect of 
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organisational culture on overall psychotropic prescribing,43, 490, 630 further studies are required 

to compare the magnitude of effect that organisational culture has on different classes of 

psychotropic medication. 

6.2.5 Implications for clinical outcome assessments 

The fixed effects (resident characteristics) accounting for variability in antipsychotic and 

benzodiazepine prescribing may impact the clinical outcomes of residents when reducing the 

dose of these medications. Therefore, the fixed effects identified in this chapter were controlled, 

where appropriate, using multiple linear regression models when assessing changes in the 

clinical outcomes for the residents. 

For antipsychotic users, the fixed effects included the baseline variables ‘CMAI factor 3 

(verbally agitated behaviour)’ and ‘CMAI factor 2 (physically nonaggressive behaviour)’. For 

benzodiazepine users, the fixed effects included the variables ‘documented diagnosis of 

dementia’ and baseline ‘CMAI factor 2 (physically nonaggressive behaviour)’. 
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6.3 Neuropsychiatric symptoms  

6.3.1 Introduction 

Despite evidence that neuropsychiatric symptoms are unlikely to worsen upon antipsychotic 

and benzodiazepine dose reduction for the majority of residents (see Chapter 3 and Chapter 

4),47, 104 a common barrier to dose reduction among nursing staff and prescribers is the 

perception that the original symptoms may return or worsen (discussed in Chapter 3).44, 45  

 To address this concern, Chapter 6.3 of this thesis aimed to investigate the association 

between antipsychotic and benzodiazepine dose reduction and changes in neuropsychiatric 

symptoms in a sample of residents in RedUSe. Figure 28 illustrates where these findings fit in 

this overall thesis. 

 

Figure 28: Flowchart of the analysis for the clinical outcomes study. This sub-chapter is dedicated to investigating the 
association between antipsychotic and benzodiazepine dose reduction and change in neuropsychiatric symptoms. 
GP=General Practitioner. 

6.3.2 Methods 

6.3.2.1 Outcome measures 

Neuropsychiatric symptoms were assessed at baseline and four months, through psychometric 

testing of RACF nursing and care staff, using the NPI-NH (Chapter 5.7.1.4.1) and the CMAI 
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(Chapter 5.7.1.4.2) psychometric tools. Total and factor scores were calculated for the NPI-NH 

and CMAI (method of calculation outlined in Chapter 5.7.1.4.1 and Chapter 5.7.1.4.2, 

respectively). Greater NPI-NH scores indicated more frequent and/or severe neuropsychiatric 

symptoms. Greater CMAI scores indicated more frequent agitated/aggressive symptoms. 

6.3.2.2 Statistical analysis 

Given RedUSe aimed to reduce inappropriate prescribing of antipsychotic and benzodiazepine 

medication, two separate sets of analyses were run; one for antipsychotic users (those with a 

chlorpromazine daily dose equivalent >0 mg at baseline) and one for benzodiazepine users 

(those with a diazepam daily dose equivalent >0 mg at baseline). The distribution of the NPI-NH 

and CMAI scores were initially investigated using beeswarm plots (scatterplots with would-be 

overlapping data points separated so each is visible) and a paired t-test was utilised to detect 

statistically significant changes in scores between baseline and four months.  

To investigate the relationship between the magnitude of antipsychotic and 

benzodiazepine dose changes and changes in the NPI-NH and CMAI total and factor scores, 

linear regression models were fitted with the ‘lm’ function in R.594 Potentially confounding 

variables, identified in Chapter 6.2, were controlled for within the models, where appropriate. 

In the antipsychotic users’ model, it was not considered appropriate to control for any of the 

identified potentially confounding variables considering multicollinearity between the NPI-NH 

and CMAI total and factor scores. In the benzodiazepine users’ model, the potentially 

confounding variable ‘documented diagnosis of dementia’ was included. However, the baseline 

CMAI factor 2 score was not included, considering multicollinearity between the NPI-NH and 

CMAI total and factor scores. From the output of these models, we were able to estimate the 

unit change in the NPI-NH and CMAI total and factor scores associated with the percentage 

change in the antipsychotic and benzodiazepine doses between baseline and four months.  
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Inspection of Q-Q plots of the residuals revealed approximately normal distributions of 

the residuals with small violations of this assumption in the tails. To account for this violation, 

confidence intervals were bootstrapped. Plots of the NPI-NH and CMAI total and factor scores, 

and antipsychotic and benzodiazepine doses at baseline and four months were inspected for 

non-linear distribution of the data.  

The change in the NPI-NH and CMAI total score was assessed for residents who 

completely ceased their antipsychotic or benzodiazepine between baseline and four months, 

using paired t-tests. 

Lastly, considering that a variety of other medications can have positive and negative 

effects on neuropsychiatric symptoms, Wilcoxon Signed Rank tests were used to investigate 

changes in the number of cholinesterase inhibitors, memantine, anticonvulsants, adrenergic 

agents, non-benzodiazepine anxiolytics, z-drugs, antidepressants, opioids, non-benzodiazepine 

sedatives, antihistamines and anticholinergics used between baseline and four months (ATC 

codes used for each medication class listed in Appendix J). Additionally, changes in the 

proportion of residents taking these medications at baseline and four months were tested using 

χ2 tests (or Fisher’s exact tests where the expected frequencies were less than five).631 

6.3.3 Results 

6.3.3.1 Feasibility of measuring neuropsychiatric symptoms associated with 

antipsychotic and/or benzodiazepine dose change 

Overall, it appeared feasible to measure changes in neuropsychiatric symptoms associated with 

antipsychotic and/or benzodiazepine dose change using the NPI-NH and CMAI; data were 

available for all participants who were present in the study at baseline and four months. 
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6.3.3.2 Antipsychotic users 

6.3.3.2.1 Neuropsychiatric Inventory- Nursing Home version 

A total of 83 residents initially using an antipsychotic were assessed with the NPI-NH 

psychometric tool by a RACF staff member at baseline and four months. Approximately 36% of 

these residents (30/83) had their antipsychotic dose reduced or ceased, 5% (4/83) had their 

dose increased and 59% (49/83) had no change in their dose. Whilst small improvements were 

seen in the NPI-NH total and factor scores between baseline and four months, paired t-tests 

indicated that the results were not statistically significant (Table 31, Figure 29).  

Table 31: Mean Neuropsychiatric Inventory-Nursing Home version total and factor scores at baseline and four 
months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Total 26.2 (20.4, 31.9) 24.0 (19.4, 28.6) 0.82 82 0.413 
Factor 1 7.1 (5.4, 8.7) 6.2 (4.7, 7.7) 1.15 82 0.253 
Factor 2 8.3 (6.5, 10.1) 8.0 (6.5, 9.5) 0.30 82 0.765 
Factor 3 3.3 (2.0, 4.6) 2.9 (1.8, 3.9) 0.75 82 0.458 
Factor 4 4.4 (3.1, 5.6) 3.5 (2.4, 4.6) 1.28 82 0.206 
Factor 5 2.0 (1.2, 2.9) 1.9 (1.1, 2.7) 0.29 82 0.773 

df=degrees of freedom, 95%CI=95% confidence interval 
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Figure 29: Beeswarm plot of the NPI-NH (A) total, (B) factor 1, (C) factor 2, (D) factor 3, (E) factor 4 and (F) factor 5 
scores at baseline and four months for all residents taking an antipsychotic at baseline. The blue dot represents mean 
and the error bars indicate the 95% confidence interval. NPI-NH=Neuropsychiatric Inventory-Nursing Home version. 

Using linear regression, we found a slight, albeit non-significant, decrease in overall 

neuropsychiatric symptoms (measured with the NPI-NH total score) associated with the 

magnitude of antipsychotic dose reduction (β=0.013; i.e., total NPI-NH score was, on average, 

0.13 points lower for each 10% reduction in the chlorpromazine daily dose equivalent, p=0.782, 

95%CI=-0.078, 0.104; Table 32 and Figure 30). Figure 30 illustrated a tendency towards 

improvements in agitation (factor 1), mood (factor 2), psychosis (factor 3), and sleep/motor 

activity (factor 4) associated with antipsychotic dose reduction. However, estimates from the 

linear regression models (Table 32) suggested that these effects were relatively weak and not 
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statistically significant. It should be acknowledged that whilst trendlines have been added to 

the scatterplots to visualise the change in outcome with the change in dose, the line 

representing the change in the outcome with an increase in the dose is influenced by very few 

data points (i.e., few residents who had their dose increased). 

There was a non-significant 2.5-point decrease in the NPI-NH total score between 

baseline (mean=25.1, 95%CI=13.9, 36.3) and four months (mean=22.6, 95%CI=12.6, 32.6) in 

those 18 residents who completely ceased their antipsychotic (t(17)=0.394, p=0.699). 

Table 32: Estimated changes in the NPI-NH total and factor scores associated with changes (%) in the chlorpromazine 
daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

N
PI

-N
H 

to
ta

l Intercept -1.912 -7.557, 3.733 -0.674 0.502 
Antipsychotic dose change (%) 0.013 -0.078, 0.104 0.278 0.782 
Adjusted R2  -0.011    
Multiple R2  0.001    

N
PI

-N
H 

fa
ct

or
 

1 

Intercept -0.648 -2.269, 0.973 -0.796 0.429 
Antipsychotic dose change (%) 0.011 -0.015, 0.037 0.835 0.406 
Adjusted R2  -0.004    

Multiple R2  0.009    

N
PI

-N
H 

fa
ct

or
 

2 

Intercept -0.213 -2.178, 1.753 -0.215 0.830 
Antipsychotic dose change (%) 0.003 -0.029, 0.035 0.192 0.848 
Adjusted R2  -0.012    

Multiple R2  0.001    

N
PI

-N
H 

fa
ct

or
 

3 

Intercept -0.388 -1.728, 0.951 -0.577 0.565 
Antipsychotic dose change (%) 0.004 -0.018, 0.025 0.356 0.723 

Adjusted R2  -0.011    
Multiple R2  0.002    

N
PI

-N
H 

fa
ct

or
 4

 Intercept -0.843 -2.270, 0.584 -1.175 0.243 

Antipsychotic dose change (%) 0.001 -0.022, 0.024 0.050 0.960 
Adjusted R2  -0.012    
Multiple R2  0.000    

N
PI

-N
H 

fa
ct

or
 

5 

Intercept -0.253 -1.224, 0.717 -0.519 0.605 

Antipsychotic dose change (%) -0.006 -0.021, 0.010 -0.726 0.470 
Adjusted R2  -0.006    
Multiple R2 0.007    

NPI-NH=Neuropsychiatric Inventory-Nursing Home version, 95%CI=95% confidence interval 
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Figure 30: Scatterplots showing the relationship between change (%) in the chlorpromazine daily dose equivalent 
and changes in the NPI-NH (A) total, (B) factor 1, (C) factor 2, (D) factor 3, (E) factor 4 and (F) factor 5 scores. NPI-
NH=Neuropsychiatric Inventory-Nursing Home version, CPZ=chlorpromazine, DDE=daily dose equivalent.  
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6.3.3.2.2 Cohen-Mansfield Agitation Inventory 

A total of 83 residents initially using an antipsychotic were assessed with the CMAI psychometric 

tool at baseline and four months. Overall, the CMAI total and factor 2 (physically nonaggressive 

behaviour) and 3 (verbally agitated behaviour) scores increased (higher scores equal more 

frequent agitation), albeit not by a statistically or clinically significant amount, 3  between 

baseline and four months. On the other hand, factor 1 (physically aggressive behaviour) 

remained relatively stable between baseline and four months (Table 33, Figure 31).  

Table 33: Mean Cohen-Mansfield Agitation Inventory total and factor scores at baseline and four months for 
residents using an antipsychotic at baseline. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Total 55.9 (49.3, 62.5) 59.3 (53.7, 65.0) -1.05 82 0.318 
Factor 1 16.1 (13.8, 18.4) 15.7 (13.7, 17.7) 0.37 82 0.713 
Factor 2 13.7 (11.7, 15.7) 15.5 (13.7, 17.2) -1.60 82 0.113 
Factor 3 12.2 (10.5, 14.0) 14.1 (12.4, 15.8) -1.77 82 0.081 

df=degrees of freedom, 95%CI=95% confidence interval 

 
3 Clinically significant changes in the CMAI total and factor scores are defined as: 
Change in total≥8 
Change in factor 1≥3 
Change in factor 2≥6 
Change in factor 3≥4 
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Figure 31: Beeswarm plot of the CMAI (A) total, (B) factor 1, (C) factor 2 and (D) factor 3 scores at baseline and four 
months for all residents taking an antipsychotic at baseline. The blue dot represents mean and the error bars indicate 
the 95% confidence interval. CMAI=Cohen-Mansfield Agitation Inventory. 

 

Despite the overall tendency for agitation/aggression to slightly increase among 

residents initially taking an antipsychotic, we found no evidence that the magnitude of 

antipsychotic dose reduction was associated with an increase in the frequency of symptoms 

(Figure 32). Instead, antipsychotic dose reduction was associated, non-significantly, with a small 

reduction in the frequency of agitated/aggressive symptoms. In particular, the strongest 

association was between the magnitude of antipsychotic dose reduction and improvements in 

physically nonaggressive symptoms (β=0.037; i.e., CMAI factor 2 score was 0.37 points lower 

for each 10% reduction in the chlorpromazine daily dose equivalent, p=0.052, 95%CI=-0.000, 

0.075; Table 34). 
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There was a non-significant 2.5-point decrease in the CMAI total score between 

baseline (mean=53.2, 95%CI=38.6, 67.9) and four months (mean=50.7, 95%CI=41.8, 59.5) in the 

18 residents who had their antipsychotic completely ceased (t(17)=0.328, p=0.747). 

Table 34: Estimated changes in the CMAI total and factor scores associated with changes (%) in the chlorpromazine 
daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

CM
AI

 to
ta

l Intercept 4.975 -2.205, 12.156 1.379 0.172 
Antipsychotic dose change 
(%) 

0.073 -0.042, 0.189 1.264 0.210 

Adjusted R2  0.007    
Multiple R2  0.019    

CM
AI

 fa
ct

or
 1

 Intercept -0.082 -2.437, 2.274 -0.069 0.945 
Antipsychotic dose change 
(%) 

0.016 -0.022, 0.053 0.814 0.418 

Adjusted R2  -0.004    
Multiple R2  0.008    

CM
AI

 fa
ct

or
 2

 Intercept 2.581 0.252, 4.911 2.205 0.030 
Antipsychotic dose change 
(%) 

0.037 -0.000, 0.075 1.972 0.052 

Adjusted R2  0.034    
Multiple R2  0.046    

CM
AI

 fa
ct

or
 3

 Intercept 2.193 -0.028, 4.415 1.964 0.053 
Antipsychotic dose change 
(%) 

0.016 -0.020, 0.052 0.889 0.377 

Adjusted R2  -0.003    
Multiple R2 0.010    

CMAI=Cohen-Mansfield Agitation Inventory, 95%CI=95% confidence interval 
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Figure 32: Scatterplots showing the relationship between change (%) in the chlorpromazine daily dose equivalent 
and changes in the CMAI (A) total, (B) factor 1, (C) factor 2 and (D) factor 3 scores. CMAI=Cohen-Mansfield Agitation 
Inventory, CPZ=chlorpromazine, DDE=daily dose equivalent. 

6.3.3.3 Benzodiazepine users 

6.3.3.3.1 Neuropsychiatric Inventory- Nursing Home version 

One hundred and eighteen residents initially using a benzodiazepine were assessed with the 

NPI-NH psychometric tool at baseline and four months. Approximately 35% (42/118) of these 

residents had their benzodiazepine dose reduced or ceased, 6% (7/118) had their dose 

increased and 59% (69/118) had no change in their dose. Overall, there were small, albeit non-

significant, improvements in the NPI-NH total score and four of five of the factor scores (Table 

35, Figure 33). Factor 5 remained constant between baseline and four months. 
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Table 35: Mean Neuropsychiatric Inventory-Nursing Home version total and factor scores at baseline and four 
months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Total 18.1 (14.3, 22.0) 16.2 (12.8, 19.6) 1.05 117 0.296 
Factor 1 5.0 (3.9, 6.0) 4.2 (3.2, 5.2) 1.38 117 0.170 
Factor 2 6.3 (4.9, 7.7) 5.4 (4.2, 6.6) 1.20 117 0.231 
Factor 3 1.8 (1.0, 2.5) 1.2 (0.7, 1.7) 1.41 117 0.160 
Factor 4 2.9 (2.1, 3.6) 2.7 (1.9, 3.6) 0.26 117 0.797 
Factor 5 1.5 (0.9, 2.1) 1.5 (0.9, 2.1) -0.19 117 0.849 

df=degrees of freedom, 95%CI=95% confidence interval 

 

Figure 33: Beeswarm plot of the NPI-NH (A) total, (B) factor 1, (C) factor 2, (D) factor 3, (E) factor 4 and (F) factor 5 
scores at baseline and four months for all residents taking a benzodiazepine at baseline. The blue dot represents 
mean and the error bars indicate the 95% confidence interval. NPI-NH=Neuropsychiatric Inventory-Nursing Home 
version. 

Small improvements in the NPI-NH total and factor scores were seen in proportion to 

the magnitude of benzodiazepine dose reduction (Figure 34). Using multiple linear regression 

models to control for a documented diagnosis of dementia, small, albeit non-significant, 
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improvements in the NPI-NH total and factor scores were seen with benzodiazepine dose 

reduction (Table 36). Our estimates indicated that a 10% reduction in the benzodiazepine dose 

was, on average, associated with a 0.38-point (95%CI=-0.14, 0.90) improvement in the NPI-NH 

total score (p=0.153). Furthermore, a 10% reduction in benzodiazepine dose between baseline 

and four months was associated, non-significantly, with a 0.09-point (95%CI=-0.04, 0.21) and 

0.10-point (95%CI=-0.12, 0.31) decrease in NPI-NH factor scores related to sleep (factor 4) and 

mood (factor 2), respectively. 

Residents who had their benzodiazepine dose ceased (n=25) had, on average, a non-

significant 6.5-point improvement in the NPI-NH total score between baseline (mean=20.9, 

95%CI=9.9, 31.8) and four months (mean=14.4, 95%CI=7.8, 20.9; t(24)=1.355, p=0.188). 

Table 36: Estimated changes in the NPI-NH total and factor scores associated with changes (%) in the diazepam daily 
dose equivalent (benzodiazepine dose) between baseline and four months while controlling for a documented 
diagnosis of dementia. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

N
PI

-N
H 

to
ta

l 

Intercept -0.076 -4.917, 4.765 -0.031 0.975 
Benzodiazepine dose change (%) 0.038 -0.014, 0.090 1.439 0.153 

Documented diagnosis of 
dementia 

-2.632 -9.831, 4.567 -0.724 0.470 

Adjusted R2  0.006    

Multiple R2 0.023    

N
PI

-N
H 

fa
ct

or
 1

 Intercept -0.219 -1.656, 1.219 -0.301 0.764 

Benzodiazepine dose change (%) 0.007 -0.009, 0.022 0.840 0.403 

Documented diagnosis of 
dementia 

-0.917 -3.055, 1.221 -0.850 0.397 

Adjusted R2  -0.004    

Multiple R2  0.013    

N
PI

-N
H 

fa
ct

or
 2

 Intercept -0.911 -2.904, 1.08 -0.905 0.367 

Benzodiazepine dose change (%) 0.010 -0.012, 0.031 0.910 0.365 

Documented diagnosis of 
dementia 

0.439 -2.525, 3.403 0.293 0.770 

Adjusted R2  -0.010    

Multiple R2  0.008    

N
PI

-N
H 

fa
ct

or
 3

 Intercept -0.171 -1.205, 0.864 -0.327 0.744 

Benzodiazepine dose change (%) 0.002 -0.009, 0.013 0.308 0.758 

Documented diagnosis of 
dementia 

-0.775 -2.313, 0.763 -0.998 0.320 

Adjusted R2 -0.008    

Multiple R2  0.010    
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N
PI

-N
H 

fa
ct

or
 4

 Intercept 0.705 -0.425, 1.834 1.236 0.219 

Benzodiazepine dose change (%) 0.009 -0.004, 0.021 1.382 0.170 

Documented diagnosis of 
dementia 

-1.512 -3.192, 1.67 -1.784 0.077 

Adjusted R2 0.027    

Multiple R2  0.044    

N
PI

-N
H 

fa
ct

or
 5

 Intercept 0.039 -0.791, 0.868 0.092 0.927 

Benzodiazepine dose change (%) 0.008 -0.001, 0.016 1.669 0.098 

Documented diagnosis of 
dementia 

0.346 -0.888, 1.580 0.555 0.580 

Adjusted R2  0.009    

Multiple R2 0.026    

NPI-NH=Neuropsychiatric Inventory-Nursing Home version, 95%CI=95% confidence interval 

 

Figure 34: Scatterplots showing the relationship between change (%) in the diazepam daily dose equivalent and 
changes in the NPI-NH (A) total, (B) factor 1, (C) factor 2, (D) factor 3, (E) factor 4 and (F) factor 5 scores. NPI-
NH=Neuropsychiatric Inventory-Nursing Home version, DDE=daily dose equivalent. 
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6.3.3.3.2 Cohen-Mansfield Agitation Inventory 

A total of 118 residents initially using a benzodiazepine at baseline were assessed with the CMAI 

psychometric tool at baseline and four months. There were no appreciable changes in scores 

between baseline and four months (Table 37). 

Table 37: Mean Cohen-Mansfield Agitation Inventory total and factor scores at baseline and four months for 
residents using a benzodiazepine at baseline. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Total 46.9 (43.1, 50.6) 47.4 (43.8, 51.0) -0.27 117 0.791 
Factor 1 12.1 (11.0, 13.3) 11.6 (10.7, 12.5) 0.94 117 0.349 
Factor 2 11.2 (9.9, 12.4) 11.4 (10.1, 12.6) -0.33 117 0.741 
Factor 3 11.3 (10.2, 12.5) 11.9 (10.6, 13.2) -0.89 117 0.375 

df=degrees of freedom, 95%CI=95% confidence interval 

 

Figure 35: Beeswarm plot of the CMAI (A) total, (B) factor 1, (C) factor 2 and (D) factor 3 scores at baseline and four 
months for all residents taking a benzodiazepine at baseline. The blue dot represents mean and the error bars 
indicate the 95% confidence interval. CMAI=Cohen-Mansfield Agitation Inventory. 
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Improvements in the CMAI total and factor scores were associated with the magnitude 

of benzodiazepine dose reduction (Figure 36). Using multiple linear regression models to control 

for residents with a documented diagnosis of dementia, trends towards improvements in the 

CMAI total and factor scores were detected with greater benzodiazepine dose reduction (Table 

38). In particular, a 10% reduction in benzodiazepine dose between baseline and four months 

was associated with a 0.49-point (95%CI=-0.06, 1.03; p=0.078) decrease in the CMAI total score, 

a 0.17-point (95%CI=-0.01, 0.34; p=0.062) decrease in the CMAI factor 2 score (physically 

nonaggressive behaviour), and a 0.16-point (95%CI=-0.03, 0.34; p=0.095) decrease in the CMAI 

factor 3 score (verbally agitated behaviour). 

Among residents who had their benzodiazepine ceased (n=25), there was a non-

significant 7.8-point decrease in the mean CMAI total score between baseline (mean=54.2, 

95%CI=43.9, 64.5) and four months (mean=46.4, 95%CI=38.7, 54.1) (t(24)=1.546, p=0.135). 

Table 38: Estimated changes in the CMAI total and factor scores associated with changes (%) in the diazepam daily 
dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

CM
AI

 to
ta

l 

Intercept 1.434 -3.587, 6.456 0.566 0.573 
Benzodiazepine dose change (%) 0.049 -0.006, 0.103 1.779 0.078 
Documented diagnosis of 
dementia 

-0.194 -7.662, 7.273 -0.051 0.959 

Adjusted R2  0.010    
Multiple R2  0.027    

CM
AI

 fa
ct

or
 1

 Intercept 0.036 -1.394, 1.467 0.050 0.960 
Benzodiazepine dose change (%) 0.007 -0.008, 0.023 0.947 0.346 
Documented diagnosis of 
dementia 

-0.924 -3.052, 1.203 -0.861 0.391 

Adjusted R2  -0.003    
Multiple R2  0.015    

CM
AI

 fa
ct

or
 2

 Intercept 0.285 -1.353, 1.923 0.345 0.731 
Benzodiazepine dose change (%) 0.017 -0.001, 0.034 1.885 0.062 
Documented diagnosis of 
dementia 

0.480 -1.956, 2.917 0.390 0.697 

Adjusted R2  0.014    
Multiple R2  0.031    
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CM
AI

 fa
ct

or
 3

 Intercept 0.437 -1.291, 2.165 0.501 0.617 
Benzodiazepine dose change (%) 0.016 -0.003, 0.034 1.683 0.095 
Documented diagnosis of 
dementia 

0.943 -1.626, 3.512 0.727 0.469 

Adjusted R2  0.011    
Multiple R2 0.028    

CMAI=Cohen-Mansfield Agitation Inventory, 95%CI=95% confidence interval 

 

 

Figure 36: Scatterplots showing the relationship between the change (%) in the diazepam daily dose equivalent and 
changes in the CMAI (A) total, (B) factor 1, (C) factor 2 and (D) factor 3 scores. CMAI=Cohen-Mansfield Agitation 
Inventory, DDE=daily dose equivalent. 

6.3.3.4 Change in other medications 

As indicated in Table 39, there was no appreciable change in the number of medications from 

other medication classes that may have a beneficial or negative effect on neuropsychiatric 

symptoms (e.g., cholinesterase inhibitors, memantine, anticonvulsants). 



201 | P a g e  
Daniel J. Hoyle 

Table 39: Utilisation of other medication classes that may have beneficial or negative effects on neuropsychiatric 
symptoms, at baseline and four months. 

Medication class/groups Median number 
(range) of medications 
used at baseline 

Median number (range) 
of medications used at 
four months 

p-value 

Cholinesterase inhibitors 0 (0, 1) 0 (0, 1) 0.346 
Memantine 0 (0, 1) 0 (0, 1) NA 
Anticonvulsants 0 (0, 3) 0 (0, 3) 0.120 
Adrenergic agents 0 (0, 1) 0 (0, 1) 0.773 
Non-benzodiazepine anxiolytics 0 (0, 0) 0 (0, 0) NA 
Z-drugs 0 (0, 1) 0 (0, 1) 1.000 
Antidepressants 1 (0, 2) 1 (0, 2) 0.802 
Tricyclic antidepressants 0 (0, 1) 0 (0, 1) NA 
Mirtazapine 0 (0, 2) 0 (0, 2) 0.777 
Opioids 0 (0, 3) 0 (0, 3) 0.152 
Non-benzodiazepine sedatives 0 (0, 1) 0 (0, 1) NA 
Antihistamines 0 (0, 1)  0 (0, 1) NA 
Anticholinergics 0 (0, 2) 0 (0, 2) NA 

 

Similarly, there was no appreciable change in the proportion of residents taking these other 

medication classes between baseline and four months (Table 40). 

Table 40: Proportion of residents using other medication classes that may have beneficial or negative effects on 
neuropsychiatric symptoms, at baseline and four months. 

Medication class/groups Proportion (number) 
of residents using the 
medication at baseline 

Proportion (number) of 
residents using the 
medication at four months 

p-value 

Cholinesterase inhibitors 6.7% (12) 5.6% (10) 0.826 
Memantine 1.1% (2) 1.1% (2) 1.000 
Anticonvulsants 14.5% (26) 12.3% (22) 0.642 
Adrenergic agents 31.8% (57) 31.3% (56) 1.000 
Non-benzodiazepine anxiolytics 0% (0) 0% (0) NA 
Z-drugs 0.6% (1) 0.6% (1) 1.000 
Antidepressants 54.2% (97) 54.8% (98) 1.000 
Tricyclic antidepressants 5.6% (10) 5.6% (10) 1.000 
Mirtazapine 16.8% (30) 18.4% (33) 0.781 
Opioids 17.9% (32) 20.1% (36) 0.686 
Non-benzodiazepine sedatives 0.6% (1) 0.6% (1) 1.000 
Antihistamines 1.7% (3) 1.7% (3) 1.000 
Anticholinergics 8.4% (15) 8.4% (15) 1.000 

 

6.3.4 Discussion 

The key overall finding is that there was no evidence of worsened neuropsychiatric symptoms 

with antipsychotic and/or benzodiazepine dose reduction within a sample of residents involved 

in RedUSe. Moreover, there were trends towards less frequent physically nonaggressive 
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behaviour (CMAI factor 2) with antipsychotic and benzodiazepine dose reduction and less 

frequent verbally agitated behaviour (CMAI factor 3) with benzodiazepine dose reduction. 

Generally, the greatest improvements in the NPI-NH and CMAI total and factor scores were seen 

with antipsychotic and benzodiazepine cessation.  

The absence of evidence to suggest worsening in neuropsychiatric symptoms with 

antipsychotic dose reduction aligns with previous intervention studies that have utilised similar 

strategies.47, 531 In particular, the possible positive effect of antipsychotic dose reduction on 

neuropsychiatric symptoms is consistent with a smaller antipsychotic deprescribing 

intervention performed in Australia over the same timeframe, called the ‘Halting Antipsychotic 

use in Long Term care’ (HALT) project.530 This multicomponent intervention recruited residents 

taking antipsychotics from a sample of 23 RACFs (n=133) who consented to have their 

antipsychotic withdrawn. Residents were excluded from this study if they had a primary 

psychiatric illness (e.g., schizophrenia, bipolar disorder) or severe neuropsychiatric symptoms 

(e.g., a total NPI-NH score ≥50, NPI-NH).530 HALT consisted of an education/training component 

for health care staff and individualised antipsychotic deprescribing protocols. The intervention 

resulted in dose reduction for 87.3% of residents at six months post-intervention.530 In 

comparison, RedUSe was a facility-based intervention where multiple quality improvement 

strategies were implemented for staff and health practitioners to ensure appropriate 

psychotropic use, along with a structured interdisciplinary psychotropic review process.50 

Residents were not individually recruited to participate. Over 38% of all residents prescribed 

antipsychotics at baseline in RedUSe (n=835) had their dose reduced or ceased at six months.50 

The estimated effect of antipsychotic cessation (i.e., 100% dose reduction) on the NPI-

NH total score in our study (1.3-point improvement compared to no dose change) is similar to 

that reported by Brodaty et al. (1.0-point improvement).530 However, the estimated impact of 

antipsychotic cessation on the CMAI total score was greater in our study (7.3-point 
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improvement compared to no dose change) than reported in HALT (1.7-point improvement).530 

The statistical analysis methodology may account for differences in the CMAI. Whilst HALT 

compared the same resident before and after, our study compared residents who had 

completed antipsychotic cessation against those who had no change in their dose. When 

limiting our study to those who had their antipsychotic ceased (n=18), the reduction in the total 

NPI-NH (2.5 points) and CMAI score (2.5 points) were similar to that reported by HALT. 

Nonetheless, the findings from both interventions add to the weight of evidence that reducing 

antipsychotics does not generally worsen neuropsychiatric symptoms. Instead, the evidence 

from HALT and our study indicates that reduction may modestly improve some behavioural 

symptoms. One possible explanation could be that continued use of antipsychotics may be 

exacerbating neuropsychiatric symptoms, or, alternatively, that the use of non-pharmacological 

strategies and/or resident-centred care has increased in the absence of pharmacological 

treatment.  

Earlier RCTs by Ballard et al. have reported an increase in neuropsychiatric symptoms 

upon antipsychotic withdrawal in residents with an initial NPI-NH score greater than 14.492, 632 

However, in direct contrast, evidence in our study reported improvements in symptoms upon 

antipsychotic and benzodiazepine dose reduction in residents with higher initial NPI-NH scores.  

In our sample, 19 of 30 (63%) residents who had their antipsychotic dose reduced and 

18 of 42 (43%) residents who had their benzodiazepine dose reduced had an initial total NPI-

NH score greater than 14. Among these residents, the total NPI-NH score decreased by an 

average of 18.5 points (95%CI=-33.6, -3.4) in residents who had their antipsychotic dose 

reduced and an average of 14.6 points (95%CI=-25.8, -3.3) in residents who had their 

benzodiazepine dose reduced.  

Whilst it was beyond the scope of this study to determine reasons for these differences, 

it should be acknowledged that Ballard et al.’s earlier studies492, 632 had a definitive date of 
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antipsychotic withdrawal, whereas residents in the current study had their antipsychotic dose 

reduced at various time points between baseline and four months. Therefore, improvements in 

their neuropsychiatric symptoms may have been associated with changes in the underlying 

condition prior to antipsychotic dose reduction. Additionally, the studies by Ballard et al.492, 632 

were placebo-controlled trials with no extra training provided to RACF staff on non-

pharmacological strategies. The training delivered in RedUSe50 may have led to increased use 

of non-pharmacological strategies and/or resident-centred care in the absence of 

pharmacological treatment. In any case, future, adequately powered studies are needed to 

conclusively determine factors related to change in neuropsychiatric symptoms upon 

antipsychotic and/or benzodiazepine dose reduction.   

In our study, benzodiazepine dose reduction was not associated with worsened 

agitation (measured with the CMAI), anxiety (measured with NPI-NH factor 2) or sleep 

disturbances (measured with NPI-NH factor 4). Instead, there were trends toward improved 

agitation scores with benzodiazepine dose reduction.  

In our study, improvement in agitation was driven predominantly by reduced frequency 

of physically nonaggressive behaviour (e.g., wandering, restlessness) associated with 

antipsychotic and benzodiazepine dose reduction. Benzodiazepine dose reduction was also 

associated with reduced verbally agitated behaviour (e.g., constant requests for attention). It is 

possible that confusion and disorientation associated with ongoing use of antipsychotics and/or 

benzodiazepines may have exacerbated symptoms such as constant requests for attention 

and/or wandering.205, 242, 537 Additionally, long-term antipsychotic use is associated with 

extrapyramidal side effects, such as akathisia, which consists of motor restlessness, feelings of 

inner tension, discomfort and wandering620, 633; symptoms that may be mistaken for physically 

nonaggressive behaviour.231 Further prospective, controlled studies are necessary to investigate 

these effects. 
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The lack of evidence to suggest worsened sleep disturbances with benzodiazepine dose 

reduction aligns with another smaller Australian intervention.518 Gilbert et al. recruited 69 

residents from two geographically separated RACFs (intervention RACF=30 residents, control 

RACF=39 residents). Residents who were acutely unwell, bed-bound or had a diagnosis of 

dementia were excluded from the study. The intervention involved educating nursing staff, 

sending prompts for dose reduction to the prescribers and a relaxation course for the residents. 

Whilst the proportion of residents taking benzodiazepines in the intervention setting decreased 

significantly (70% to 35% over 12 weeks, p<0.001), there were no statistically significant 

differences between the mean sleep satisfaction scores for the intervention or control groups 

over time.518 Combined with our results, these findings provide support that, generally, 

benzodiazepine dose reduction in RACF residents does not worsen sleep disturbances within 

interventions that provide education for RACF staff.  

6.3.4.1 Limitations 

The outcomes of this study should be interpreted with consideration of several limitations. First, 

RedUSe was funded as an implementation project, with experimental research not permitted. 

This precluded the use of a control group which made it difficult to determine whether changes 

in the outcome were a result of dose changes or other time-dependent effects (e.g., changes in 

neuropsychiatric symptoms with time). Future prospective studies should utilise a controlled 

design to overcome this limitation.  

Second, whilst trends toward improved agitation with antipsychotic and 

benzodiazepine dose reduction were identified in this study, our results are derived from a small 

sample which impacts our ability to detect statistically significant associations. In Chapter 5.6.3, 

we calculated a required sample size of 184 residents taking antipsychotics and 

benzodiazepines. However, resident recruitment from many RACFs was lower than expected. 

Whilst efforts were made to increase the sample size by recruiting more RACFs through 
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subsequent waves of the project, unexpected time-delays and budget constraints limited our 

ability to recruit more facilities. A major unexpected time-delay included the need to reapply 

for ethical approval for the sub-study through separate RACF ethics committees despite having 

National Ethics Application Form (NEAF) ethical approval provided by the University. 

Unfortunately, the RedUSe intervention had often started before ethical approval for the sub-

study was provided, thus baseline data could not be sought. Secondly, there were vast distances 

between RACFs and limited funding available to facilitate travel to extra facilities. It is important 

that future studies are sufficiently powered and funded to investigate these trends further.  

 Third, considering the ethical requirement for arms-length recruitment, we relied on 

the champion nurses to identify all eligible residents and gain consent from them or the ‘person 

responsible’ for them. These nurses were not trained researchers and were required to perform 

this task on top of their usual nursing duties. Efforts were made to confirm that the nurse had 

attempted to recruit all eligible residents. For example, each champion nurse was provided with 

a form to indicate the number of eligible residents identified and the number of consent forms 

sent. This form was rarely completed; therefore, it was not considered a reliable measure for 

recruitment. Considering the reliance on the champion nurses to recruit residents, there was 

possibly an element of non-random recruitment of residents who were stable and perceived to 

no longer have a need for their sedating medication. This may have affected the 

representativeness of the sample to the broader antipsychotic and/or benzodiazepine taking 

population. Future studies should investigate other approaches to ensure that all eligible 

residents are approached, such as using trained impartial research assistants to recruit residents.  

Fourth, as a national implementation project, it was not considered logistically viable 

to collect data outside of the baseline and four-month data collection periods. Consequently, 

we could not accurately determine the duration of antipsychotic and/or benzodiazepine use 

prior to the intervention or whether residents had multiple dose changes between baseline and 



207 | P a g e  
Daniel J. Hoyle 

four months. Future interventions should ideally review antipsychotic and/or benzodiazepine 

use in the months prior to the intervention to investigate differences in outcomes based on the 

duration of use. Furthermore, information on antipsychotic and/or benzodiazepine dose 

changes should be collected regularly and/or prescribing records assessed to provide a more 

detailed picture of the impact that the intervention had on medication use. 

Fifth, some residents may have experienced co-occurring delirium. Therefore, it is 

possible that some of the trends towards improvement in symptoms at four months with 

antipsychotic dose reduction may be attributed, in part, to the resolution of delirium. A total of 

eight residents had a history of delirium but it was unclear whether this was a current diagnosis.  

Lastly, neither RACF staff nor assessors were blind to medication use at baseline and 

four months. Whilst this may have introduced some reporting bias, it is unlikely, as we did not 

detect any statistically significant changes in the neuropsychiatric symptoms related to dose 

reduction.  

6.3.5 Conclusion 

Our results found no evidence that neuropsychiatric symptoms were worsened with 

antipsychotic and/or benzodiazepine dose reduction. Interestingly, there were small potential 

improvements and/or possible mitigation of deterioration in symptoms with antipsychotic and 

benzodiazepine reduction. In the future, large scale randomised-controlled trials would be 

required to determine whether there are indeed positive effects of dose reduction over long 

periods of time. 
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6.4 Quality of life 

6.4.1 Introduction 

Maximisation of quality of life (QoL) is a major goal within residential aged care.634, 635 The World 

Health Organization defines QoL as “an individual’s perception of their position in life in the 

context of the culture and value systems in which they live and in relation to their goals, 

expectations, standards and concerns. It is a broad ranging concept affected in a complex way 

by the person’s physical health, psychological state, personal beliefs, social relationships and 

their relationship to salient features of their environment”.636 In Australia, enhancement of 

resident QoL is referred to several times within the Quality of Care Principles 2014 for 

residential aged care,637 and is expected to be included as a RACF quality indicator in the near 

future.638, 639 Despite the focus on preserving and promoting QoL, residents of RACFs are more 

likely to report a lower QoL compared to their community-dwelling counterparts.500 

Several studies have identified neuropsychiatric symptoms228-231 and psychotropic drug 

use500, 640, 641 as risk factors for lower QoL. However, despite QoL measures being increasingly 

used in research within RACFs,642 studies investigating relationships between psychotropic dose 

reduction and QoL are still lacking. Through our systematic review, in Chapter 4, only three 

studies reported on changes in QoL associated with a reduction in antipsychotic use.515, 517, 520 

Two of these studies found no change in QoL,517, 520 whereas the other reported a significant 

decline in QoL associated with antipsychotic cessation.515 None of the studies investigated the 

impact that benzodiazepine dose reduction has on QoL.  

A barrier to psychotropic reduction among nursing staff and prescribers is the 

perception that the resident’s QoL may deteriorate.44, 162 Considering uncertainty in the 

relationship between psychotropic reduction and QoL and the goal to maximise QoL within 

residential aged care, the aim of Chapter 6.4 is to investigate changes in QoL associated with 
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antipsychotic and benzodiazepine dose reduction. Figure 37 illustrates where these findings fit 

in this thesis. 

 

Figure 37: Flow of the analysis for the clinical outcomes. This sub-chapter is dedicated to investigating the association 
between antipsychotic and benzodiazepine dose reduction and change in quality of life. GP=General Practitioner. 

6.4.2 Methods 

QoL was assessed at baseline and four months in a sample of residents involved in RedUSe, 

through psychometric testing of the RACF nursing and care staff, the residents (if they were able 

to provide informed consent) and a mail-out to the ‘person responsible’ for the residents (e.g., 

family member, legal guardian), using the AQoL-4D tool (Chapter 5.7.1.5).541 Whilst the 

responses from the RACF nursing and care staff were the primary measure of QoL, responses 

from the residents and ‘person responsible’ for the residents were sought as well to facilitate 

comparisons. 

Differences between self-reported and proxy-reported QoL have been documented in 

the literature.643-645 Generally, proxies rate QoL lower than the patient themselves.643, 644 

However, a recent study assessing the QoL, using the EuroQoL-5D (EQ-5D), in 556 RACF UK 

residents found that care staff overestimated the EQ-5D utility scores for residents with no 

cognitive impairment and underestimated scores for those with severe cognitive impairment.645  
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Inter-rater reliability in the current study was investigated by calculating intraclass 

correlation (ICC) coefficients using a one-way random-effects model within the ‘irr’ package in 

R.594 Most of the ICC coefficients indicated poor to moderate inter-rater reliability across the 

utility and dimension scores (Appendix K).646 Considering these results and earlier findings of 

substantial inter-rater variability, the decision was made to analyse the data separately based 

on the rater (nursing staff, ‘person responsible’ for the residents, and the residents themselves). 

RACF staff rated QoL at baseline and four months for all but one resident (one resident 

initially taking a benzodiazepine was erroneously missed at baseline). In contrast, the ‘person 

responsible’ for the resident assessed the resident’s QoL at baseline and four months in 

approximately one-third of cases. Similarly, the resident assessed their own QoL at baseline and 

four months in approximately one-third of cases. However, resident-rated QoL among 

antipsychotic users was collected in just four residents (Table 41). Considering that relatively 

few residents had their QoL measured by the ‘person responsible’ for the resident or the 

residents themselves, analysis of these data is reported in Appendix K, while RACF staff-rated 

QoL is presented here. 

Table 41: Count of residents with an Assessment of Quality of Life-4D score at baseline and four months, stratified 
by the rater. 

Nursing staff Person responsible Resident 
AP users: 83 
BZ users: 117 

AP users: 32 
BZ users: 31 

AP users: 4 
BZ users: 38 

AP users=Residents prescribed antipsychotics at baseline, BZ users=Residents prescribed 
benzodiazepines at baseline 

6.4.2.1 Assessment of Quality of Life scoring 

As per Chapter 5.7.1.5.1, the AQoL-4D utility and dimension scores ranged from -0.04 (QoL 

worse than death) to 0 (QoL equivalent to death) to 1 (best QoL). 

6.4.2.2 Statistical analysis 

Similar to Chapter 6.3, two separate sets of analyses were run; one for antipsychotic users 

(those with a chlorpromazine daily dose equivalent >0 mg at baseline) and one for 
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benzodiazepine users (those with a diazepam daily dose equivalent >0 mg at baseline). The 

distribution of the AQoL-4D utility and dimension scores were initially investigated using 

beeswarm plots. A paired t-test was utilised to detect statically significant changes in scores 

between baseline and four months. 

To investigate the relationship between the magnitude of antipsychotic and 

benzodiazepine dose changes and the AQoL-4D utility and dimension scores, linear regression 

models were fitted with the ‘lm’ function in R.594 Potentially confounding variables, identified 

in Chapter 6.2, were controlled for within the models where appropriate. In the antipsychotic 

users’ model, this included CMAI factor 2 and 3 baseline scores. In the benzodiazepine users’ 

model, we controlled for the CMAI factor 2 baseline score and having a ‘documented diagnosis 

of dementia’. From the output of these models, we were able to estimate the unit change in 

the AQoL-4D utility and dimension scores associated with the percentage change in the 

antipsychotic and benzodiazepine doses between baseline and four months.  

Inspection of Q-Q plots of the residuals revealed approximately normal distributions of 

the residuals with small violations of this assumption in the tails. To account for this violation, 

confidence intervals were bootstrapped. Plots of the AQoL-4D utility and dimension scores, and 

antipsychotic and benzodiazepine doses at baseline and four months were inspected for non-

linear distribution of the data.  

Lastly, the change in the AQoL-4D utility and dimension scores was assessed for 

residents who completely ceased their antipsychotic or benzodiazepine between baseline and 

four months, using paired t-tests. 
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6.4.3 Results 

6.4.3.1 Feasibility of measuring quality of life associated with antipsychotic and/or 

benzodiazepine dose change 

When proxy-rated by nursing staff, it appeared feasible to measure QoL using the AQoL-4D; 

data were available for all participants present in the study at baseline and four months with 

the exception of one resident who was erroneously omitted at baseline.  

6.4.3.2 Antipsychotic users 

A total of 83 residents initially taking an antipsychotic had their QoL assessed by RACF nursing 

or care staff at baseline and four months. The AQoL-4D utility and the relationship, physical 

senses, and psychological wellbeing dimension scores remained relatively stable between 

baseline and four months. However, there was a clinically and statistically significant increase 

in the independent living dimension score (Table 42, Figure 38).4 

 
4 A change in the AQoL-4D score by ≥0.06 points is considered clinically significant. 
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Table 42: Mean Assessment of Quality of Life-4D utility and dimension scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Utility  0.15 (0.10, 0.21) 0.17 (0.11, 0.23) -0.559 82 0.578 
Independent living  0.25 (0.17, 0.33) 0.38 (0.29, 0.46) -2.654 82 0.010 
Relationships  0.47 (0.40, 0.54) 0.45 (0.39, 0.52) 0.384 82 0.702 
Physical senses 0.74 (0.69, 0.79) 0.72 (0.67, 0.77) 0.860 82 0.393 
Psychological wellbeing 0.82 (0.78, 0.86) 0.82 (0.78, 0.85) 0.038 82 0.970 

df=degrees of freedom, 95%CI=95% confidence interval 

 

Figure 38: Beeswarm plot of the AQoL-4D (A) utility and (B) independent living, (C) relationships, (D) physical senses 
and (E) psychological wellbeing dimension scores at baseline and four months for all residents taking an antipsychotic 
at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. AQoL-4D=Assessment 
of Quality of Life-4D tool. 

The relationship between the magnitude of antipsychotic dose change and change in 

AQoL-4D utility and dimension scores were investigated using regression modelling. After 

controlling for the CMAI factor 2 and 3 baseline scores, we identified a slight, albeit non-

significant, increase in the AQoL-4D utility score associated with the magnitude of antipsychotic 

dose reduction (β=-0.001; i.e., AQoL-4D utility score was 0.01 higher, on average, for each 10% 



214 | P a g e  
Daniel J. Hoyle 

reduction in the chlorpromazine daily dose equivalent, p=0.124, 95%CI=-0.002, 0.000; Table 43 

and Figure 39). 

As per Table 43, the magnitude of antipsychotic dose reduction was associated with a 

similar increase in the AQoL-4D dimension scores, albeit not significantly, after controlling for 

the CMAI factor 2 and 3 baseline scores. 

There was, however, a clinically and statistically significant increase in the AQoL-4D 

utility score between baseline (mean=0.094, 95%CI=-0.010, 0.199) and four months 

(mean=0.206, 95%CI=0.059, 0.353) in the 18 residents who had their antipsychotic ceased 

(t(17)=-2.259, p=0.037). The increase in the utility score was primarily driven by an 

improvement in the independent living dimension, which increased from an average of 0.141 

(95%CI=-0.001, 0.283) at baseline to 0.382 (95%CI=0.169, 0.594) at four months (t(17)=-2.404, 

p=0.028). There were no statistically or clinically significant changes in other AQoL-4D 

dimension scores. 

Table 43: Estimated changes in the AQoL-4D utility and dimension scores associated with changes (%) in the 
chlorpromazine daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

U
til

ity
 

Intercept -0.087 -0.209, 0.035 -1.418 0.160 
Antipsychotic dose change (%) -0.001 -0.002, 0.000 -1.553 0.124 
Baseline CMAI factor 2 score 0.006 -0.005, 0.017 1.041 0.301 
Baseline CMAI factor 3 score 0.001 -0.012, 0.013 0.123 0.902 
Adjusted R2  0.037    
Multiple R2  0.072    

In
de

pe
nd

en
t 

liv
in

g 
di

m
en

sio
n 

Intercept 0.064 -0.120, 0.248 0.696 0.489 
Antipsychotic dose change (%) -0.001 -0.003, 0.000 -1.485 0.142 
Baseline CMAI factor 2 score 0.004 -0.012, 0.020 0.482 0.631 
Baseline CMAI factor 3 score -0.002 -0.020, 0.017 -0.157 0.875 
Adjusted R2  -0.001    
Multiple R2  0.035    

Re
la

tio
ns

hi
ps

 
di

m
en

sio
n 

Intercept -0.055 -0.230, 0.121 -0.619 0.538 
Antipsychotic dose change (%) -0.001 -0.002, 0.001 -0.671 0.504 
Baseline CMAI factor 2 score -0.002 -0.017, 0.014 -0.195 0.846 
Baseline CMAI factor 3 score 0.004 -0.014, 0.022 0.433 0.666 
Adjusted R2  -0.030    
Multiple R2  0.008    
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Ph
ys

ic
al

 se
ns

es
 

di
m

en
sio

n 

Intercept -0.117 -0.214, -0.020 -2.404 0.019 
Antipsychotic dose change (%) -0.001 -0.001, 0.000 -1.023 0.310 
Baseline CMAI factor 2 score 0.008 -0.001, 0.016 1.745 0.085 
Baseline CMAI factor 3 score -0.002 -0.011, 0.008 -0.297 0.767 
Adjusted R2  0.051    
Multiple R2  0.086    

Ps
yc

ho
lo

gi
ca

l 
w

el
lb

ei
ng

 
di

m
en

sio
n 

Intercept -0.061 -0.142, 0.021 -1.480 0.143 
Antipsychotic dose change (%) -0.001 -0.001, 0.000 -1.513 0.134 
Baseline CMAI factor 2 score 0.001 -0.006, 0.008 0.317 0.752 
Baseline CMAI factor 3 score 0.003 -0.006, 0.011 0.638 0.525 
Adjusted R2  0.017    
Multiple R2 0.053    

AQoL-4D=Assessment of Quality of Life-4D tool, 95%CI=95% confidence interval 

 

 

Figure 39: Scatterplots showing the relationship between change (%) in the chlorpromazine daily dose equivalent 
and changes in the AQoL-4D (A) utility and (B) independent living, (C) relationships, (D) physical senses and (E) 
psychological wellbeing dimension scores. AQoL-4D=Assessment of Quality of Life-4D tool, CPZ=chlorpromazine, 
DDE=daily dose equivalent. 
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6.4.3.3 Benzodiazepine users 

A total of 117 residents initially taking a benzodiazepine had their QoL assessed by RACF nursing 

or care staff at baseline and four months. Overall, the AQoL-4D utility and dimension scores 

remained relatively stable between baseline and four months (Table 44, Figure 40). 

Table 44: Mean Assessment of Quality of Life-4D utility and dimension scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Utility  0.20 (0.15, 0.24) 0.22 (0.17, 0.27) -0.917 116 0.361 
Independent living  0.32 (0.25, 0.38) 0.37 (0.30, 0.44) -1.500 116 0.136 
Relationships  0.58 (0.52, 0.64) 0.61 (0.55, 0.67) -0.890 116 0.375 
Physical senses 0.78 (0.74, 0.82) 0.76 (0.72, 0.80) 1.294 116 0.198 
Psychological wellbeing 0.80 (0.76, 0.83) 0.78 (0.74, 0.82) 0.751 116 0.454 

df=degrees of freedom, 95%CI=95% confidence interval 

 

Figure 40: Beeswarm plot of the AQoL-4D (A) utility and (B) independent living, (C) relationships, (D) physical senses 
and (E) psychological wellbeing dimension scores at baseline and four months for all residents taking a 
benzodiazepine at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. AQoL-
4D=Assessment of Quality of Life-4D tool. 
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Linear regression was used to examine the relationship between the magnitude of 

benzodiazepine dose reduction and changes in the AQoL-4D utility and dimension scores. After 

controlling for the baseline CMAI factor 2 score and having a documented diagnosis of dementia, 

we found no evidence of deterioration (or improvement) in the AQoL-4D utility or dimension 

scores associated with the magnitude of benzodiazepine dose reduction (Table 45 and Figure 

41).  

The AQoL-4D utility score remained relatively constant between baseline (mean=0.156, 

95%CI=0.066, 0.247) and four months (mean=0.200, 95%CI=0.106, 0.295) in the 25 residents 

who had their benzodiazepine ceased (t(24)=-0.765, p=0.452). On the other hand, the 

relationships dimension score increased by a clinically but not statistically significant amount 

between baseline (mean=0.542, 95%CI=0.410, 0.674) and four months (mean=0.603, 

95%CI=0.465, 0.742) in these residents (t(24)=-0.894, p=0.380). There were no clinically or 

statistically significant changes in other AQoL-4D dimension scores. 

Table 45: Estimated changes in the AQoL-4D utility and dimension scores associated with changes (%) in the diazepam 
daily dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

U
til

ity
 

Intercept -0.114 -0.218, -0.010 -2.166 0.032 
Benzodiazepine dose change (%) 0.000 -0.001, 0.001 0.003 0.997 
Documented diagnosis of 
dementia 

0.054 -0.059, 0.167 0.946 0.346 

Baseline CMAI factor 2 score 0.010 0.002, 0.019 2.482 0.015 
Adjusted R2  0.054    
Multiple R2  0.078    

In
de

pe
nd

en
t 

liv
in

g 
di

m
en

sio
n Intercept -0.141 -0.279, -0.004 -2.036 0.044 

Benzodiazepine dose change (%) 0.000 -0.001, 0.001 0.202 0.841 
Documented diagnosis of 
dementia 

0.083 -0.067, 0.232 1.099 0.274 

Baseline CMAI factor 2 score 0.015 0.004, 0.025 2.632 0.010 
Adjusted R2  0.066    
Multiple R2  0.090    

Re
la

tio
ns

hi
ps

 
di

m
en

sio
n 

Intercept -0.030 -0.152, 0.092 -0.492 0.624 
Benzodiazepine dose change (%) -0.001 -0.001, 0.001 -0.161 0.872 
Documented diagnosis of 
dementia 

0.012 -0.120, 0.144 0.179 0.858 

Baseline CMAI factor 2 score 0.005 -0.005, 0.014 0.944 0.347 
Adjusted R2  -0.016    
Multiple R2  0.011    
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Ph
ys

ic
al

 se
ns

es
 

di
m

en
sio

n 

Intercept -0.096 -0.167, -0.025 -2.693 0.008 
Benzodiazepine dose change (%) 0.001 -0.000, 0.001 0.376 0.708 
Documented diagnosis of 
dementia 

0.046 -0.030, 0.123 1.198 0.233 

Baseline CMAI factor 2 score 0.005 -0.001, 0.010 1.702 0.092 
Adjusted R2  0.028    
Multiple R2  0.053    

Ps
yc

ho
lo

gi
ca

l 
w

el
lb

ei
ng

 
di

m
en

sio
n 

Intercept -0.041 -0.124, 0.043 -0.956 0.341 
Benzodiazepine dose change (%) 0.000 -0.000, 0.001 0.975 0.332 
Documented diagnosis of 
dementia 

0.014 -0.077, 0.105 0.307 0.759 

Baseline CMAI factor 2 score 0.002 -0.005, 0.009 0.630 0.530 
Adjusted R2  -0.013    
Multiple R2  0.013    

AQoL-4D=Assessment of Quality of Life-4D tool, 95%CI=95% confidence interval 

 

 

Figure 41: Scatterplots showing the relationship between change (%) in the diazepam daily dose equivalent (DDE) 
and changes in the AQoL-4D (A) utility and (B) independent living, (C) relationships, (D) physical senses and (E) 
psychological wellbeing dimension scores. AQoL-4D=Assessment of Quality of Life-4D tool. 
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6.4.4 Discussion 

The key overall finding is that there was no evidence of worsened QoL with antipsychotic and/or 

benzodiazepine dose reduction. Importantly, however, there was a clinically and statistically 

significant improvement in QoL among residents who had their antipsychotic ceased. This 

improvement was primarily driven by improvements in the independent living dimension. 

Additionally, there was a clinically but not statistically significant improvement in the AQoL-4D 

relationships dimension score associated with benzodiazepine withdrawal.  

 Based on our systematic review and updated literature search in Chapter 4, only five 

studies (from three interventions) had reported on the relationship between antipsychotic dose 

reduction and change in QoL.515, 517, 520, 531 The lack of deterioration in QoL with antipsychotic 

dose reduction in our study is consistent with the two oldest studies.517, 520 However, unlike 

these studies, which used dementia care mapping,517, 520 we used a multi-attribute utility tool 

to measure QoL. The use of a multi-attribute utility tool takes significantly less time to 

administer and allows for the calculation of quality-adjusted life years (QALYs), which are 

commonly used in economic evaluations of health programs.647 The calculation of cost per QALY 

gained indicates the explicit value of improvements in QoL over time lived.566 

The other three studies presented QoL outcomes associated with the WHELD 

antipsychotic reduction program.515, 531, 532 In 2016, Ballard et al. performed a proof-of-concept 

study which included a person-centred care intervention with an antipsychotic review and/or a 

social interaction intervention and/or an exercise intervention among people with dementia 

residing in 16 UK RACFs.515 Residents who received the antipsychotic review intervention alone 

exhibited a 4.54-point (95%CI=-9.25, 0.19) deterioration (p=0.06) in the DEMQOL-proxy score 

compared to residents not receiving the antipsychotic review intervention.515 However, there 

was no evidence of deterioration in QoL in residents who received both an antipsychotic review 

and social interaction intervention.515 It is noteworthy that residents receiving the antipsychotic 
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review intervention alone also exhibited deterioration in neuropsychiatric symptoms, which 

were mitigated by the addition of a social interaction intervention.514, 516 It is possible that the 

deterioration in neuropsychiatric symptoms may have worsened QoL228-231 or may have 

contributed to staff distress leading to the reporting of lower QoL.648 Ballard et al. postulated 

that the social interaction intervention enabled staff to better understand and integrate person-

centred care into their practice resulting in improved QoL.515 

 The WHELD intervention has since been optimised to incorporate both the 

antipsychotic review and social interaction interventions and has been implemented across 69 

UK RACFs.531 The nine-month WHELD intervention led to a statistically significant 2.54-point 

improvement in the DEMQOL-proxy score (95%CI=0.81, 4.28) compared to treatment-as-

usual.531 Additionally, there was a 1.96-point improvement in the DEMQOL-proxy score 

(95%CI=0.38, 3.24) compared to treatment-as-usual among residents with clinically significant 

agitation (CMAI total score >40).532  

Differences between WHELD and RedUSe may, in part, account for the differences in 

QoL results between the interventions. In particular, WHELD was performed only in those with 

dementia and did not result in reductions to antipsychotic usage (antipsychotic prevalence was 

minimal at baseline).531 However, our study resulted in a 16.2% mean decrease in antipsychotic 

dose among residents with and without a diagnosis of dementia. It should be acknowledged, 

though, that WHELD was a person-centred care and psychological intervention designed to 

holistically improve the management of neuropsychiatric symptoms in residents with 

dementia.514 Furthermore, WHELD was implemented in an environment with relatively low 

antipsychotic use (approximately 9% at baseline), which indicates that most antipsychotic use 

may have been appropriate in this intervention and not have required reduction.531 RedUSe, on 

the other hand, was more focussed on the review and reduction of inappropriate antipsychotic 

and benzodiazepine use regardless of an underlying diagnosis of dementia.50 Furthermore, 
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antipsychotic use at baseline was higher (21.6%), which may have provided greater opportunity 

for dose reduction.50 

Earlier studies have reported reductions in proxy-rated QoL for people with dementia 

over time.649, 650 On the other hand, a recent study investigating longitudinal changes in QoL in 

residents with (n=158) and without dementia (n=254) found no significant changes in either 

group.651 The authors acknowledged that the inclusion of a more heterogenic population, in 

terms of age, and cognitive and functional limitations compared to previous studies, may have 

accounted for the differences in outcomes.651 Our study was also composed of a highly 

heterogeneous sample, with and without dementia. Therefore, like Ydstebø et al.,651 the lack of 

statistically significant changes in QoL with dose reduction may reflect the heterogeneity in our 

sample.  

Unlike earlier studies, we reported a clinically and statistically significant improvement 

in overall QoL with antipsychotic cessation. This change was driven by improvements in items 

related to the independent living dimension. Questions included in this dimension assessed the 

resident’s ability to perform self-care tasks and ADLs, and mobilise.541 The ability to perform 

self-care tasks and ADLs, and mobilise is dependent on cognitive (e.g., planning), motor (e.g., 

balance), and perceptual abilities.652 These abilities may be impaired by antipsychotic use (see 

Chapter 3). Thus, cessation of antipsychotic use may have resulted in improvements related to 

the independent living dimension. 

To our knowledge, there have been no similar multicomponent interventions in RACFs 

to explore the effects of benzodiazepine dose reduction on QoL (Chapter 4). However, our 

finding that QoL was unaffected by benzodiazepine dose reduction is consistent with a pilot 

study, albeit in a different clinical group of residents, on the feasibility of benzodiazepine 

discontinuation in five Belgian RACFs.494 Bourgeois et al. assessed the change in QoL for 38 

cognitively competent residents taking benzodiazepines (long term) for insomnia who, 
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alongside their prescriber, had agreed to initiate discontinuation of their benzodiazepine. No 

differences in the change in QoL were detected among these residents between baseline and 

eight months.494 The inclusion of residents using benzodiazepines for other conditions (e.g., 

anxiety, agitation) in our study provides support that benzodiazepine dose reduction may be 

achieved in a broader range of residents, with and without cognitive impairment, without 

negatively affecting QoL, in most cases.  

6.4.4.1 Limitations 

The outcomes of this study should be interpreted with consideration of several limitations. 

Some of the limitations discussed in Chapter 6.3 also affected our analysis in Chapter 6.4, such 

as: 

• absence of a control group; 

• small sample size; 

• possible recruitment bias; and, 

• lack of rater blinding. 

Additionally, comparison with and pooling of results from other studies is challenging 

due to differences in the data collection tools and follow-up time period. In 2017, Millar et al. 

recommended a core outcome set for effectiveness trials aimed at optimising prescribing in 

older adults in RACFs.506 Adoption of this core outcome set may help to improve comparisons 

between interventions as well as pooling of the results.  

Furthermore, the results presented in this sub-chapter are based on proxy-rated QoL, 

which are known to underestimate QoL.643, 644 Whilst we have provided the results for resident-

rated and ‘person responsible’ for the resident-rated QoL in Appendix K, few residents in our 

study had the cognitive capability to participate in an interview. Unfortunately, none of the 

residents who had their antipsychotic ceased were able to be interviewed. Therefore, we are 
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unable to comment on whether residents rated their own QoL higher upon antipsychotic 

discontinuation. 

6.4.5 Conclusion 

In conclusion, RACF staff-rated QoL did not deteriorate with antipsychotic or benzodiazepine 

dose reduction. Moreover, there was evidence of an improvement in QoL related to 

independent living associated with antipsychotic cessation. These results suggest that 

antipsychotic and/or benzodiazepine medications can be safely reduced in the RACF setting 

without negatively affecting the resident’s QoL and, in the case of antipsychotic withdrawal, 

potentially improve QoL. Larger, controlled, prospective studies are needed to further 

investigate changes in QoL related to antipsychotic dose reduction.  
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6.5 Social engagement 

6.5.1 Introduction 

Social engagement is the “ability to initiate social interaction and be receptive to social 

overtures from others”.653 Deterioration of physical and cognitive abilities in many older people 

can limit social engagement in the community and lead to RACF placement.653 RACF placement 

may further disrupt relationships with family and friends and, combined with physical and 

cognitive impairments, lead to social withdrawal.653 A 2002 study found that residents of US 

RACFs spent 65% of their time doing little to nothing and only 12% of their time in social 

activities.654 Whilst little research has investigated the engagement of Australian RACF residents, 

recent qualitative research of the lived experiences of RACF residents in Victoria and 

Queensland identified themes of social withdrawal.655 Residents in this study felt that staff 

provided good clinical care but were often too time-poor to engage in meaningful social 

interactions. Furthermore, residents indicated that there is little on offer at RACFs to keep them 

socially active.655 

Higher levels of social engagement may be associated with several benefits to residents 

of RACFs. In particular, social engagement has been associated with reductions in depression656 

and mortality,653 and improvements in function,657 cognition657, 658 and QoL.658 Additionally, the 

addition of a social interaction intervention to an antipsychotic review intervention has been 

shown to mitigate negative effects that the antipsychotic review intervention alone had on 

neuropsychiatric symptoms and QoL.514-516 This further strengthens a positive relationship 

between social engagement and QoL and supports an association between social engagement 

and reduced neuropsychiatric symptoms. 

The effect that antipsychotic use has on social engagement is debatable. It is argued 

that, when prescribed cautiously, antipsychotics can improve the physical and psychological 

wellbeing of older people, and, potentially, result in increased levels of social engagement.635 
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Conversely, adverse effects associated with antipsychotic use, such as sedation, may negatively 

affect a resident’s ability to engage socially in the RACF.635 

No studies within our systematic review (Chapter 4) had reported on the effects of 

antipsychotic and/or benzodiazepine dose reduction on social engagement. However, recently 

an Australian antipsychotic deprescription study, HALT, found that antipsychotic deprescription 

was not associated with changes in social engagement, as measured with the MOSES-

withdrawal subscale.530 

Considering that social engagement is important to the psychological and physical 

wellbeing of RACF residents and there is a concern that an increased sedative load may reduce 

levels of social engagement, Chapter 6.5 aimed to investigate changes in resident social 

engagement associated with antipsychotic and/or benzodiazepine dose reduction within the 

RedUSe program. Figure 42 illustrates where these findings fit in this overall thesis. 

 

Figure 42: Flowchart of the analysis for the clinical outcomes study. This sub-chapter is dedicated to investigating the 
association between antipsychotic and benzodiazepine dose reduction and change in social engagement. 
GP=General Practitioner. 
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6.5.2 Methods 

Social engagement was assessed at baseline and four months, through psychometric testing of 

RACF nursing and care staff, using the MOSES-withdrawal subscale (Chapter 5.7.1.6).541 The 

total score was calculated by summing the scores from each item. Scores varied from 8 to 32, 

where higher scores indicated higher levels of social withdrawal (i.e., less social engagement). 

6.5.2.1 Statistical analyses 

Similar to the preceding sub-chapter (Chapter 6.4), two separate analyses were run; one for 

antipsychotic users (those with a chlorpromazine daily dose equivalent >0 mg at baseline) and 

one for benzodiazepine users (those with a diazepam daily dose equivalent >0 mg at baseline). 

The distribution of the MOSES-withdrawal subscale scores was initially investigated using 

beeswarm plots. A paired t-test was also utilised to detect statically significant changes in scores 

between baseline and four months.  

To investigate the relationship between the magnitude of antipsychotic and/or 

benzodiazepine dose changes and changes in the MOSES-withdrawal subscale score, linear 

regression models were fitted with the ‘lm’ function in R.594 Potentially confounding variables, 

identified in Chapter 6.2, were controlled for within the models where appropriate. In the 

antipsychotic users’ model, this included CMAI factor 2 and 3 baseline sores. In the 

benzodiazepine users’ model, we controlled for the potentially confounding variables 

‘documented diagnosis of dementia’ and the CMAI factor 2 baseline score. From the output of 

these models, we were able to estimate the unit change in the MOSES-withdrawal subscale 

score associated with the percentage change in the antipsychotic and benzodiazepine doses 

between baseline and four months.  

Inspection of Q-Q plots of the residuals of the regression models indicated that they 

were normally distributed. Additionally, plots of the MOSES-withdrawal subscale scores, and 
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antipsychotic and benzodiazepine doses at baseline and four months were inspected for non-

linear distribution of the data.  

Lastly, the change in the MOSES-withdrawal subscale score was assessed for residents 

who completely ceased their antipsychotic or benzodiazepine between baseline and four 

months, using paired t-tests. 

6.5.3 Results 

6.5.3.1 Feasibility of measuring social withdrawal associated with antipsychotic and/or 

benzodiazepine dose change 

Overall, it appeared feasible to measure changes in social withdrawal associated with 

antipsychotic and/or benzodiazepine dose change using the MOSES-withdrawal subscale; data 

were available for all participants who were present in the study at baseline and four months. 

6.5.3.2 Antipsychotic users 

A total of 83 residents initially using an antipsychotic had their social engagement assessed by 

RACF nursing or care staff with the MOSES-withdrawal subscale at baseline and four months. 

On average, MOSES-withdrawal scores increased between baseline (mean=19.22, 

95%CI=17.90, 20.53) and four months (mean=20.71, 95%CI=19.45, 21.97), signifying that the 

residents had become less engaged (Figure 43). The results of a paired t-test indicated that this 

difference was statistically significant (t(82)=-2.188, p=0.032). 
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Figure 43: Beeswarm plot of the MOSES-withdrawal subscale scores at baseline and four months for all residents 
taking an antipsychotic at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. 
MOSES=Multidimensional Observation Scale for Elderly Subjects. 

The relationship between the magnitude of antipsychotic dose change and change in 

social engagement was investigated using regression modelling. After controlling for CMAI 

factor 2 and 3 baseline scores, we found no significant association between change in MOSES-

withdrawal subscale and the magnitude of antipsychotic dose change (β=0.016; i.e., MOSES-

withdrawal subscale was 0.16 lower for each 10% reduction in the chlorpromazine daily dose 

equivalent, p=0.192; 95%CI=-0.008, 0.039; Table 46, Figure 44).  

On average, the MOSES-withdrawal subscale score did not change between baseline 

(mean=20.7, 95%CI=17.8, 23.7) and four months (mean=20.7, 95%CI=17.1, 24.2) in the 18 

residents who had their antipsychotic ceased (t(17)=0.034, p=0.974). 
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Table 46: Estimated changes in the MOSES-withdrawal subscale score associated with changes (%) in the 
chlorpromazine daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
M
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Intercept 2.823 0.198, 5.447 2.141 0.035 
Antipsychotic dose change (%) 0.016 -0.008, 0.039 1.316 0.192 
Baseline CMAI factor 2 score -0.100 -0.332, 0.133 -0.851 0.398 
Baseline CMAI factor 3 score 0.030 -0.235, 0.294 0.224 0.823 
Adjusted R2  0.004    
Multiple R2  0.041    

MOSES=Multidimensional Observation Scale for Elderly Subjects, 95%CI=95% confidence interval 

 

 

Figure 44: Scatterplot of the change in the MOSES-withdrawal subscale score versus change (%) in the 
chlorpromazine daily dose equivalent. The blue line represents the predicted change in the MOSES-withdrawal 
subscale score based on the change (%) in the chlorpromazine daily dose equivalent. MOSES=Multidimensional 
Observation Scale for Elderly Subjects. 

6.5.3.3 Benzodiazepine users 

A total of 118 residents initially using a benzodiazepine had their social engagement assessed 

by RACF nursing or care staff with the MOSES-withdrawal subscale at baseline and four months. 

On average, the MOSES-withdrawal subscale score increased between baseline 

(mean=15.98, 95%CI=14.92, 17.04) and four months (mean=17.15, 95%CI=15.95, 18.35) 

signifying that residents became less engaged (Figure 45). The results of a paired t-test indicated 

that this difference was statistically significant (t(117)=-2.402, p=0.018). 
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Figure 45: Beeswarm plot of the MOSES-withdrawal subscale scores at baseline and four months for all residents 
taking a benzodiazepine at baseline. The blue dot represents mean and error bars indicate the 95% confidence 
interval. MOSES=Multidimensional Observation Scale for Elderly Subjects. 

 
The relationship between the magnitude of benzodiazepine dose change and change in 

the MOSES-withdrawal subscale score was investigated using regression modelling. After 

controlling for the CMAI factor 2 baseline score and documented diagnosis of dementia, we 

found no evidence of a relationship between change in the MOSES-withdrawal subscale and 

magnitude of benzodiazepine dose change (β=-0.004; i.e., the MOSES-withdrawal subscale 

score increased by 0.04 points, on average, for every 10% reduction in the diazepam daily dose 

equivalent, p=0.590; 95%CI=-0.018, 0.010; Table 47, Figure 46).  

On average, the MOSES-withdrawal subscale score did not increase substantially 

between baseline (mean=15.8, 95%CI=13.6, 17.9) and four months (mean=17.0, 95%CI=14.1, 

19.8) in the 25 residents who had their benzodiazepine ceased (t(24)=-0.964, p=0.345). 
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Table 47: Estimated changes in the MOSES-withdrawal subscale score associated with changes (%) in the diazepam 
daily dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
M
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SE
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Intercept 1.980 0.071, 3.889 2.055 0.042 
Benzodiazepine dose change (%) -0.004 -0.018, 0.010 -0.541 0.590 
Documented diagnosis of dementia 0.139 -1.919, 2.198 0.134 0.894 
Baseline CMAI factor 2 score -0.084 -0.235, 0.066 -1.108 0.270 
Adjusted R2  -0.013    
Multiple R2  0.013    

MOSES=Multidimensional Observation Scale for Elderly Subjects, 95%CI=95% confidence interval 

 

Figure 46: Scatterplot of the change in the MOSES-withdrawal subscale score versus change (%) in the diazepam daily 
dose equivalent. The blue line represents the predicted change in the MOSES-withdrawal subscale score based on 
the change (%) in the diazepam daily dose equivalent. MOSES=Multidimensional Observation Scale for Elderly 
Subjects. 

6.5.4 Discussion 

Overall, there were statistically significant increases in social withdrawal between baseline and 

four months across all residents initially using antipsychotic and/or benzodiazepines. However, 

there was no indication that antipsychotic and/or benzodiazepine dose reduction was 

associated with social withdrawal to a greater extent than those who continued or increased 
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the dose of their sedative. Instead, there was a slight, albeit, non-significant improvement in 

social withdrawal among residents who had their antipsychotic dose reduced. 

As mentioned in the introduction to this sub-chapter, none of the antipsychotic or 

benzodiazepine dose reduction interventions included in our systematic review (Chapter 4) 

investigated the impact on social engagement. However, our results align with a recent 

Australian antipsychotic deprescription project, called the HALT project, which found no 

significant change in social engagement upon antipsychotic deprescription.530  

Saleh et al. have previously argued that cautious prescribing of antipsychotics may 

improve the physical and psychological wellbeing of older people, potentially with positive 

effects on social engagement.635 Conversely, the sedative effects and risk of other adverse 

effects may negatively affect a resident’s ability to socially engage in the RACF.635 Considering 

that social withdrawal increased for all residents between baseline and four months but this 

effect was not mediated by changes in the antipsychotic and/or benzodiazepine doses (i.e., 

dose changes were not related to changes in social withdrawal), our results indicate that factors 

other than antipsychotic and/or benzodiazepine use (e.g., changes in underlying conditions) 

may have a greater impact on social engagement. For example, the progression of underlying 

dementia may have accounted for an increase in social withdrawal between baseline and four 

months.659 Social withdrawal is one of the earliest psychiatric symptoms of Alzheimer’s disease 

and worsens as the disease progresses.659 

6.5.4.1 Strengths and limitations 

To our knowledge, this is the first RACF-based intervention to report on the association between 

benzodiazepine dose reduction and resident social engagement. Additionally, unlike the HALT 

study,530 which treated antipsychotic deprescription as a binary outcome (i.e., deprescribed or 

did not deprescribe), our study was able to estimate the association between the magnitude of 

dose change and change in social engagement.  
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 However, the outcomes of this study should be interpreted with consideration of 

several limitations. Some of these limitations are discussed in detail in Chapter 6.3, including: 

• absence of a control group; 

• small sample size; 

• possible recruitment bias; and, 

• lack of rater blinding. 

Furthermore, whilst we used the validated MOSES-withdrawal subscale to monitor 

social engagement, a cut-off for a clinically important change in the subscale has not been 

determined. In this study, we utilised the 0.5 of a standard deviation rule, using baseline scores 

to estimate a minimum clinically important change in score (minimum clinically important 

change of 3.1 points with this method). However, future research is needed to determine cut-

offs for a clinically significant change in the MOSES-withdrawal subscale. 

6.5.5 Conclusion 

Our results indicate that antipsychotic and benzodiazepine dose reduction, in a sample of 

residents taking part in the RedUSe project, was not associated with a change in social 

engagement. Whilst there was an increase in social withdrawal across the overall sample, this 

likely relates to other factors, such as progression in underlying conditions (e.g., progression in 

dementia). Future research utilising larger sample sizes may be useful to further investigate 

associations between antipsychotic and/or benzodiazepine dose reduction and change in social 

engagement. 
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6.6 Activities of daily living 

6.6.1 Introduction 

ADLs are practical everyday tasks that are considered necessary for self-care (e.g., personal 

hygiene, dressing, toileting/continence, ambulating).587, 589, 652 These activities are also known 

as basic ADLs. ADLs related to independent living in the community (e.g., managing finances, 

medications) are called instrumental ADLs.652, 660 The ability to perform basic and instrumental 

ADLs depends on cognitive (e.g., planning), motor (e.g., balance), and perceptual abilities.652 

Given that this thesis describes a study analysing the effects of antipsychotic and/or 

benzodiazepine dose reduction in residents of RACFs, reporting of the instrumental ADLs, which 

are not required for fundamental function, was considered unnecessary. Therefore, the term 

“ADL” throughout this thesis refers solely to basic ADLs, such as dressing, toileting and 

ambulating. 

Adequate performance of ADLs is necessary for the independence of older people in 

the community and the inability to perform these ADLs has been linked to increased RACF 

placement.661 A 2007 meta-analysis found that older people with dependencies in ≥3 ADLs had 

a 3.25-fold increased risk of being admitted to a RACF over the next two to six years.661 In 2015, 

a 36-month follow-up of older people (n=1,001) receiving domiciliary care found that transfer 

to RACF care was associated with worsening in ADL performance.589 Considering that many 

residents entering RACFs experience difficulties performing ADLs, it is unsurprising that a 

substantial proportion of direct care is directed toward assistance with ADLs.662, 663 A 2019 study 

investigating the use of direct care in 47 Norwegian RACFs (n=537) every six months for three 

years found that assistance with ADLs constituted the biggest proportion of direct care time 

(50-60%) and a decrease in the ability to perform ADLs was associated with an increase in direct 

care time.662 
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Two earlier interventions in our systematic review (Chapter 4) investigated associations 

between antipsychotic dose reduction and ADL dependency.520, 524 Whilst both studies reported 

no changes in the ADL dependency levels and antipsychotic dose reduction, the ADL tool used 

in the study by Ballard et al.520 and the method of scoring used by Thapa et al.524 may have not 

been sensitive enough to detect small changes in function. We did not identify any studies 

investigating associations between benzodiazepine dose reduction and ADL dependency.47 

Ballard et al.520 measured dependency for assistance with ADLs using the Barthel 

Index.664 The Barthel Index has been criticised for insensitivity to change, especially in people 

performing at the extremes of the scale.665, 666 Considering that RACF residents generally require 

high levels of care, the floor effects of the Barthel Index may have masked the measurement of 

small changes in ADL dependency. 

Thapa et al.524 monitored changes in ADL performance using the PSMS.587 However, the 

researchers used a scoring method by which residents performing ADLs completely 

independently received a score of 1 and residents requiring any assistance with ADLs, regardless 

of magnitude, received a score of 0 (total score falls between 0 and 6, where higher scores 

indicate greater independence with ADLs). Given that most residents would be unlikely to 

perform many, if any, of the tasks independently, this method of scoring is insensitive to small 

improvements in ADL performance and, therefore, is not ideal for use in studies based in the 

RACF setting. 

Considering that improvements in the functioning of residents may reduce the time 

required by care staff to assist with ADLs and, subsequently, allow for better resource allocation, 

Chapter 6.6 aimed to investigate changes in ADL dependency levels associated with 

antipsychotic and/or benzodiazepine dose reduction in a sample of residents within RedUSe. 

Figure 47 illustrates where these findings fit in this thesis. 
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Figure 47: Flowchart of the analysis for the clinical outcomes study. This sub-chapter is dedicated to investigating the 
association between antipsychotic and benzodiazepine dose reduction and change in activities of daily living. 
GP=General Practitioner. 

6.6.2 Methods 

6.6.2.1 Physical Self-Maintenance Scale scoring 

As per Chapter 5.7.1.7, the PSMS scores presented in this chapter are calculated by summing 

all item scores. The overall score ranges from 6 to 30, where higher scores represent greater 

dependency on others to perform ADLs. 

6.6.2.2 Statistical analysis 

As per the preceding sub-chapter (Chapter 6.5), two separate sets of analyses were run; one for 

antipsychotic users (those with a chlorpromazine daily dose equivalent >0 mg at baseline) and 

one for benzodiazepine users (those with a diazepam daily dose equivalent >0 mg at baseline). 

The distribution of the PSMS was initially investigated using beeswarm plots. A paired t-test was 

also utilised to detect statistically significant changes in scores between baseline and four 

months for all residents initially prescribed an antipsychotic or benzodiazepine. 

To investigate the relationship between the magnitude of antipsychotic and 

benzodiazepine dose changes and the PSMS score, linear regression models were fitted with 
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the ‘lm’ function in R.594 Potentially confounding variables, identified in Chapter 6.2, were 

controlled for within the models where appropriate. In the antipsychotic users’ model, this 

included CMAI factor 2 and 3 baseline sores. In the benzodiazepine users’ model, we controlled 

for the potentially confounding variables ‘documented diagnosis of dementia’ and the CMAI 

factor 2 baseline score. From the output of these models, we were able to estimate the unit 

change in the PSMS score associated with the percentage change in the antipsychotic and 

benzodiazepine doses between baseline and four months.  

Inspection of Q-Q plots of the residuals revealed approximately normal distributions of 

the residuals with small violations of this assumption in the tails. To account for this violation, 

confidence intervals were bootstrapped. Plots of the PSMS scores and antipsychotic and 

benzodiazepine doses at baseline and four months were inspected for non-linear distribution 

of the data.  

Lastly, the change in the PSMS score was assessed for residents who completely ceased 

their antipsychotic or benzodiazepine between baseline and four months, using paired t-tests. 

6.6.3 Results 

6.6.3.1 Feasibility of measuring activities of daily living associated with antipsychotic 

and/or benzodiazepine dose change 

Overall, it appeared feasible to measure changes in activities of daily living associated with 

antipsychotic and/or benzodiazepine dose change using the PSMS; data were available for all 

participants who were present in the study at baseline and four months. 

6.6.3.2 Antipsychotic users 

A total of 83 residents initially using an antipsychotic had their ability to perform ADLs assessed 

with the PSMS at baseline and four months by RACF nursing or care staff. 
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On average, residents became slightly, albeit non-significantly, more dependent on 

staff for their ADLs between baseline (mean=19.82, 95%CI=18.40, 21.24) and four months 

(mean=20.57, 95%CI=19.16, 21.98) (t(82)=-1.448, p=0.152; Figure 48).  

 

 

Figure 48: Beeswarm plot of the Physical Self-Maintenance Scale scores at baseline and four months for residents 
taking an antipsychotic at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. 

The relationship between the magnitude of antipsychotic dose change and change in 

the total PSMS score was investigated using regression modelling. After controlling for baseline 

CMAI factor 2 and 3 scores, we found a small, albeit non-significant, association between an 

increase in the PSMS score and magnitude of antipsychotic dose reduction (β=-0.013; i.e., total 

PSMS score was 0.13 points higher, on average, for each 10% reduction in the chlorpromazine 

daily dose equivalent, p=0.154, 95%CI=-0.031, 0.005; Table 48, Figure 49).  

On average, the PSMS score increased, non-significantly, by one point between baseline 

(mean=20.8, 95%CI=17.7, 24.0) and four months (mean=21.8, 95%CI=18.5, 25.2) in the 18 

residents who had their antipsychotic ceased (t(17)=-0.802, p=0.434). 
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Table 48: Estimated changes in the Physical Self-Maintenance Scale score associated with changes (%) in the 
chlorpromazine daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
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Intercept 1.528 -0.453, 3.509 1.536 0.129 
Antipsychotic dose change (%) -0.013 -0.031, 0.005 -1.438 0.154 
Baseline CMAI factor 2 score -0.057 -0.232, 0.119 -0.639 0.524 
Baseline CMAI factor 3 score -0.023 -0.223, 0.176 -0.230 0.819 
Adjusted R2  0.007    
Multiple R2  0.043    

95%CI=95% confidence interval 

 

Figure 49: Scatterplot of the change in the Physical Self-Maintenance Scale score versus change (%) in the 
chlorpromazine daily dose equivalent. The blue line represents the predicted change in Physical Self-Maintenance 
Scale score based on the change (%) in the chlorpromazine daily dose equivalent. 

6.6.3.3 Benzodiazepine users 

Overall, 118 residents initially using a benzodiazepine had their ability to perform ADLs assessed 

with the PSMS by RACF nursing and care staff at baseline and four months.  

On average, the residents’ ability to perform ADLs remained relatively stable between 

baseline (mean=16.40, 95%CI=15.33, 17.47) and four months (mean=16.58, 95%CI=15.46, 17.70) 

(t(117)=-0.497, p=0.620; Figure 48).  
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Figure 50: Beeswarm plot of the Physical Self-Maintenance Scale scores at baseline and four months for residents 
taking a benzodiazepine at baseline. The blue dot represents mean and error bars indicate the 95% confidence 
interval. 

The relationship between the magnitude of benzodiazepine dose change and change in 

the PSMS total score was investigated using regression modelling. After controlling for the CMAI 

factor 2 baseline score and documented diagnosis of dementia, a slight, albeit non-significant, 

decline in the total PSMS score was associated with a greater magnitude of benzodiazepine 

dose reduction (β=0.007; i.e., PSMS total score was 0.07 points lower, on average, for each 10% 

reduction in the diazepam daily dose equivalent, p=0.177, 95%CI=-0.003, 0.017; Table 49, Figure 

51).  

On average, the PSMS score decreased slightly, albeit non-significantly, between 

baseline (mean=17.4, 95%CI=15.2, 19.5) and four months (mean=15.9, 95%CI=13.6, 18.2) in the 

25 residents who had their benzodiazepine ceased (t(24)=1.482, p=0.151). 
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Table 49: Estimated changes in the Physical Self-Maintenance Scale score associated with changes (%) in the 
diazepam daily dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
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Intercept 1.659 0.298, 3.020 2.414 0.017 
Benzodiazepine dose change (%) 0.007 -0.003, 0.017 1.358 0.177 

Documented diagnosis of 
dementia 

0.369 -1.099, 1.837 0.498 0.620 

Baseline CMAI factor 2 score -0.137 -0.244, -0.029 -2.516 0.013 

Adjusted R2  0.047    

Multiple R2  0.072    

95%CI=95% confidence interval 

 

Figure 51: Scatterplots of the change in the Physical Self-Maintenance Scale score versus change (%) in the diazepam 
daily dose equivalent. The blue line represents the predicted change in Physical Self-Maintenance Scale score based 
on the change (%) in the diazepam daily dose equivalent. 

6.6.4 Discussion 

To our knowledge, this is the first study to investigate the impact benzodiazepine dose 

reduction has on ADL dependency levels. Overall, we found no evidence that reducing the 

antipsychotic or benzodiazepine dose was related to significant deteriorations on ADL 

dependency levels between baseline and four months. However, regression modelling 

indicated tendencies toward reduced ADL dependency levels with benzodiazepine dose 
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reduction and cessation and increased ADL dependency levels with antipsychotic dose 

reduction and cessation, although statistical significance was not reached considering the 

sample size.  

The absence of evidence to suggest a significant increase in ADL dependency levels with 

antipsychotic dose reduction aligns with findings from two earlier interventions..520, 524 As 

mentioned in the introduction to this chapter (Chapter 6.6.1), there was concern that the tools 

or scoring method used in these interventions may have limited ability to detect changes in ADL 

dependency. First, Ballard et al.520 measured dependency for assistance with ADL using the 

Barthel Index,664 which has been criticised for insensitivity to change, especially in people 

performing at the extremes of the scale.665, 666 Second, similar to our study, Thapa et al.524 

monitored changes in ADL performance using the PSMS.587 However, Thapa et al. used a 

different scoring method which may have been less sensitive to the small changes in ADL 

dependency levels.524 The lack of association between antipsychotic dose change and changes 

in ADL dependency levels despite differences in tools and scoring methods used supports the 

hypothesis that antipsychotic dose reduction does not significantly affect ADL dependency 

levels. 

Originally, we postulated that a reduction in the CNS depressant effects of the 

antipsychotic may have improved cognition and, subsequently, the ability to perform ADLs. 

However, there was a slight tendency toward increased ADL dependency levels with 

antipsychotic cessation. Most residents in our sample were likely using antipsychotics to treat 

neuropsychiatric symptoms associated with dementia, in particular agitation, aggression and 

psychosis. Considering dementia is a progressive neurodegenerative disease, neuropsychiatric 

symptoms change with damage to the CNS. It is possible that residents who have had their 

antipsychotic dose reduced may be those who no longer exhibit these symptoms as their 
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dementia has progressed. In these cases, advancing dementia may also be increasing the need 

for further assistance with ADLs. 

Non-significant reductions in ADL dependency levels associated with benzodiazepine 

dose reduction suggest that a reduction in the CNS depressant effects of the benzodiazepines 

may have allowed for a slight improvement in the ability to perform ADLs independently. Whilst 

changes in ADLs have not been reported from comparable interventions, there is a small 

amount of evidence from an eight-week benzodiazepine deprescribing study of 30 residents 

from one RACF that suggests discontinuation of benzodiazepines may lead to improvements in 

cognitive function and stability of the body.667 Potential improvements in stability and cognitive 

function in our study may have improved the confidence in residents performing ADLs. 

6.6.4.1 Strength and limitations 

To our knowledge, this is the only study aimed at reducing benzodiazepine use in RACFs which 

has monitored for changes in ADL dependency levels. Furthermore, the scoring method used in 

our study overcomes the issues of insensitivity seen with the tools and scoring methods used in 

previous studies investigating associations between antipsychotic dose change and change in 

ADL dependency levels.520, 524 

However, the outcomes of this study should be interpreted with consideration of 

several limitations. Some of these limitations are discussed in detail in Chapter 6.3, including: 

• absence of a control group; 

• small sample size; 

• possible recruitment bias; and, 

• lack of rater blinding. 

Furthermore, the ADL dependency levels were measured with psychometric testing of 

the RACF staff rather than interviewing the resident themselves. It is possible that the ADL 
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dependency levels may be underestimated by the RACF staff in cases where the residents 

perform the ADLs without the knowledge of the staff. However, it was not considered feasible 

to include these questions in resident interviews considering that most residents did not have 

the cognitive levels sufficient to provide informed responses.  

Last, the PSMS tool is not designed specifically for use in the RACF setting. Consequently, 

some of the ADLs assessed in this tool are not possible to perform independently considering 

the setting rather than the residents’ ability to complete them (e.g., the resident may not 

shower themselves independently because RACF staff may be required to assist with this 

process due to facility policies).  

6.6.5 Conclusion 

The small amount of time that RACF staff have available to assist residents with ADLs is of great 

concern in Australian RACFs.668 Therefore, it is important that interventions to improve 

antipsychotic and benzodiazepine use do not lead to an increase in the amount of assistance 

residents require with ADLs. This study found no evidence that suggests antipsychotic and 

benzodiazepine dose reduction within a sample of residents involved in RedUSe significantly 

increases ADL dependency levels. Whilst there were tendencies for ADL dependency levels to 

increase with antipsychotic dose reduction and decrease with benzodiazepine dose reduction, 

the small change in the PSMS score is unlikely to be of clinical significance. 
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6.7 Risk assessment 

6.7.1 Introduction 

Residents involved in our study were continuously monitored by RACF staff to investigate the 

relationship between antipsychotic and/or benzodiazepine dose change and falls, behavioural 

events, and usage of medical resources (such as GP consultations and hospitalisations). Figure 

52 illustrates where these findings fit in this thesis. It needs to be noted that limitations of this 

study, most notably the absence of a control group and pre-intervention data, prevent a more 

comprehensive analysis from being carried out.  

 

Figure 52: Flowchart of the analysis for the clinical outcomes study. This sub-chapter is dedicated to investigating the 
association between antipsychotic and benzodiazepine dose reduction and the rate of falls, behavioural events, 
General Practitioner (GP) visits and hospitalisations. 

6.7.1.1 Falls 

A fall is defined by the World Health Organization as “an event which results in a person coming 

to rest inadvertently on the ground or floor or other lower level”.266 Fall rates vary considerably 

in RACFs depending on case mix. Between 30 and 70% of RACF residents fall at least once per 

year.267 Falls in older people are associated with potentially serious physical consequences, 

including fracture, head trauma, soft-tissue injuries and severe lacerations.268 In developed 
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countries, falls account for 85% of injury-related hospital admissions in people over 65 years.269 

Hip fractures account for the majority of injuries.270 Over 70% of people report mobility issues 

after 120 days following a hip fracture.271 Consequently, this can lead to a disability, loss of 

independence, fear of falling and decreased QoL.272, 669 Importantly, there is evidence of 

increased mortality with falls. In a prospective study of 300 Norwegian women, the relative risk 

of death among people experiencing at least two falls during one year was 1.6 (95%CI=1.1, 2.4) 

compared to those who did not have a fall.272 

The risk factors for falls are multifactorial.268 The most common risk factors include gait 

and balance instability, visual impairment, cognitive and functional impairment and 

psychotropic medication.268 As discussed in Chapter 3, systematic reviews and meta-analyses 

consistently demonstrate an increased risk of falls with the use of antipsychotics and 

benzodiazepines in older populations.195, 278-281 Consequently, recommendations have been 

made to reduce antipsychotic and benzodiazepine prescribing to minimise the risk of falls.195 

Whilst there is evidence of an increased risk of falls with the use of antipsychotics and 

benzodiazepines in older populations,195, 278-281 it is unclear whether reducing these medications 

reduces the rate of falls. It is possible that the underlying condition (e.g., dementia) may 

increase the risk of falls. Therefore, removal of the psychotropic may not address this underlying 

risk factor. 

Only two antipsychotic reduction interventions, discussed in Chapter 4, have reported 

on the impact on falls.517, 530 The 2006 RCT performed by Fossey et al. reported no difference in 

the proportion of residents who fell at least once between the intervention and control 

groups.517 On the other hand, Brodaty et al. reported a statistically non-significant decrease in 

the proportion of residents who had at least one fall in the six months prior to the 

implementation of the HALT intervention compared to six months post-intervention.530 Whilst 

we did not identify any interventions (similar to RedUSe) to reduce benzodiazepine use that 
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reported on the rate of falls,47 a small benzodiazepine withdrawal study published in 2018, 

involving 31 French RACF residents, found a statistically significant reduction in falls among 

residents who were completely withdrawn from their benzodiazepine in the six months pre-

intervention compared to the six months post-intervention (2.3±0.5 versus 0.5±0.2 

falls/resident, p=0.01).670 Furthermore, in the outpatient setting, an RCT of psychotropic 

medication withdrawal and a home-based exercise program to prevent falls among 93 women 

and men aged 65 years and over reported a significant reduction in the risk of falls over 44 

weeks.671 

On the other hand, an increased prevalence of fractures has been associated with 

reduced benzodiazepine use following Medicaid funding changes in the US.672 Commentary on 

this article suggested that reduced benzodiazepine use may have led to increased motivation 

of previously sedated residents to perform ADLs, which, in turn, increased their risk of falls and 

fractures.673 

Considering the significant impact that falls can have on morbidity, mortality and health 

care costs, and the lack of investigation on the rate of falls within antipsychotic and/or 

benzodiazepine dose reduction interventions, we investigated relationships between the rate 

of falls and magnitude of antipsychotic and/or benzodiazepine dose change.  

6.7.1.2 Behavioural events 

As discussed in Chapter 3, the perception of worsening in neuropsychiatric symptoms is a 

barrier to antipsychotic and benzodiazepine dose reduction.44, 45, 170, 491 In Chapter 6.3, we found 

no evidence of worsening in neuropsychiatric symptoms between baseline and four months. 

However, the tools used in Chapter 6.3 assessed the neuropsychiatric symptoms over the 

previous two weeks. Consequently, these tools may be influenced by the recall of the person 

rating the neuropsychiatric symptoms at that time point.126  
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 Considering that a worsening in neuropsychiatry symptoms is a barrier to antipsychotic 

and benzodiazepine dose reduction,44, 45, 170, 491 we investigated the relationship between the 

rate of behavioural events reported by RACF staff and the magnitude of antipsychotic and/or 

benzodiazepine dose change. 

6.7.1.3 General practitioner consultations 

In our systematic review in Chapter 4,47 only one study reported on the association between 

reduced antipsychotic use and the number of GP consultations.520 The intervention provided 

psychiatric support to six RACFs (n=208 residents) resulting in reduced antipsychotic use from 

44% to 28% (p=0.07) over nine months.520 Ballard et al. reported a lower number of GP 

consultations in the intervention group compared to the control group (3.4±3.2 versus 5.4±4.8, 

p=0.0001).520 Whilst this study highlighted the possibility for reduced GP visits with an 

antipsychotic reduction program, it is unclear whether a similar outcome would be identified in 

an antipsychotic dose reduction program that does not include psychiatric support. Additionally, 

to our knowledge, no previous interventions to reduce benzodiazepine prescribing in RACFs 

have reported on changes in GP consultations.  

It is possible that an antipsychotic and/or benzodiazepine reduction intervention that 

does not provide ongoing psychiatric support may result in increased GP consultations due to 

the need for closer monitoring during the dose reduction period to manage withdrawal effects 

and the potential return or worsening of neuropsychiatric symptoms. Equally, a reduction in 

adverse effects from these medications may decrease the need for GP consultations.  

As discussed in Chapter 2, access to GPs is progressively becoming more difficult in 

Australian RACFs. Therefore, it is important that interventions in the RACF setting do not result 

in increased demand for GP consultations. To address this issue, we investigated the 

relationship between the rate of GP visits and the magnitude of antipsychotic and/or 

benzodiazepine dose change. 
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6.7.1.4 Hospitalisations 

RACF residents often suffer from multiple conditions, polypharmacy, and have functional and 

cognitive impairment.7, 674, 675 Therefore, it is not surprising that residents of RACFs have high 

rates of hospitalisations.676, 677 A systematic review of 21 studies reported hospitalisation rates 

between 6.8 and 45.7% for various time periods of follow-up ranging from three months to six 

years.676 Another systematic review (n=27 studies) found that most studies had at least 30 

transfers from the RACF to the emergency department for every 100 beds/year.677  

Hospitalisations for RACF residents is associated with high costs to the government and 

adverse health consequences, such as greater cognitive impairment and functional decline or 

hospital-acquired infections.678, 679 In a study of 277 residents with dementia from 16 UK RACFs, 

Romeo et al. reported that hospital admissions account for 50% of costs, after excluding RACF 

fees.680 Furthermore, the authors reported that the use of psychotropic medication was 

associated with increased hospital costs.680 Psychotropic medication, such as antipsychotics and 

benzodiazepines, are associated with an increased risk of falls and fractures, pneumonia, stroke, 

and delirium, which may lead to hospital admission.195, 379, 681, 682 

Given that antipsychotics and benzodiazepines may contribute to an increased risk of 

hospitalisation, it would follow that a reduction in their use may reduce the hospitalisation rates. 

In Chapter 4, we identified three studies that have reported on the impact reduced 

antipsychotic use has on hospitalisations.519, 520, 530 A 1992 educational intervention to reduce 

antipsychotic use found no difference in hospitalisation rates between intervention and control 

RACFs.519 In 2002, Ballard et al. found that residents of RACFs receiving a psychiatric liaison 

intervention spent less time, albeit non-significantly, admitted to a psychiatric inpatient facility 

compared to residents of control RACFs (0.6±8.3 vs 1.5±9.6, p=0.19). However, it is unclear from 

this study whether antipsychotic dose reduction had any impact on other reasons for 

hospitalisation, besides a psychiatric admission.520 More recently, Brodaty et al. reported on the 
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effect HALT (an antipsychotic discontinuation intervention) had on the hospitalisation rates of 

93 residents.530 Over 12 months, the proportion of residents who were hospitalised at least 

once decreased from 18.8% (in the six months pre-intervention) to 8.8% (in the six months post-

intervention).530 

Considering the high costs and clinical consequences of hospitalisation on RACF 

residents, and limited evidence suggesting reduced hospitalisations with antipsychotic dose 

reduction, we aimed to investigate relationships between the magnitude of antipsychotic 

and/or benzodiazepine dose change and the rate and duration of hospitalisations.  

6.7.2 Methods 

6.7.2.1 Data collection 

The champion nurse at each RACF was requested to collect data on the falls, behavioural events, 

GP consultations and hospitalisations incurred by residents consenting to the clinical outcomes 

study between baseline and four months. In addition to the date and resident involved in the 

event, further details were recorded by the champion nurse as per Table 50.  

Table 50: Information collected on falls, behavioural events, general practitioner (GP) consultations and 
hospitalisations. 

Event Information collected 
Falls Severity of fall 
Behavioural events Severity of behavioural event 
GP consultations Reason for GP consultation 
Hospitalisations Reason for hospitalisation 

Duration of hospitalisation 
 

To indicate the severity of falls and behavioural events the champion nurse was 

required to tick a box on the data collection form (Appendix F) that most closely described the 

severity of the event (Table 51).  
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Table 51: Falls and behavioural events severity assessment. 

Severity Falls Behavioural events 
Examples Examples 

Minor Minor injury that does not require 
significant medical intervention (e.g., 
small skin tear, minor bruise) 

Managed in-house – No addition 
treatment needed (e.g., excessive 
wandering, calling out) 

Moderate Injury requiring GP or outpatient 
management and not resulting in 
permanent disability 

GP needed or treatment started (e.g., 
self-harm or struck staff/other 
residents) 

Severe Severe injury resulting in hospitalisation 
and requiring substantial rehabilitation 

Specialist visit 
Hospitalisation required 

GP=General Practitioner 

Progress notes and GP consultation records for all residents were audited at the four-

month data collection time point by the thesis author to ensure accuracy and completeness of 

the data. Discrepancies were discussed with the champion nurse and records were amended 

where necessary. 

As mentioned in Chapter 5, due to issues with data collection (i.e., lack of time for 

champion nurses to collect information, reliance on filters in electronic records), the majority 

of data was ultimately collected by the thesis author through comprehensive auditing of the 

resident’s progress notes and GP consultation records. 

As discussed in Chapter 6.1, the follow-up time varied slightly between residents. To 

standardise the number of falls, behavioural events, GP consultations and hospitalisations, the 

total number of events (i.e., falls, behavioural events, GP consultations, hospitalisations) 

recorded were divided by the number of days that the resident had data collected for and 

multiplied by 30 to give the average number of events residents had over a period of 30 days. 

This method of standardisation was repeated for minor, moderate and severe falls and 

behavioural events. Additionally, the length of hospital admissions was summed to give a total 

number of days that residents were admitted to hospital for the study period. The proportion 

(%) of the data collection period the resident spent in hospital was then calculated. 
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6.7.2.2 Statistical analysis 

Given RedUSe aimed to improve prescribing of antipsychotic and benzodiazepine medication, 

two separate sets of analyses were run; one for antipsychotic users (those with a 

chlorpromazine daily dose equivalent >0 mg at baseline) and one for benzodiazepine users 

(those with a diazepam daily dose equivalent >0 mg at baseline). The distribution of the rate of 

falls, behavioural events, GP consultations and hospitalisations was investigated using 

beeswarm plots for residents initially prescribed an antipsychotic or benzodiazepine.  

Correlations between change (%) in the chlorpromazine daily dose equivalent (for 

residents initially taking antipsychotics) or diazepam daily dose equivalent (for residents initially 

taking benzodiazepines) and the rate of falls, behavioural events, GP consultations and 

hospitalisations per 30 days were investigated using Spearman’s correlation tests (rs). Similarly, 

correlations between change (%) in the chlorpromazine daily dose equivalent (for residents 

initially taking antipsychotics) or diazepam daily dose equivalent (for residents initially taking 

benzodiazepines) and the proportion of data collection period spent in hospital among 

residents with at least one hospitalisation was investigated using Spearman’s correlation tests. 

Falls data were re-analysed taking into account mobility. Residents who were not able 

to ambulate without assistance (e.g., bed-bound residents) were excluded from the re-analysis. 

6.7.3 Results 

6.7.3.1 Feasibility of monitoring falls, behavioural events, GP consultations and 

hospitalisations associated with antipsychotic and/or benzodiazepine dose change 

Overall, it appeared feasible to monitoring the number of falls, behavioural events, GP 

consultations and hospitalisations associated with antipsychotic and/or benzodiazepine dose 

change; data were available for all participants who were present in the study at baseline and 

four months. 
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6.7.3.2 Documented events 

Thirty-one of 83 residents (36.2%) initially taking antipsychotics and 41 of 118 residents (34.8%) 

initially taking benzodiazepines fell during the study period.  

Residents taking antipsychotics fell an average of 0.31 times (95%CI=0.17, 0.45) every 

30 days. Thirty residents had a minor fall (mean=0.28 falls/30 days, 95%CI=0.14, 0.41), six 

residents had a moderate fall (mean=0.02 falls/30 days, 95%CI=0.00, 0.04) and two residents 

had a severe fall over the study period (mean=0.01 falls/30 days, 95%CI=-0.00, 0.02) (Figure 53).  

Residents taking benzodiazepines fell an average of 0.23 times (95%CI=0.14, 0.33) every 

30 days. Thirty-eight residents had a minor fall (mean=0.22 falls/30 days, 95%CI=0.12, 0.31), 

five residents had a moderate fall (mean=0.01 falls/30 days, 95%CI=0.00, 0.02) and three 

residents had a severe fall over the study period (mean=0.01 falls/30 days, 95%CI=-0.00, 0.02) 

(Figure 53). 

 

Figure 53: Number of falls per 30 days, stratified by severity, for residents initially taking (A) antipsychotics or (B) 
benzodiazepines. 

Overall, 60 of 83 residents (72.3%) initially taking an antipsychotic and 67 of 118 

residents (56.8%) initially taking a benzodiazepine had at least one documented behavioural 

event.  
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Residents taking antipsychotics had an average of 2.66 documented behavioural events 

(95%CI=1.66, 3.65) every 30 days. Fifty-eight residents had a minor event (mean=1.99 events/30 

days, 95%CI=1.17, 2.80), 24 residents had a moderately-severe behavioural event (mean=0.67 

events/30 days, 95%CI=0.21, 1.13) and none of the residents had a documented severe 

behavioural event (Figure 54).  

Residents taking benzodiazepines had an average of 1.22 documented behavioural 

events (95%CI=0.73, 1.72) every 30 days. Sixty-five residents had a minor event (mean=0.81 

events/30 days, 95%CI=0.50, 1.12), 24 residents had a moderately-severe behavioural event 

(mean=0.41 events/30 days, 95%CI=0.10, 0.72) and none of the residents had a documented 

severe behavioural event (Figure 54). 

 

Figure 54: Number of behavioural events per 30 days, stratified by severity, for residents initially taking (A) 
antipsychotics or (B) benzodiazepines. 

Seventy-nine of 83 residents (95.2%) initially taking an antipsychotic and 115 of 118 

residents (97.5%) initially prescribed a benzodiazepine had at least one documented GP 

consultation.  

Residents taking an antipsychotic had an average of 1.60 documented GP consultations 

(95%CI=1.31, 1.89) every 30 days. Whereas, residents initially taking a benzodiazepine had an 

average of 1.54 documented GP consultations (95%CI=1.31, 1.77) every 30 days (Figure 55). 
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Figure 55: Number of general practitioner (GP) consultations per 30 days for residents initially taking (A) 
antipsychotics or (B) benzodiazepines. 

Eleven of 83 residents (13.3%) initially taking an antipsychotic had at least one 

hospitalisation, equating to an average of 0.04 hospitalisations (95%CI=0.02, 0.07) every 30 days 

(Figure 56). Residents with at least one hospitalisation spent, on average, 5.11% (95%CI=0.34, 

9.89) of the data collection period in hospital (Figure 57). 

Similarly, 15 of 118 residents (12.7%) initially taking a benzodiazepine had at least one 

hospitalisation, equating to an average of 0.04 hospitalisations (95%CI=0.02, 0.06) every 30 days 

(Figure 56). Residents with at least one hospitalisation spent, on average, 7.70% (95%CI=3.51, 

11.88) of the data collection period in hospital (Figure 57). 
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Figure 56: Number of hospitalisations per 30 days for residents initially taking (A) antipsychotics or (B) 
benzodiazepines. 

 

 

Figure 57: Proportion (%) of data collection period spent in hospital for residents initially taking (A) antipsychotics or 
(B) benzodiazepines who had at least one hospital stay. 

6.7.3.3 Relationships between documented events and dose change 

No meaningful correlations were detected between the magnitude of antipsychotic and 

benzodiazepine dose change and the rate of falls, behavioural events, GP consultations and 

hospitalisations (Table 52). 
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Re-analysis of falls data, after excluding residents taking antipsychotics who were 

unable to mobilise independently (n=26), found no appreciable correlation between the 

magnitude of antipsychotic dose change and the rate of falls (rs=-0.17, p=0.195). However, after 

excluding residents taking benzodiazepines who were unable to mobilise independently (n=22), 

a greater magnitude of benzodiazepine dose reduction was weakly correlated with a statistically 

significant lower rate of falls (rs=0.20, p=0.049). 

Table 52: Correlation (rs) between change (%) in antipsychotic and benzodiazepine dose and the rate of falls, 
behavioural events, general practitioner (GP) consultations and hospitalisations per 30 days. 

Total events per 30 
days 

Medication class  rs value p-value 

Falls Antipsychotic -0.04 0.713 
Benzodiazepine 0.13 0.152 

Behavioural events Antipsychotic -0.07 0.527 
Benzodiazepine 0.10 0.292 

GP consultations  Antipsychotic -0.16 0.144 
Benzodiazepine 0.04 0.693 

Hospitalisations  Antipsychotic -0.04 0.715 
Benzodiazepine 0.14 0.143 

 

Correlations between antipsychotic and benzodiazepine dose reduction and the 

proportion of data collection period spent in hospital are reported in Table 53. A weak, albeit 

non-significant, negative correlation was detected between antipsychotic dose change and the 

proportion of data collection period spent admitted to hospital (i.e., antipsychotic dose 

reductions were associated with a higher proportion of time spent in hospital) for residents with 

at least one hospitalisation (n=11). Conversely, a weak, albeit non-significant, positive 

correlation was detected between benzodiazepine dose change and the proportion of data 

collection period spent in hospital (i.e., benzodiazepine dose reductions were associated with a 

smaller proportion of time spent in hospital), for residents with at least one hospitalisation 

(n=15). 
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Table 53: Correlation (rs) between change (%) in antipsychotic and benzodiazepine dose and proportion of time spent 
in hospital for residents who had at least one hospital admission. 

Outcome Medication class  rs value p-value 
Proportion of data 
collection period 
spent in hospital 

Antipsychotic -0.27 0.417 
Benzodiazepine 0.35 0.195 

 

6.7.4 Discussion 

This study aimed to explore relationships between antipsychotic and/or benzodiazepine dose 

change and the rate of falls, behavioural events, GP consultations and hospitalisations, and the 

duration of hospitalisations. It was found that antipsychotic and benzodiazepine dose change 

was not associated with differences in the rate of falls, behavioural events, GP consultations 

and hospitalisations, or duration of hospitalisations. However, a weak but statistically significant 

correlation between benzodiazepine dose reduction and a lower rate of falls was detected 

among mobile residents. 

6.7.4.1 Falls 

The absence of a correlation between antipsychotic dose reduction and the rate of falls aligns 

with results from earlier interventions.517, 530 Whilst antipsychotic use is associated with an 

increased risk of falls,195, 278-281 there are several factors that may explain why the rate of falls 

was not lower in those who had their antipsychotic dose reduced. 

First, falls are multifactorial.268 Gait and balance instability, visual impairment, cognitive 

and functional impairment, and psychotropic medication are common risk factors for falls.268 

Considering that antipsychotics are regularly prescribed to residents with dementia who often 

have high degrees of cognitive and functional impairment, it is possible that these other factors 

may have had a greater influence on the rate of falls. Second, insufficient time may have passed 

to observe an effect of antipsychotic dose reduction on falls. A study (n=594 residents) by Berry 

et al. found no evidence of a change in acute fall rates following changes in the antipsychotic 

dose.416 The researchers suggested that long periods of time are required for antipsychotic dose 
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changes to affect the rate of falls through their effects on gait and orthostasis.416 Third, residents 

who had their antipsychotic dose continued or increased may have had more severe 

neuropsychiatric symptoms than those who had their dose reduced. Consequently, these 

residents may have received closer staff supervision providing less opportunity for residents to 

fall.  

Our finding of a relationship between a lower rate of falls among mobile residents with 

a greater magnitude of benzodiazepine dose reduction is consistent with an earlier study.670 In 

2018, Javelot et al. reported on the number of falls in the six months before and after 

implementing a benzodiazepine withdrawal intervention in 31 residents of a French RACF.670 

Overall, there was a significant reduction in the number of falls (2.3±0.6 versus 0.5±0.2 falls, 

p=0.01) in the 11 residents who had their benzodiazepine withdrawn.670 Whilst differences in 

the analyses make comparison difficult, it should be noted that Javelot et al.’s study was 

restricted to residents taking a benzodiazepine as an anxiolytic.670 On the other hand, we 

included residents who were using benzodiazepines for a variety of indications (besides those 

with a severe psychiatric condition). Our results are also consistent with evidence from Berry et 

al. who reported a significant reduction in falls risk immediately following benzodiazepine 

withdrawal.416 Together, these findings provide evidence of a possible reduction in falls with 

benzodiazepine dose reduction among mobile residents.  

6.7.4.2 Behavioural events 

Our findings, that antipsychotic and benzodiazepine dose reduction was not associated with an 

increase in the rate of behavioural events align with findings from earlier antipsychotic dose 

reduction studies (see Chapter 4) and our results attained from the NPI-NH and CMAI scales in 

Chapter 6.3.  

This result provides further support that antipsychotic and benzodiazepine dose 

reduction generally does not negatively affect the incidence of behavioural events. 



260 | P a g e  
Daniel J. Hoyle 

6.7.4.3 General practitioner consultations 

Our findings that antipsychotic dose reduction was not associated with differences in the rates 

of GP visits conflicts with findings from another antipsychotic dose reduction study.520 In 2002, 

Ballard et al. reported fewer GP visits for residents residing in RACFs exposed to a psychiatric 

liaison intervention when compared to residents from control RACFs.520 The psychiatric liaison 

intervention allowed RACF staff to refer the residents directly to the psychiatric liaison team, 

reducing the need for close supervision by the resident’s usual GP.520 Conversely, RedUSe aimed 

to optimise existing QUM practices in Australia and, thus, GPs were responsible for the 

monitoring of the resident during antipsychotic dose reduction.50 Additionally, the reduction in 

GP visits in the comparatively longer study (nine months versus four months) may be associated 

with a reduction in long-term antipsychotic adverse effects among residents who had their 

antipsychotic withdrawn.520 

To our knowledge, this is the first benzodiazepine dose reduction intervention to 

investigate the rate of GP visits. Overall, we found no evidence of differences in the rate of GP 

visits based on benzodiazepine dose change. Whilst a greater rate of GP visits may have been 

expected among residents who had their benzodiazepine dose reduced to monitor for 

benzodiazepine withdrawal symptoms, it is possible that if the symptoms did worsen, they may 

have been managed in-house (e.g., transient increase in sleep disturbances with 

benzodiazepine dose reduction may have been managed by non-pharmacological strategies). 

Equally, one may expect a lower rate of GP visits with benzodiazepine dose reduction due to a 

reduction in adverse effects. However, our study’s timeframe may have been insufficient to 

capture these changes. 

6.7.4.4 Hospitalisations 

Our finding of no appreciable correlation between the magnitude of antipsychotic dose change 

and rate of hospitalisations aligns with findings from an earlier antipsychotic reduction 
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intervention.519 However, in a recent antipsychotic deprescribing intervention, called HALT, the 

proportion of residents having at least one hospitalisation reduced by over half between the 

six-months pre-intervention (18.8%) and the six-months post-intervention (8.8%).530 Whilst 

methodological differences between HALT and our study prevent a direct comparison, our 

findings together with those reported by Brodaty et al.530 and Avorn et al.519 suggest that 

antipsychotic dose reduction/withdrawal is not associated with increased hospitalisations. 

The magnitude of antipsychotic dose reduction was also not significantly correlated 

with the proportion of data collection period spent in hospital. This result aligns with an earlier 

psychiatric liaison intervention which reported no statistically significant differences in the 

duration of psychiatric hospital admissions compared to a control.520 This addition to the 

literature further supports the evidence that antipsychotic use can be reduced without an 

increased need for hospitalisations. Whilst it is possible that a reduction in adverse effects (e.g., 

reduced falls over the long-term) may lead to reduced hospitalisations, larger longitudinal 

studies of greater duration are required to investigate this further. 

There was no appreciable correlation between benzodiazepine dose reduction and the 

rate of hospitalisations or proportion of data collection period spent in hospital. Whilst a 

reduction in the rate of hospitalisation may have been expected considering the statistically 

significant relationship between a reduced rate of falls and a greater magnitude of 

benzodiazepine dose reduction among ambulating residents, most falls resulted in little to no 

harm (i.e., most falls were of minor severity) and, consequently, the number of residents 

requiring hospitalisation due to a fall-related injury is likely low. Overall, the results suggest that 

benzodiazepine dose reduction within this study was not related to an increase in 

hospitalisations. However, larger longitudinal studies of greater duration are needed given the 

possibility of reduced fall-related injuries. 
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6.7.4.5 Strengths and limitations 

This research is one of few to investigate the impact that antipsychotic and/or benzodiazepine 

dose reduction has on the rate of falls, behavioural events, GP consultations and 

hospitalisations, and duration of hospital admission. However, major limitations prevent firm 

conclusions from being made. Without a control group or a definitive ‘before’ and ‘after’ period 

it was not possible to assess whether there was a change in the number of events in individual 

residents. Instead, we had to compare between residents. Doing this, however, does not control 

for resident characteristics which may increase a resident’s propensity for an event regardless 

of changes in the antipsychotic and/or benzodiazepine dose. Future studies should optimally 

utilise matched control groups or at least measure the number of falls, behavioural events, GP 

consultations and hospitalisations in a defined period prior to the intervention and after the 

intervention to allow for comparison of the change in events rather than the raw number of 

events or rate of events. 

 Second, residents had their antipsychotic and/or benzodiazepine dose reduced at 

variable times throughout the study. Furthermore, some residents had failed dose reduction 

attempts and were restarted with their original dose. This creates uncertainty as to whether the 

resident had their dose reduced prior to an event occurrence or whether a resident who was 

taking the same dose at the end of the study had an event during a dose reduction attempt. 

Whilst efforts were made to record dates in which dose changes were made throughout the 

study period, the data were not consistently available (i.e., due to medication chart archiving 

and/or missing medication charts). Future studies need to consider methods to account for 

variability in the date of dose changes when investigating objective outcomes, such as falls and 

behavioural events, within real-world interventions. 

Third, the reporting of events in the ‘risk assessment’ booklet was inconsistent between 

and within RACFs. Whilst the RACF records were reviewed for the aforementioned events, we 
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cannot rule out that these events were not recorded in all cases by the RACF staff or the 

resident’s GP. To illustrate, a study of 153 patients in a Queensland hospital reported missing 

falls data from hospital incident reporting systems.683 In this study, only 75.5% of falls were 

reported in the incident reporting system.683 

Fourth, the variation in the reporting of events was extreme. It appears that standard 

classification for these clinical outcomes does not exist. This may have resulted in under- and 

over-reporting of these outcomes by nursing staff between RACFs and within the same RACF. 

For example, some nursing staff classify a ‘slip’ as a fall, but other staff may not report a fall 

unless an assessment by a GP is required. Whilst defined criteria for the severity of falls and 

behavioural events were provided, auditing of RACF notes revealed inconsistencies in reporting 

by the champion nurses. These inconsistencies reflect the high workload of the champion 

nurses and the fact that nurses are not trained in research methods, thus, are not aware of the 

importance of consistency with ranking. It needs to be acknowledged, however, that RedUSe 

was a pragmatic implementation study designed for reach as opposed to strict research 

methodology. Thus, we had to make avail of the resources available. 

6.7.5 Conclusion 

We found no evidence to suggest that antipsychotic and/or benzodiazepine dose reduction is 

related to an increased rate of falls, behavioural events, GP consultations or hospitalisations. 

Moreover, we report on evidence of a lower rate of falls with a greater magnitude of 

benzodiazepine dose reduction in mobile residents. Larger prospective studies utilising a 

controlled design and/or standardised pre- and post-intervention data collection periods are 

needed to further investigate the impact antipsychotic and/or benzodiazepine dose reduction 

has on falls, behavioural events, GP consultations and hospitalisations. 
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6.8 Staff-related outcomes 

6.8.1 Introduction 

Caring for residents of RACFs is a demanding occupation that is generally undervalued by society. 

RACFs are known to operate in resource-poor conditions, leading to high workloads and time 

pressures for staff.170 Additionally, poor levels of remuneration have contributed to difficulties 

recruiting and retaining staff.65, 141, 158, 160 The pressure of working in this environment is further 

complicated by neuropsychiatric symptoms of residents, with more severe behaviours linked to 

an increase in time needed to provide direct care.662 Furthermore, RACF staff, particularly PCAs 

who provide most of the direct care, often have limited training on the management of older 

age mental health (see Chapter 2.2.5).65, 139, 170, 491 These short-falls can lead to the inappropriate 

utilisation of psychotropic medication. A 2018 study using semi-structured interviews of 40 staff 

from eight Sydney RACFs found that inappropriate psychotropic medication use was often the 

result of staff feeling helpless to provide person-centred care for neuropsychiatric symptoms 

due to the working environment.43  

These symptoms, especially agitation/aggression, disinhibition, and 

irritability/lability,144 may also be distressing to staff and lead to lower quality of health, 

increased sick days, reduced workability, injury, high burnout levels and staff turnover.179, 180, 684 

Consequently, high staff turnover can have negative implications for the residents of RACFs,153, 

154 such as an increased risk of infections and hospitalisations,154 and worsening of behavioural 

issues.155  

Explorations of barriers to antipsychotic and benzodiazepine withdrawal within Belgian 

RACFs have revealed concerns related to increased workloads and higher job demands among 

nursing staff.44, 45 Similar barriers were also reported within the first iteration of RedUSe.497 

Despite this, two antipsychotic dose reduction studies included in our systematic review 

(Chapter 4) found that the number of stressful events reported by RACF staff remained stable 



265 | P a g e  
Daniel J. Hoyle 

or reduced during the study.498, 499 It should be noted, though, that both studies were conducted 

in Canada and may not reflect the work environment and possible effect that antipsychotic dose 

reduction may have in the Australian RACF setting. Secondly, whilst there is evidence that 

severe night-time disturbances are one of the most distressing neuropsychiatric symptoms for 

RACF staff,144 there has been a lack of studies investigating the effect of benzodiazepine dose 

reduction on RACF staff distress. 

The job satisfaction of RACF staff should also be considered. Improved job satisfaction 

may improve staff retention rates and result in improvements in the satisfaction of residents 

and relatives and reduction in the risk of adverse outcomes, such as falls, weight loss, and 

pressure ulcers.685-689 Whilst none of the interventions included in our systematic review 

(Chapter 4) reported on changes in job satisfaction, it is possible that antipsychotic and/or 

benzodiazepine dose reduction interventions may also lead to improvements in job satisfaction. 

Feelings of control and support and use of person-centred care in such interventions have the 

potential to improve job satisfaction.690, 691 As an example, an intervention to improve the 

management of neuropsychiatric symptoms in 17 Dutch special care dementia units reported 

small improvements in job satisfaction without an increase in job demands.43, 692  

For antipsychotic and/or benzodiazepine dose reduction interventions to be 

implemented successfully, interventions should demonstrate that they do not over-burden 

RACF staff or result in lower job satisfaction. Considering the lack of studies investigating staff-

related outcomes upon antipsychotic and/or benzodiazepine dose reduction, occupational 

disruptiveness and job satisfaction were investigated as secondary outcomes in this study 

(Figure 58). Overall, the focus was to determine whether the magnitude of antipsychotic and/or 

benzodiazepine dose change was associated with changes in occupational disruptiveness 

related to neuropsychiatric symptoms in residents recruited into this study or whether the 
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intervention had significant effects on job satisfaction measures for the staff employed in the 

28 RACFs involved in this study. 

 

Figure 58: Flow of the analysis for the clinical outcomes. This sub-chapter is dedicated to investigating the association 
between antipsychotic and benzodiazepine dose reduction and change in occupational disruptiveness, and 
differences in job satisfaction between baseline and four months. GP=General Practitioner. 

6.8.2 Occupational disruptiveness related to neuropsychiatric symptoms 

6.8.2.1 Methods 

6.8.2.1.1 Occupational disruptiveness scoring 

Occupational disruptiveness associated with neuropsychiatric symptoms was assessed at 

baseline and four months, through psychometric testing of RACF nursing and care staff, using 

the NPI-NH occupational disruptiveness scale (Chapter 0); a component of the overall NPI-NH 

psychometric tool. Occupational disruptiveness is a measure of increased work, effort, time or 

distress the neuropsychiatric symptom causes to the caregiver (if any).525 The overall 

occupational disruptiveness score was calculated through the summation of occupational 

disruptiveness scores for each NPI-NH domain. The overall score ranged from 0 to 60 and 

domain scores ranged from 0 to 5, where higher scores represented greater occupational 

disruptiveness.525 
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6.8.2.1.2 Statistical analysis 

Given RedUSe aimed to reduce inappropriate prescribing of antipsychotic and benzodiazepine 

medication, two separate sets of analyses were run; one for antipsychotic users (those with a 

chlorpromazine daily dose equivalent >0 mg at baseline) and one for benzodiazepine users 

(those with a diazepam daily dose equivalent >0 mg at baseline). The distribution of the total 

and domain NPI-NH occupational disruptiveness scores were initially investigated using 

beeswarm plots. Paired t-tests were utilised to detect statistically significant changes in scores 

between baseline and four months. 

To investigate the relationship between the magnitude of antipsychotic and 

benzodiazepine dose changes and changes in the occupational disruptiveness total and domain 

scores, linear regression models were fitted with the ‘lm’ function in R.594 Potentially 

confounding variables, identified in Chapter 6.2, were controlled for within the models, where 

appropriate. In the benzodiazepine users’ model, we controlled for the potentially confounding 

variable ‘documented diagnosis of dementia’. From the output of these models, it was possible 

to estimate the unit change in the occupational disruptiveness scores associated with the 

percentage change in the antipsychotic and benzodiazepine doses between baseline and four 

months.  

Inspection of Q-Q plots of the residuals revealed approximately normal distributions of 

the residuals with small violations of this assumption in the tails. To account for this violation, 

confidence intervals were bootstrapped. Plots of the total and domain occupational 

disruptiveness scores and antipsychotic and benzodiazepine doses at baseline and four months 

were inspected for non-linear distribution of the data.  

Lastly, the change in the total occupational disruptiveness score was assessed for 

residents who completely ceased their antipsychotic or benzodiazepine between baseline and 

four months, using paired t-tests. 
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6.8.2.2 Results 

6.8.2.2.1 Antipsychotic users 

6.8.2.2.1.1 Total occupational disruptiveness 

The disruptiveness of neuropsychiatric symptoms was assessed at baseline and four months by 

RACF nursing and care staff for 83 residents initially taking antipsychotics using the NPI-NH 

psychometric tool.  

The total occupational disruptiveness score did not change significantly between 

baseline (mean=10.40, 95%CI=8.05, 12.75) and four months (mean=10.98, 95%CI=8.94, 13.01) 

among residents initially taking antipsychotics (t(82)=-0.497, p=0.621; Figure 59). 

 

Figure 59: Beeswarm plot of the NPI-NH total occupational disruptiveness scores at baseline and four months for 
residents taking an antipsychotic at baseline. The blue dot represents mean and error bars indicate the 95% 
confidence interval. NPI-NH=Neuropsychiatric Inventory-Nursing Home version. 

Using linear regression modelling, there was no evidence of an appreciable association 

between the magnitude of antipsychotic dose change and change in occupational 

disruptiveness (β=0.012; i.e., total NPI-NH occupational disruptiveness score was 0.12 points 
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lower, on average, for each 10% reduction in the chlorpromazine daily dose equivalent, p=0.547, 

95%CI=-0.028, 0.052; Table 54, Figure 60).  

Furthermore, the occupational disruptiveness score remained constant between 

baseline (mean=10.3, 95%CI=4.0, 12.8) and four months (mean=10.3, 95%CI=5.6, 15.1) in the 

18 residents who had their antipsychotic ceased (t(17)=-0.720, p=0.482). 

Table 54: Estimated changes in the NPI-NH total occupational disruptiveness score associated with changes (%) in 
the chlorpromazine daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

N
PI

-N
H 

to
ta

l 
oc

cu
pa

tio
na

l 
di

sr
up

tiv
en

es
s Intercept 0.834 -1.639, 3.307 0.671 0.504 

Antipsychotic dose change (%) 0.012 -0.028, 0.052 0.604 0.547 

Adjusted R2  -0.008    

Multiple R2  0.005    

NPI-NH=Neuropsychiatric Inventory-Nursing Home version, 95%CI=95% confidence interval 

 

 

Figure 60: Scatterplot of the change in the NPI-NH total occupational disruptiveness score versus change (%) in the 
chlorpromazine (CPZ) daily dose equivalent (DDE). The blue line represents the predicted change in the NPI-NH total 
occupational disruptiveness score based on the change (%) in the chlorpromazine daily dose equivalent. NPI-
NH=Neuropsychiatric Inventory-Nursing Home version. 
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6.8.2.2.1.2 Domain-specific occupational disruptiveness 

Occupational disruptiveness scores related to most NPI-NH domains remained constant 

between baseline and four months for antipsychotic users (Table 55, Figure 61 and Figure 62). 

However, there was a trend towards increased disruptiveness associated with appetite-related 

behaviours. 

Table 55: Mean Neuropsychiatric Inventory-Nursing Home version domain-specific occupational disruptiveness 
scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Delusions 0.9 (0.5, 1.2) 0.9 (0.6, 1.3) -0.17 82 0.868 
Hallucinations 0.7 (0.4, 1.0) 0.6 (0.3, 0.8) 0.52 82 0.602 
Agitation 1.6 (1.2, 1.9) 1.8 (1.4, 2.2) -1.14 82 0.257 
Depression 0.9 (0.6, 1.2) 1.1 (0.8, 1.4) -1.47 82 0.146 
Anxiety 1.2 (0.8, 1.5) 1.3 (0.9, 1.6) -0.68 82 0.500 
Elation 0.2 (0.0, 0.3) 0.2 (0.0, 0.4) -0.34 82 0.735 
Apathy 1.0 (0.7, 1.3) 1.0 (0.7, 1.3) 0.25 82 0.804 
Disinhibition 0.6 (0.4, 0.9) 0.8 (0.5, 1.1) -0.76 82 0.452 
Irritability 1.4 (1.1, 1.8) 1.4 (1.0, 1.7) 0.12 82 0.905 
Aberrant motor behaviour 0.7 (0.4, 0.9) 0.6 (0.3, 0.8) 0.77 82 0.445 
Night-time behaviour 1.1 (0.8, 1.4) 0.9 (0.5, 1.2) 1.09 82 0.281 
Appetite 0.3 (0.1, 0.5) 0.6 (0.3, 0.9) -1.84 82 0.070 

df=degrees of freedom, 95%CI=95% confidence interval 
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Figure 61: Beeswarm plot of the Neuropsychiatric Inventory-Nursing Home version domain-specific occupational 
disruptiveness scores at baseline and four months for residents taking an antipsychotic at baseline. The blue dot 
represents mean and error bars indicate the 95% confidence interval.  
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Figure 62: Beeswarm plot of the Neuropsychiatric Inventory-Nursing Home version domain-specific occupational 
disruptiveness scores at baseline and four months for residents taking an antipsychotic at baseline. The blue dot 
represents mean and error bars indicate the 95% confidence interval. 

Using linear regression, we generally found no association between the magnitude of 

antipsychotic dose change and change in domain-specific occupational disruptiveness scores 

(Table 56). However, there was a trend towards reduced occupational disruptiveness related to 

agitation with a greater magnitude of antipsychotic dose reduction (β=0.006; i.e., NPI-NH 

occupational disruption score related to agitation was 0.06 points lower, on average, for each 

10% reduction in the chlorpromazine daily dose equivalent, p=0.074; 95%CI=-0.001, 0.012; 

Table 56, Figure 63 and Figure 64). 
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Table 56: Estimated changes in the Neuropsychiatric Inventory-Nursing Home version domain-specific occupational 
disruptiveness scores associated with changes (%) in the chlorpromazine daily dose equivalent (antipsychotic dose) 
between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
De

lu
sio

n-
re

la
te

d 
O

D 

Intercept 0.050 -0.412, 0.512 0.216 0.829 

Antipsychotic dose change (%) 0.001 -0.007, 0.008 0.178 0.859 

Adjusted R2  -0.012    

Multiple R2  0.000    

Ha
llu

ci
na

tio
n-

re
la

te
d 

O
D 

Intercept -0.155 -0.495, 0.185 -0.909 0.366 

Antipsychotic dose change (%) -0.003 -0.009, 0.002 -1.218 0.227 

Adjusted R2  0.006    

Multiple R2  0.018    

Ag
ita

tio
n-

re
la

te
d 

O
D 

Intercept 0.340 -0.057, 0.737 1.704 0.092 

Antipsychotic dose change (%) 0.006 -0.001, 0.012 1.811 0.074 

Adjusted R2  0.027    

Multiple R2  0.039    

De
pr

es
sio

n-
re

la
te

d 
O

D 

Intercept 0.304 -0.043, 0.651 1.746 0.085 

Antipsychotic dose change (%) 0.003 -0.003, 0.009 1.067 0.289 

Adjusted R2  0.002    

Multiple R2  0.014    

An
xi

et
y-

re
la

te
d 

O
D 

Intercept 0.109 -0.269, 0.487 0.573 0.568 

Antipsychotic dose change (%) -0.000 -0.007, 0.006 -0.179 0.858 

Adjusted R2  -0.012    

Multiple R2 0.000    

El
at

io
n-

re
la

te
d 

O
D Intercept 0.068 -0.157, 0.294 0.603 0.548 

Antipsychotic dose change (%) 0.002 -0.002, 0.005 0.833 0.407 

Adjusted R2  -0.004    

Multiple R2 0.009    
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Ap
at

hy
-r

el
at

ed
 O

D Intercept 0.021 -0.390, 0.431 0.101 0.920 

Antipsychotic dose change (%) 0.003 -0.003, 0.010 0.982 0.329 

Adjusted R2  -0.000    

Multiple R2 0.012    

Di
sin

hi
bi

tio
n-

re
la

te
d 

O
D 

Intercept 0.098 -0.241, 0.437 0.574 0.568 

Antipsychotic dose change (%) -0.001 -0.007, 0.004 -0.393 0.696 

Adjusted R2  -0.010    

Multiple R2 0.002    

Irr
ita

bi
lit

y-
re

la
te

d 
O

D 

Intercept 0.025 -0.404, 0.454 0.116 0.908 

Antipsychotic dose change (%) 0.002 -0.005, 0.009 0.669 0.506 

Adjusted R2  -0.007    

Multiple R2 0.006    

Ab
er

ra
nt

 m
ot

or
 

be
ha

vi
ou

r-
re

la
te

d 
O

D 

Intercept -0.094 -0.361, 0.173 -0.701 0.486 

Antipsychotic dose change (%) 0.000 -0.004, 0.004 0.050 0.960 

Adjusted R2  -0.012    

Multiple R2 0.000    

N
ig

ht
-t

im
e 

be
ha

vi
ou

r-
re

la
te

d 
O

D 

Intercept -0.243 -0.668, 0.183 -1.136 0.259 

Antipsychotic dose change (%) -0.001 -0.008, 0.006 -0.356 0.722 

Adjusted R2  -0.011    

Multiple R2 0.002    

Ap
pe

tit
e-

re
la

te
d 

O
D 

Intercept 0.311 -0.009, 0.631 1.933 0.057 

Antipsychotic dose change (%) 0.002 -0.004, 0.007 0.618 0.538 

Adjusted R2  -0.008    

Multiple R2 0.005    

OD=Occupational disruptiveness, 95%CI=95% confidence interval 
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Figure 63: Scatterplots of the changes in the Neuropsychiatric Inventory-Nursing Home version (NPI-NH) domain-
specific occupational disruptiveness scores versus change (%) in the chlorpromazine (CPZ) daily dose equivalent 
(DDE). The blue line represents the predicted change in the NPI-NH occupational disruptiveness score based on the 
change (%) in the CPZ DDE.  
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Figure 64: Scatterplots of the changes in the Neuropsychiatric Inventory-Nursing Home version (NPI-NH) domain-
specific occupational disruptiveness scores versus change (%) in the chlorpromazine (CPZ) daily dose equivalent 
(DDE). The blue line represents the predicted change in the NPI-NH occupational disruptiveness score based on the 
change (%) in the CPZ DDE.  

6.8.2.2.2 Benzodiazepine users 

6.8.2.2.2.1 Total occupational disruptiveness 

The disruptiveness of neuropsychiatric symptoms was assessed at baseline and four months by 

RACF nursing and care staff for 118 residents initially taking benzodiazepines using the NPI-NH 

psychometric tool. 
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Overall, the total occupational disruptiveness score declined, albeit non-significantly, 

between baseline (mean=7.80, 95%CI=6.20, 9.40) and four months (mean=6.70, 95%CI=5.30, 

8.11) among residents initially taking benzodiazepines (t(117)=1.394, p=0.166; Figure 65).  

 

Figure 65: Beeswarm plot of the NPI-NH total occupational disruptiveness scores at baseline and four months for 
residents taking a benzodiazepine at baseline. The blue dot represents mean and error bars indicate the 95% 
confidence interval. NPI-NH=Neuropsychiatric Inventory-Nursing Home version. 

Using linear regression modelling to control for a documented diagnosis of dementia, 

there was no evidence of an association between change in benzodiazepine dose and change 

in total occupational disruptiveness (β=0.015; i.e., total NPI-NH occupational disruptiveness 

score was 0.15 points lower, on average, for each 10% reduction in the diazepam daily dose 

equivalent, p=0.198, 95%CI=-0.008, 0.037; Table 57 and Figure 66). 

On average, the total occupational disruptiveness score tended to decrease slightly 

between baseline (mean=8.8, 95%CI=4.5, 13.1) and four months (mean=6.0, 95%CI=3.2, 8.9) in 

the 25 residents who had their benzodiazepine ceased (t(24)=1.703, p=0.102). 
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Table 57: Estimated changes in the NPI-NH total occupational disruptiveness score associated with changes (%) in 
the diazepam daily dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
N

PI
-N

H 
to

ta
l 

oc
cu

pa
tio

na
l 

di
sr

up
tiv

en
es

s 
Intercept 0.193 -1.895, 2.281 0.183 0.855 

Benzodiazepine dose change (%) 0.015 -0.008, 0.037 1.294 0.198 

Documented diagnosis of 
dementia 

-2.336 -5.441, 0.770 -1.490 0.139 

Adjusted R2  0.017    

Multiple R2  0.034    

NPI-NH=Neuropsychiatric Inventory-Nursing Home version, 95%CI=95% confidence interval 

 

 

Figure 66: Scatterplot of the change in the NPI-NH total occupational disruptiveness score versus change (%) in the 
diazepam daily dose equivalent (DDE). The blue line represents the predicted change in NPI-NH total occupational 
disruptiveness score based on the change (%) in the diazepam daily dose equivalent. NPI-NH=Neuropsychiatric 
Inventory-Nursing Home version. 

6.8.2.2.2.2 Domain-specific occupational disruptiveness 

A trend toward decreased disruptiveness related to depression and irritability between baseline 

and four months was noted among residents initially prescribed benzodiazepines (Table 58, 

Figure 67 and Figure 68). On the other hand, all remaining domain-specific occupational 

disruptiveness scores remained relatively stable. 
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Table 58: Mean Neuropsychiatric Inventory-Nursing Home version domain-specific occupational disruptiveness 
scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Delusions 0.6 (0.3, 0.8) 0.4 (0.2, 0.6) 1.01 117 0.314 
Hallucinations 0.3 (0.1, 0.5) 0.2 (0.1, 0.4) 0.81 117 0.419 
Agitation 1.1 (0.9, 1.4) 1.0 (0.7, 1.2) 1.19 117 0.236 
Depression 1.1 (0.8, 1.3) 0.9 (0.7, 1.1) 1.76 117 0.080 
Anxiety 1.0 (0.8, 1.2) 0.9 (0.7, 1.2) 0.63 117 0.529 
Elation 0.1 (0.0, 0.2) 0.1 (0.0, 0.2) 0.47 117 0.641 
Apathy 0.5 (0.4, 0.7) 0.5 (0.3, 0.6) 0.58 117 0.564 
Disinhibition 0.5 (0.3, 0.7) 0.5 (0.3, 0.7) -0.07 117 0.942 
Irritability 1.2 (0.9, 1.4) 0.9 (0.7, 1.2) 1.77 117 0.079 
Aberrant motor behaviour 0.4 (0.2, 0.6) 0.3 (0.1, 0.5) 1.11 117 0.269 
Night-time behaviour 0.8 (0.5, 1.0) 0.7 (0.5, 0.9) 0.81 117 0.422 
Appetite 0.3 (0.1, 0.4) 0.4 (0.2, 0.6) -1.29 117 0.202 

df=degrees of freedom, 95%CI=95% confidence interval 
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Figure 67: Beeswarm plot of the Neuropsychiatric Inventory-Nursing Home version domain-specific occupational 
disruptiveness scores at baseline and four months for residents taking a benzodiazepine at baseline. The blue dot 
represents mean and error bars indicate the 95% confidence interval.  
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Figure 68: Beeswarm plot of the Neuropsychiatric Inventory-Nursing Home version domain-specific occupational 
disruptiveness scores at baseline and four months for residents taking a benzodiazepine at baseline. The blue dot 
represents mean and error bars indicate the 95% confidence interval. 

Using linear regression to control for having a documented diagnosis of dementia, there 

was a trend towards decreased occupational disruptiveness related to night-time behaviour 

associated with a greater magnitude of benzodiazepine dose reduction (β=0.004; i.e., NPI-NH 

occupational disruption score related to night-time behaviour was 0.04 points lower, on 

average, for each 10% reduction in the diazepam daily dose equivalent, p=0.071; 95%CI=-0.000, 

0.007; Table 59). There was no evidence that benzodiazepine dose reduction was associated 
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with worsening in any domain-specific occupational disruptiveness scores (Table 59, Figure 69 

and Figure 70). 

Table 59: Estimated changes in the Neuropsychiatric Inventory-Nursing Home version domain-specific occupational 
disruptiveness scores associated with changes (%) in the diazepam daily dose equivalent (benzodiazepine dose) 
between baseline and four months. 

Outcome  Estimate (β) 95%CI t-
statistic 

p-value 

De
lu

sio
n-

re
la

te
d 

O
D 

Intercept -0.008 -0.370, 0.353 -0.046 0.964 

Benzodiazepine dose change (%) 0.001 -0.003, 0.004 0.229 0.819 

Documented diagnosis of 
dementia 

-0.271 -0.808, 0.266 -0.999 0.320 

Adjusted R2  -0.008    

Multiple R2  0.009    

Ha
llu

ci
na

tio
n-

re
la

te
d 

O
D 

Intercept -0.007 -0.261, 0.247 -0.054 0.957 

Benzodiazepine dose change (%) 0.001 -0.002, 0.003 0.393 0.695 

Documented diagnosis of 
dementia 

-0.136 -0.514, 0.242 -0.712 0.478 

Adjusted R2  -0.011    

Multiple R2  0.006    

Ag
ita

tio
n-

re
la

te
d 

O
D 

Intercept -0.059 -0.481, 0.363 -0.278 0.782 

Benzodiazepine dose change (%) 0.001 -0.003, 0.006 0.475 0.636 

Documented diagnosis of 
dementia 

-0.246 -0.873, 0.382 -0.775 0.440 

Adjusted R2  -0.010    

Multiple R2  0.007    

De
pr

es
sio

n-
re

la
te

d 
O

D Intercept -0.110 -0.407, 0.188 -0.730 0.467 

Benzodiazepine dose change (%) -0.001 -0.004, 0.002 -0.759 0.449 

Documented diagnosis of 
dementia 

-0.242 -0.684, 0.199 -1.087 0.279 

Adjusted R2  -0.003    

Multiple R2  0.015    
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An
xi

et
y-

re
la

te
d 

O
D 

Intercept 0.070 -0.292, 0.431 0.381 0.704 

Benzodiazepine dose change (%) 0.001 -0.003, 0.004 0.298 0.766 

Documented diagnosis of 
dementia 

-0.327 -0.864, 0.211 -1.205 0.231 

Adjusted R2  -0.004    

Multiple R2 0.014    

El
at

io
n-

re
la

te
d 

O
D 

Intercept -0.003 -0.150, 0.144 -0.04 0.965 

Benzodiazepine dose change (%) 0.001 -0.001, 0.002 0.980 0.329 

Documented diagnosis of 
dementia 

-0.019 -0.238, 0.199 -0.175 0.862 

Adjusted R2  -0.009    

Multiple R2 0.009    

Ap
at

hy
-r

el
at

ed
 O

D 

Intercept -0.005 -0.319, 0.309 -0.033 0.974 

Benzodiazepine dose change (%) 0.003 -0.001, 0.006 1.555 0.123 

Documented diagnosis of 
dementia 

-0.037 -0.504, 0.430 -0.157 0.876 

Adjusted R2  0.004    

Multiple R2 0.021    

Di
sin

hi
bi

tio
n-

re
la

te
d 

O
D Intercept 0.046 -0.266, 0.358 0.292 0.770 

Benzodiazepine dose change (%) 0.002 -0.001, 0.005 1.199 0.233 

Documented diagnosis of 
dementia 

-0.005 -0.468, 0.459 -0.020 0.984 

Adjusted R2  -0.005    

Multiple R2 0.012    

Irr
ita

bi
lit

y-
re

la
te

d 
O

D 

Intercept -0.025 -0.396, 0.346 -0.132 0.895 

Benzodiazepine dose change (%) 0.001 -0.003, 0.005 0.675 0.501 

Documented diagnosis of 
dementia 

-0.448 -0.999, 0.104 -1.607 0.111 

Adjusted R2  0.010    

Multiple R2 0.027    
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Ab
er

ra
nt

 m
ot

or
 

be
ha

vi
ou

r-
re

la
te

d 
O

D 

Intercept -0.139 -0.407, 0.129 -1.027 0.307 

Benzodiazepine dose change (%) 0.001 -0.002, 0.004 0.576 0.566 

Documented diagnosis of 
dementia 

0.098 -0.300, 0.496 0.489 0.626 

Adjusted R2  -0.013    

Multiple R2 0.005    

N
ig

ht
-t

im
e 

be
ha

vi
ou

r-
re

la
te

d 
O

D 

Intercept 0.250 -0.104, 0.605 1.399 0.165 

Benzodiazepine dose change (%) 0.004 -0.000, 0.007 1.824 0.071 

Documented diagnosis of 
dementia 

-0.679 -1.206, -
0.152 

-2.550 0.012 

Adjusted R2  0.066    

Multiple R2 0.081    

Ap
pe

tit
e-

re
la

te
d 

O
D 

Intercept 0.183 -0.101, 0.467 1.277 0.204 

Benzodiazepine dose change (%) 0.002 -0.001, 0.005 1.338 0.183 

Documented diagnosis of 
dementia 

-0.025 -0.447, 0.396 -0.119 0.905 

Adjusted R2  -0.002    

Multiple R2 0.016    

OD=Occupational disruptiveness, 95%CI=95% confidence interval 
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Figure 69: Scatterplots of the changes in the Neuropsychiatric Inventory-Nursing Home version (NPI-NH) domain-
specific occupational disruptiveness scores versus change (%) in the diazepam daily dose equivalent (DDE). The blue 
line represents the predicted change in the NPI-NH occupational disruptiveness score based on the change (%) in the 
diazepam DDE.  
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Figure 70: Scatterplots of the changes in the Neuropsychiatric Inventory-Nursing Home version (NPI-NH) domain-
specific occupational disruptiveness scores versus change (%) in the diazepam daily dose equivalent (DDE). The blue 
line represents the predicted change in the NPI-NH occupational disruptiveness score based on the change (%) in the 
diazepam DDE. 

6.8.3 Job satisfaction 

6.8.3.1 Methods 

6.8.3.1.1 Adjusted-Measure of Job Satisfaction 

The adjusted-MJS is a validated and reliable measure of job satisfaction within the Australian 

RACF setting.592 The adjusted-MJS survey was distributed to RACF nurses and PCAs by the 

champion nurse at each facility. As per Chapter 5.7.1.12.2, the adjusted-MJS contains five 

factors; personal satisfaction, workload, team spirit/co-workers, training, and professional 
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support. Factor scores presented in this chapter were calculated by averaging the item scores 

within each factor.592 This provided a factor score between 1 and 5, where higher scores 

indicated greater job satisfaction. 

Additionally, a total adjusted-MJS score was calculated by summing the scores for all 

22-items. This provided a score between 22 and 110, where higher scores indicated greater job 

satisfaction.  

6.8.3.1.2 Sample size 

Assessing the change in job satisfaction was considered a secondary objective. Therefore, the 

sample size was not calculated prior to data collection. However, calculation of the required 

sample size was performed retrospectively to ensure the analyses were sufficiently powered.  

 Overall, it was calculated that 63 staff at baseline and four months were required to 

complete the adjusted-MJS survey to detect a meaningful change of 6.1 in the adjusted-MJS 

total score (calculation based on the 0.5 of a standard deviation rule using baseline data), given 

a mean of 84.1 (standard deviation= 12.2), with a significance level (alpha) of 0.05 and a power 

(beta) of 0.80. 

6.8.3.1.3 Statistical analysis 

Incomplete responses were removed from the analysis.  

 Differences in demographic data between baseline and four months were investigated. 

Chi-squared tests were used to compare categorical information (i.e., occupation, age groups, 

gender, employment in a dementia care unit). Mann-Whitney U tests were used to compare 

continuous variables at baseline and four months (i.e., number of years registered/enrolled, 

number of years of aged care experience). 

The distribution of the MJS factor scores were initially investigated using beeswarm 

plots. Considering that it was not possible to match responses between baseline and four 
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months due to anonymous completion of the survey, independent t-tests were used to detect 

differences in the adjusted-MJS factor scores between baseline and four months. The data were 

re-analysed based on the occupation of the respondent (RN/EN/PCA). This re-analysis is 

reported in Appendix L. 

6.8.3.2 Results 

Overall, 261 and 250 staff members completed the survey at baseline and four months, 

respectively. Considering the anonymous completion of the survey, it is unclear whether this 

survey was completed by the same nursing staff at both time points. There were no significant 

differences in demographic data between baseline and four months. However, there was a 

trend toward more PCA staff and fewer females completing the survey at four months (Table 

60). 
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Table 60: Demographic data for nursing and care staff participating in the job satisfaction survey at baseline and four 
months. 

Demographic variable Baseline (n=261) Four months (n=250) p-value 
% occupational groups 

registered nurses 
enrolled nurses 
personal care assistants 
managers 
other 
unspecified 

 
36.8% (n=96) 
23.4% (n=61) 
31.8% (n=83) 
1.9% (n=5) 
4.6% (n=12) 
1.5% (n=4) 

 
29.6% (n=74) 
17.6% (n=44) 
42.4% (n=106) 
0.8% (n=2) 
7.2% (n=18) 
2.4% (n=6) 

0.050 

% age groups 
<20 years 
20 to 29 years 
30 to 39 years 
40 to 49 years 
50 to 59 years 
≥60 years 
unspecified 

 
2.3% (n=6) 
19.9% (n=52) 
19.9% (n=52) 
21.8% (n=57) 
25.3% (n=66) 
8.8% (n=23) 
1.9% (n=5) 

 
1.2% (n=3) 
18.4% (n=46) 
20.8% (n=52) 
23.6% (n=59) 
23.6% (n=59) 
10.8% (n=27) 
1.6% (n=4) 

0.921 

% gender 
female 
male 
unspecified 

 
80.5% (n=210) 
9.6% (n=25) 
10.0% (n=26) 

 
72.8% (n=182) 
10.4% (n=26) 
16.8% (n=42) 

0.062 

Years registered; median (range)* 6 (0, 48) 7 (0.5, 40) 0.839 
Years enrolled; median (range)† 4 (0, 43) 5 (1, 36) 0.481 
Years of aged care experience; median 
(range)‡ 

5.5 (0, 45) 7 (0, 40) 0.087 

% of sample that works in a dementia unit 52.2% (n=129) 47.8% (n=118) 0.615 
*data available for 87 registered nurses at baseline and 67 registered nurses at four months  
†data available for 52 enrolled nurses at baseline and 40 enrolled nurses at four months 
‡data available for 256 respondents at baseline and 246 respondents at four months 
 

There were no substantial differences in any of the adjusted-MJS factor or total scores 

between baseline and four months (Table 61). Similarly, the distribution of adjusted-MJS factor 

and total scores in the beeswarm plots (Figure 71 and Figure 72) remained consistent. 

Re-analysis of the data based on the occupation of the respondent (PCA, EN or RN; data 

provided in Appendix L) did not reveal any substantial differences in any of the job satisfaction 

factors or total score between baseline and four months, except for changes in the Team 

Spirit/Co-workers factor for ENs. On average, there was a trend towards lower satisfaction with 

Team Spirit/Co-workers for ENs between baseline (mean=4.2, 95%CI=4.0, 4.3) and four months 

(mean=3.9, 95%CI=3.7, 4.2) (t(77)=1.78, p=0.078). 
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Table 61: Mean adjusted-Measure of Job Satisfaction total and factor scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at 
four months 
(95%CI) 

t-statistic df p-value 

Personal Satisfaction 4.1 (4.0, 4.1) 4.1 (4.0, 4.2) -0.76 500 0.450 
Workload 3.3 (3.2, 3.4) 3.4 (3.3, 3.5) -1.12 491 0.264 
Team Spirit/Co-workers 4.1 (4.0, 4.2) 4.1 (4.0, 4.2) 0.19 499 0.851 
Training 3.8 (3.7, 3.9) 3.7 (3.6, 3.8) 0.70 508 0.484 
Professional support 4.0 (3.9, 4.1) 3.9 (3.8, 4.0) 0.95 503 0.344 
Total 84.1 (82.6, 85.6) 84.1 (82.5, 85.8) -0.05 500 0.959 

df=degrees of freedom, 95%CI=95% confidence interval 

 

Figure 71: Beeswarm plots of the adjusted-Measure of Job Satisfaction factor scores at baseline and four months. 
The blue dot represents mean and error bars indicate the 95% confidence interval.  
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Figure 72: Beeswarm plot of the adjusted-Measure of Job Satisfaction (MJS) total scores at baseline and four months. 
The blue dot represents mean and error bars indicate the 95% confidence interval. 

6.8.4 Discussion 

This study aimed to explore the relationship between antipsychotic and/or benzodiazepine 

dose reduction and occupational disruptiveness, and the difference in job satisfaction between 

baseline and four months after implementing RedUSe. Overall, there was no evidence that 

antipsychotic and/or benzodiazepine dose reduction was associated with an increase in 

occupational disruptiveness. Moreover, there were trends toward improvements in 

disruptiveness to staff, particularly related to agitation with antipsychotic dose reduction and 

night-time behaviour with benzodiazepine dose reduction. Additionally, there was no indication 

of differences in job satisfaction between baseline and four months after the implementation 

of RedUSe.  

The absence of evidence to suggest increased occupational disruptiveness with 

antipsychotic dose reduction aligns with two earlier Canadian antipsychotic reduction 

educational interventions, which found no increase in stressful events associated with the 
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intervention.498, 499 As discussed in the introduction, RACF staff often have limited training in the 

management of neuropsychiatric symptoms and are required to work in resource-poor 

environments (e.g., inadequate staffing).65, 170 These issues promote the inappropriate use of 

antipsychotic medications in RACFs.43, 170, 187, 491 Considering both RedUSe50 and the 

aforementioned Canadian interventions498, 499 utilised educational components, it is likely that 

improved training on the non-pharmacological management of neuropsychiatric symptoms 

may have facilitated the reduction in antipsychotic and/or benzodiazepine dose without 

worsening RACF staff distress.  

Additionally, these results are consistent with our earlier findings that neuropsychiatric 

symptoms generally did not worsen with antipsychotic and/or benzodiazepine dose reduction 

(Chapter 6.3). Ironically, despite antipsychotics commonly being utilised for agitation and 

aggression and benzodiazepines used for sleep disturbances, we found trends toward 

improvements in occupational disruptiveness related to agitation in residents who had their 

antipsychotic dose reduced and occupational disruptiveness related to night-time behaviours 

in residents who had their benzodiazepine dose reduced.  

Our finding, suggesting an improvement in occupational disruptiveness related to 

agitation, aligns with our findings, in Chapter 6.3, where we reported that the frequency of 

agitation was reduced in those who had their antipsychotic dose reduced. In part, these results 

may represent improvements in antipsychotic-related akathisia, which can be misdiagnosed as 

agitation.693 Conversely, we found no evidence of a relationship between benzodiazepine dose 

reduction and an improvement in the NPI-NH factor related to sleep. It should be noted, though, 

that the NPI-NH domain related to sleep is relatively insensitive to small changes in the severity 

and frequency of these symptoms.545 Therefore, there may have been some improvements in 

sleep that were not captured with the NPI-NH. Alternatively, the training in person-centred care 

strategies taught within RedUSe may have improved the confidence and ability of RACF staff 
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members to manage sleep disturbances with non-pharmacological methods translating to 

improvements in the occupational disruptiveness score.  

The trends toward improvements in occupational disruptiveness related to these 

symptoms are interesting considering that agitation, aggression and severe sleep disturbances 

are associated with high levels of disruption and distress of RACF staff.144, 593 The cause of these 

improvements is unclear. However, improvements (and lack of worsening) in occupational 

disruptiveness could be attributed to improvements (or lack of deterioration) in symptoms, 

improved capabilities of staff to implement non-pharmacological strategies as a result of 

training with RedUSe, or a combination of both. In any case, the fact that there was no evidence 

of worsening in occupational disruptiveness should mitigate barriers to antipsychotic and/or 

benzodiazepine dose reduction.  

To our knowledge, earlier interventions to reduce antipsychotic and/or benzodiazepine 

use in RACFs have not reported on changes in job satisfaction. However, unlike our study, where 

we found no appreciable difference in job satisfaction between baseline and four months after 

the implementation of RedUSe, Zwijsen et al. reported an improvement in job satisfaction of 

care staff related to the implementation of a care programme for challenging behaviour in 

people with dementia within 17 Dutch dementia special care units.692 The Grip on Challenging 

Behaviour care programme (GRIP) provided training to care staff on the identification of 

challenging behaviour and ongoing resident monitoring informed management strategies put 

in place by a multidisciplinary team.694 Job satisfaction was measured before the 

implementation of GRIP, halfway through implementation and after all care units had 

implemented the intervention.692 Although not conclusive, Zwijsen et al. suggest that the 

improvement in job satisfaction may be associated with a reduction in job demand resulting 

from the support offered by the intervention.692 Alternatively, increased job satisfaction may be 

related to improvements in staff knowledge as a result of the training sessions.692  
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Zwijsen et al. were able to review the change in job satisfaction among the same RACF 

nursing and care staff over the implementation of GRIP.692 However, in our study, anonymous 

completion of the job satisfaction survey meant that we did not know whether the same staff 

were completing the survey at both baseline and four months. Consequently, the lack of 

difference in job satisfaction between baseline and four months may be attributed to the 

completion of the survey by different staff between baseline and four months (e.g., new staff 

at four months) who were not impacted by the intervention. Alternatively, it needs to be 

acknowledged that job satisfaction was not expected to change between baseline and four 

months given that the RedUSe intervention required little input by most RACF staff (i.e., staff 

generally did not have to audit or review medication use). The absence of evidence to suggest 

worsening in job satisfaction with the implementation of RedUSe is a positive result as benefits 

may be derived elsewhere (e.g., reduced medication costs, reduction in adverse effects) 

without a worsening in job satisfaction. 

6.8.4.1 Strengths and limitations 

This research is one of few to investigate the outcomes for RACF staff within an intervention to 

ensure appropriate antipsychotic and/or benzodiazepine use and is strengthened by using 

validated scales to assess changes in occupational disruptiveness and differences in job 

satisfaction between baseline and four months. Whilst this research is an important 

contribution to the literature, there are several limitations which need to be accounted for.  

First, the job satisfaction survey was completed anonymously as per ethical stipulations. 

Consequently, the respondents could not be matched between baseline and four months. 

Whilst there was no evidence to suggest that job satisfaction changed after implementation of 

RedUSe, some of the surveys were likely completed by different RACF staff members at each 

time point. In some instances, new staff may have taken the survey without being exposed to 

the RedUSe intervention.  
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Anonymous completion of the survey also precluded our ability to identify whether 

surveys were completed multiple times by the same participants at each time point. However, 

the demographic details provided by the participants matched only three times (i.e., six 

participants recorded the same demographic details) at a single data collection time point 

indicating that it is unlikely the same staff completed the survey multiple times at each time 

point. Furthermore, re-analysis of the data excluding the results for these six staff members did 

not lead to any substantial changes in the results. Future studies that investigate longitudinal 

changes in job satisfaction should consider methods to track the results for individual 

respondents while maintaining participant privacy. 

Similarly, identifying information for the RACF staff member who was interviewed with 

the NPI-NH occupational disruptiveness scale was not recorded. Thus, it is possible that 

differences between baseline and four months may be due to inter-rater differences. However, 

on average, the level of disruptiveness for most NPI-NH domains did not change substantially, 

suggesting that inter-rater differences were not substantially affecting our results.  

It was not possible to quantitatively investigate whether RACF staff (i.e., RNs, ENs, PCAs) 

completing the job satisfaction survey were representative of the national RACF workforce. 

However, qualitative comparison between demographic data from our survey and findings from 

the 2016 National Aged Care Workforce Census65 suggests that RNs were over-represented and 

PCAs were under-represented in our job satisfaction survey. This likely relates to the timing of 

survey distribution. Most champion nurses indicated that the baseline job satisfaction surveys 

were distributed during the initial RedUSe training session, which were mostly attended by RNs 

and ENs. Considering no substantial differences in job satisfaction were detected in sub-

analyses of the individual occupations (Appendix L), it is likely that the under-representation of 

PCAs has not impacted the overall results of the survey. In any case, researchers should employ 
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strategies to ensure a representative sample is recruited in future studies of the aged care 

workforce. 

Feelings of job satisfaction and occupational disruptiveness are influenced by a variety 

of factors external to RedUSe. Whilst it is unclear what other external factors may have 

impacted job satisfaction and occupational disruptiveness, our results did not change 

significantly suggesting a minimal impact of these external factors.  

Recruitment bias is also possible considering that the champion nurse for the RACF was 

responsible for the distribution of the job satisfaction surveys. However, the absence of 

evidence to suggest differences in job satisfaction at baseline and four months suggests that 

recruitment bias is unlikely to be influencing the results in this instance.  

Lastly, some of the limitations discussed in Chapter 6.3 also affected our analysis in 

Chapter 6.8, such as: 

• absence of a control group; and, 

• lack of rater blinding. 

6.8.5 Conclusion 

Antipsychotic and/or benzodiazepine dose reduction was not associated with worsening in 

occupational disruptiveness. Ironically, there were trends towards improved occupational 

disruptiveness related to agitation with antipsychotic dose reduction and night-time behaviour 

with benzodiazepine dose reduction. Larger, controlled studies are needed to investigate these 

trends further. 

Additionally, there was no evidence that the implementation of RedUSe worsened the 

job satisfaction of RACF staff. Controlled longitudinal studies that track individual RACF staff are 

needed to explore whether changes in job satisfaction are related to the extent of change in 

antipsychotic and/or benzodiazepine use within RACFs.  
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6.9 Basic costing analysis 

6.9.1 Introduction 

Antipsychotic and benzodiazepine dose reduction has the potential to be cost saving through 

reduced prescribing and adverse effects of these medications. However, these savings may be 

offset by prescription of other medications or increased utilisation of the health care system 

(e.g., increased GP consultations). Considering scarce resources, policymakers need to ensure 

that interventions to improve the prescribing of antipsychotic and/or benzodiazepine 

medications represent good value for money.  

Despite calls for increased reporting of the cost-effectiveness of psychotropic reduction 

interventions,48, 507, 695, 696 our systematic review did not identify any interventions similar to 

RedUSe that have reported on the cost benefits related to antipsychotic and/or benzodiazepine 

dose reduction.47 However, several studies, which did not meet the inclusion criteria for our 

systematic review or were published after our review, have indicated that interventions to 

reduce these medications can be cost-effective.527, 532, 697 Whilst these studies compared savings 

in RACFs receiving the intervention versus controls, none directly investigated the effects of 

dose reduction on the individual residents. Furthermore, the previous studies were based in the 

UK,532 Ireland,697 and the Netherlands527; thus, they are difficult to generalise to the Australian 

setting. In the initial implementation of RedUSe, Associate Professor Breen reported an interim 

costing analysis.497 Associate Professor Breen’s analysis indicated potential cost savings due to 

reduced antipsychotic and benzodiazepine prescriptions. However, it was outside the scope of 

this study to investigate other factors (e.g., costs of other medications, utilisation of the health 

care system), which may offset some or all savings derived from the intervention.  

Given this, a basic costing analysis was conducted to determine the potential cost of 

antipsychotic and/or benzodiazepine dose reduction. Figure 73 illustrates where these findings 

fit in this overall thesis. Limitations of this study, most notably the absence of a control group 
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and longitudinal data prevented a more comprehensive economic (cost-effectiveness) analysis 

from being carried out. However, it was possible to provide an estimate of costs and benefits, 

by drawing together data from a range of sources and making some key assumptions.  

 

Figure 73: Flowchart of the analysis for the clinical outcomes study. This sub-chapter is dedicated to a basic costing 
analysis of antipsychotic and benzodiazepine dose reduction. GP=General Practitioner. 

6.9.2 Methods 

6.9.2.1 Grouping 

Residents who were not followed-up at four months were excluded from the analysis. The 

choice to exclude these residents was made because of the absence of four-month data, such 

as the cost of medications, and, in many cases, the absence of GP consultation data and 

hospitalisation records.  

To perform this basic costing analysis, residents were split into groups based on changes 

in chlorpromazine and diazepam daily dose equivalents. Residents who were initially taking an 

antipsychotic (i.e., chlorpromazine daily dose equivalent >0 mg at baseline) and who had a 

reduction in their chlorpromazine daily dose equivalent at the four-month data collection point 

were classified as ‘antipsychotic reducers’. Residents who were initially taking a benzodiazepine 
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(i.e., diazepam daily dose equivalent >0 mg at baseline) and who had a reduction in their 

diazepam daily dose equivalent at the four-month data collection point were classified as 

‘benzodiazepine reducers’.  

Residents who were classified as an ‘antipsychotic reducer’ and/or ‘benzodiazepine 

reducer’ were grouped in an overall ‘reducer’ group. Residents who were initially taking 

antipsychotics or benzodiazepine and were neither ‘antipsychotic reducers’ nor 

‘benzodiazepine reducers’ were grouped in an overall ‘non-reducer’ group. Three of the 179 

residents had an increase in dose for one medication but a reduction in the other. For the 

purposes of this study, they were classified as an overall ‘non-reducer’ considering that one 

class of medication had replaced the other. 

6.9.2.2 Calculating the average cost benefit per resident 

The average cost benefit was calculated on a per resident basis for all residents, non-reducers, 

reducers, antipsychotic reducers, and benzodiazepine reducers. Daily costs related to the PBS 

were calculated at baseline and four months. These amounts were extrapolated to four monthly 

then 12-monthly costs. GP consultation and hospitalisation costs were calculated over the four-

month study period and were extrapolated to costs over 12 months. Costs are reported as 

Australian Dollars. 

To account for the variability in the data, two sets of savings data were calculated; 

termed “optimistic” and “conservative” savings. Optimistic savings involved calculating the 

potential savings associated with being a reducer (i.e., antipsychotic or benzodiazepine reducer) 

versus being a non-reducer of either medicine. This was considered an optimistic saving 

because it is likely that a proportion of residents in the non-reducers group would not have had 

their medication reduced due to valid clinical reasons (e.g., because they were considered too 

‘sick’), rather than being simply due to apathy on behalf of their prescriber. Subsequently, it 

may be the case that the non-reducer group had, on average, worse health than the reducer 
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group, and would consequently represent a greater drain on the health care system (e.g., 

through increased medications, GP consultations). Conservative savings involved calculating the 

potential savings associated with being a reducer compared to the overall sample (i.e., including 

both reducers and non-reducers). This was done to minimise the influence of potentially greater 

health care utilisation costs associated with the potentially ‘sicker’ residents in the non-reducer 

group. 

6.9.2.3 Medication costs based on the pharmaceutical benefits scheme 

Data on all resident medications, including strength and number of doses (e.g., tablets) per day, 

were collected at baseline and four months. To calculate the total cost of medications per day, 

we first calculated the cost per dose using the Dispensed Price for Maximum Quantity (DPMQ) 

for medications on the PBS based on prices as of March 2016. The DPMQ is the price for 

dispensing the maximum quantity of a product under a given prescribing rule and includes the 

“price ex-manufacturer, including all fees, mark-ups and patient contributions”.698 The DPMQ 

was then divided by the number of doses within a pack and multiplied by the number of doses 

per day taken by the resident to give the cost of medications per day.  

6.9.2.4 General practitioner consultations 

Information on GP visits to the residents involved in this study were collected by the champion 

nurses and through audit of the GP consultation records by the thesis author between baseline 

and four months (see Chapter 5.7.1.10). Unfortunately, it was not possible to identify the 

Medicare Benefits Schedule (MBS) item number5 used when claiming for the consultations with 

the residents.  

 
5 Medicare is Australia’s national public health insurance scheme. The scheme provides free or 

subsidised healthcare to all Australians and most permanent residents. Doctors, specialists, optometrists 
and other healthcare professionals (e.g., dentists) claim payment through the Medicare Benefits 
Schedule. Each claimable medical service is assigned a fee and item number  
(https://www.betterhealth.vic.gov.au/health/ServicesAndSupport/understanding-medicare).  

https://www.betterhealth.vic.gov.au/health/ServicesAndSupport/understanding-medicare
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Instead, the overall cost of GP consultations was estimated by multiplying a calculated 

average cost per consultation by the number of consultations each resident had over the four 

months. 

To estimate the average cost per GP consultation, we used Medicare claims data from 

states involved in this project (New South Wales, Queensland, Victoria, Tasmania and South 

Australia) from May 2016. First, all MBS items that could be claimed following a consultation 

with a RACF resident were identified.699 This included MBS items 20, 35, 43, 51, 92, 93, 95, 96, 

5010, 5028, 5049, 5067, 5260, 5263, 5265, and 5267 but not 701, 703, 705 and 707, which can 

be claimed for a health assessment of people residing in and outside of a RACF.699 Table 62 

describes these MBS items. The amount of money claimed through these MBS item numbers 

was then divided by the number of times these MBS items were utilised, providing an average 

cost per consultation.  

Table 62: Descriptions of Medicare Benefits Scheme item numbers. Information from the Department of Health, 
2015.699 

Medicare Benefits Scheme item number Description 
20*, 35**, 43***, 51**** Fees and benefits for GP attendances at a 

residential aged care facility 
92*, 93**, 95***, 96**** Fees and benefits for other non-referred 

attendances at a residential aged care facility 
5010*, 5028**, 5049***, 5067**** Fees and benefits for GP after-hours attendances 

at a residential aged care facility 
5260*, 5263**, 5265***, 5267**** Fees and benefits for other non-referred after-

hours attendances at a residential aged care 
facility 

701, 703, 705, 707 Health assessment 
*Brief consultation, **standard consultation, ***long consultation, ****prolonged consultation 
 
6.9.2.5 Hospital 

Information on the reason and length of each hospitalisation for residents involved in this study 

was collected by the champion nurses and through audit of the resident’s progress notes by the 

thesis author between baseline and four months (see Chapter 5.7.1.11). Hospital admission 

costs per resident were estimated by multiplying the days of each hospital admission by the 
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average cost/day according to the reason for admission using data obtained from Victorian 

hospitals in 2015.6 

6.9.2.6 Quality of life 

The AQoL-4D tool was used to assess QoL at baseline and four months through psychometric 

testing of RACF nursing and care staff. As per Chapter 5.7.1.5.1, the weighted AQoL-4D utility 

scores, commonly used in economic analyses, were calculated and presented in this chapter. 

These scores range from -0.04 (QoL worse than death) to 0 (QoL equivalent to death) to 1 (best 

QoL). 

6.9.3 Results 

An average cost per resident in each group was calculated (Table 63). When total costs were 

extrapolated to 12 months, we can see modest savings in the total costs for antipsychotic and 

benzodiazepine reducers in both the conservative and optimistic analysis. This was mainly 

driven by savings in hospitalisations, particularly amongst the benzodiazepine reducer group.  

The antipsychotic reducers demonstrated savings in overall PBS costs by $349.18 per 

year in the optimistic analysis and $254.28 per year in the conservative analysis. Whereas 

benzodiazepine reducers demonstrated savings of $163.22 per year in the optimistic analysis 

and $68.31 per year in the conservative analysis. Overall, reducers saved $257.40 per year in 

the optimistic analysis and $162.49 per year in the conservative analysis. 

Using an estimated cost of $90.44 per GP consultation, we found that consultation costs 

were greater for reducers of either medication in both the optimistic ($192.27 more per year) 

and conservative ($121.38 more per year) analyses. 

On average, reducers of antipsychotic and/or benzodiazepine medications cost the 

Government $1,421.18 less in hospital fees than non-reducers and $897.17 less than the overall 

 
6 http://health.vic.gov.au/feesman/fees1.htm 
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sample, over 12 months. However, there was limited hospitalisation data available in the 

dataset. Consequently, there is uncertainty around the estimation of these costs. 

Lastly, there were clinically significant improvements in QoL for the ‘antipsychotic 

reducers’ group while, on average, QoL in the overall sample remained the same between 

baseline and four months. On average, there was also an improvement in QoL for 

‘benzodiazepine reducers' and ‘reducers’ groups, although the change in QoL did not reach 

clinical significance.7  

 
7 A change in the AQoL-4D score by ≥0.06 points is considered clinically significant. 



304 | P a g e  
Daniel J. Hoyle 

Table 63: Average potential cost savings on a per resident basis. 

Average resident All (n=179) Non-reducers (n=113) Reducers (n=66) Antipsychotic 
reducers (n=30) 

Benzodiazepine 
reducers (n=42) 

Before RedUSe 
    

  
PBS medicines (daily) $5.30 $5.34 $5.23 $5.12 $5.58 
PBS medicines (120 days) $636 $640 $628 $614 $669 
QoL 0.19 0.20 0.17 0.13 0.18 
After RedUSe      
PBS medicines (daily) $5.31 $5.57 $4.87 $4.62 $5.13 
PBS medicines (120 days) $638 $669 $584 $554 $615 
QoL 0.19 0.17 0.21 0.22 0.19 
During RedUSe (four-month period)      
GP consultations (n*) $545 (6.0) $521 (5.8) $585 (6.5) $642 (7.1) $571 (6.3) 
Hospitalisations (n**) $687 (0.92) $862 (1.15) $388 (0.52) $478 (0.63) $431 (0.57) 
Total costs extrapolated to 12 months      
PBS medicines $1,939 $2,034 $1,777 $1,685 $1,871 
GP consultations $1,634 $1,563 $1,755 $1,926 $1,712 
Hospitalisations $2,062 $2,586 $1,165 $1,433 $1,293 
TOTAL $5,636 $6,184 $4,698 $5,044 $4,876 
Optimistic total savings (versus non-reducers)     $1,486 $1,140 $1,308 
Conservative total savings (versus all residents) 

  
$938 $592 $760 

Optimistic savings PBS meds only (versus non-reducers) 
 

$257.40 $349.18 $163.22 
Conservative savings PBS meds only (versus all residents) 

 
$162.49 $254.28 $68.31 

Optimistic savings GP consult only (versus non-reducers) 
 

-$192.27 -$363.28 -$148.81 
Conservative savings GP consult only (versus all residents) 

 
-$121.38 -$292.39 -$77.92 

Optimistic savings hospitalisation only (versus non-reducers) 
 

$1,421.18 $1,153.85 $1,293.88 
Conservative savings hospitalisation only (versus all residents) 

 
$897.17 $629.84 $769.87 

QoL improvements when reduced     0.04 0.09 0.01 
n*=average number of GP consultations over four months, n**=average number of days admitted to hospital, RedUSe=Reducing Use of Sedatives project, 
PBS=Pharmaceutical Benefit Scheme, GP=General Practitioner
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6.9.4 Discussion 

Our findings provide evidence that antipsychotic and benzodiazepine dose reduction is 

associated with less health care-related costs compared to residents who continue their 

psycholeptic medication. Whilst there are several limitations, the health care savings and 

improvements in QoL derived from antipsychotic and/or benzodiazepine dose reduction are 

relatively strong. Savings were mostly driven by lower hospital costs among residents who had 

their antipsychotic and/or benzodiazepine dose reduced. Dose reduction was also associated 

with savings in overall PBS medication costs and improvements in the QoL utility scores. On the 

other hand, MBS costs related to GP consultations were higher for residents who had their 

antipsychotic and/or benzodiazepine dose reduced, although this might be attributed to 

increased consultations associated with the review of dose and may have settled over a longer 

time frame.  

In a study of 277 residents with dementia from 16 UK RACFs, Romeo et al. reported that 

hospital admissions account for 50% of costs, after excluding RACF fees.680 Furthermore, the 

authors reported that the use of psychotropic medication was associated with increased 

hospital costs.680 Although only based on a limited number of hospitalisations, we estimated 

savings of over $1,400 per resident per year with antipsychotic and/or benzodiazepine dose 

reduction compared to non-reducers. Antipsychotic and benzodiazepine medication are 

associated with several adverse effects, such as falls and fractures and pneumonia, which may 

lead to hospital admissions.195, 379, 700 Whilst the hospital savings with antipsychotic and/or 

benzodiazepine dose reduction may have been attributed to avoidance of these adverse effects, 

it should be acknowledged that it is also possible that some of the residents who did not have 

their antipsychotic and/or benzodiazepine dose reduced may be those with more severe health 

issues who tend to require longer and/or more frequent hospital admissions. 



306 | P a g e  
Daniel J. Hoyle 

Residents who had their antipsychotic and/or benzodiazepine dose reduced had overall 

PBS savings of approximately $257 per year compared to non-reducers. However, this was 

offset by an estimated increase in GP consultation costs (~$192 per resident per year greater 

for antipsychotic and/or benzodiazepine reducers compared to non-reducers). We initially 

expected a decrease in GP consultation costs considering that adverse effects would potentially 

be reduced with dose reduction. However, the increased GP costs may be related to a period of 

increased monitoring following dose reduction. It should be acknowledged that GP costs were 

estimated based on an average consultation cost that we calculated ($90.44). However, this 

average calculated consultation cost does not consider the type of GP consultation (e.g., a brief 

review may cost as little as $9.75 whereas an after-hours consultation may cost $164.45). It is 

possible that the consultation cost for a review following antipsychotic and/or benzodiazepine 

dose reduction may have been lower than the average consultation cost. Consequently, the 

overall GP consultation costs for residents who had their medication reduced may have been 

over-estimated. Future Australian studies should endeavour to obtain MBS claiming data to 

overcome this limitation when performing similar cost analyses. 

6.9.4.1 Limitations 

The presented information should be interpreted cautiously as there are several limitations. 

First, without a true control group, it is difficult to rule out costs being related to clinical 

differences between the reducer and non-reducer groups. This was addressed, in part, by the 

conservative analysis which compared reducers with the overall sample.  

Second, the largest cost savings were related to reduced hospitalisations among 

antipsychotic and benzodiazepine reducers. However, only 23 residents were hospitalised 

during the data collection period. Thus, we are uncertain whether the observed difference in 

hospitalisation costs between the reducer and non-reducer groups would hold true in a larger 

sample. Considering that most of the cost savings predicted in this model were associated with 
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reduced hospitalisations in the reducer groups, the overall cost savings predicted by this model 

would be significantly affected should the differences in hospitalisations be a statistical anomaly.  

Third, the GP consultation data were collected by asking the champion nurse to keep a 

record of all GP visits. This was verified and amended based on resident notes at the RACF. 

Whilst validation of these records helped to improve the accuracy of the data collected, if the 

physician had not recorded their visit in the notes and the nurse had not recorded this visit then 

that visit would not have been included in the data. Additionally, it was impossible to tell which 

MBS item code the GP had used during their visit. Therefore, to estimate this cost we calculated 

the number of services for each relevant MBS item and the amount of money claimed for each 

item in order to calculate the average cost per resident per service. This may be grossly 

underestimating or overestimating the GP-related costs. Consequently, this estimation should 

be interpreted cautiously. 

Fourth, it was beyond the scope of this study to investigate the impact that 

antipsychotic and/or benzodiazepine dose reduction had on the time spent caring for each 

resident by the RACF staff. This information is significant considering that some argue against 

antipsychotic and/or benzodiazepine dose reduction due to insufficient time and staff available 

to handle an increase in neuropsychiatric symptoms should they worsen. However, this 

information is difficult to collect and would likely require direct observation of the RACF staff 

for prolonged periods of time. This being said, our separate sub-study in Chapter 6.8 did not 

indicate any increase in occupational disruptiveness of staff following reduction, so it was 

considered unlikely that this factor would be substantial. 

Fifth, this analysis was performed using Australia-specific data (e.g., MBS costs, PBS 

costs, hospitalisation costs). Consequently, this basic costing analysis is not generalisable 

internationally. 
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Lastly, this analysis did not include the costs of RedUSe, which also included substantial 

costs related to researchers and IT program development. However, we anticipate relatively 

few future costs considering that this program can be delivered largely within the existing 

framework of RMMR and QUM activities within RACFs. A sensitivity analysis including the costs 

of RedUSe has been reported elsewhere.217 

6.9.5 Conclusion 

This basic cost analysis indicates that antipsychotic and/or benzodiazepine dose reduction has 

the potential to be cost saving. However, larger, controlled studies with a dedicated health 

economic analysis embedded as part of the intervention are required to draw definitive 

conclusions. Savings associated with antipsychotic and/or benzodiazepine dose reduction were 

mainly related to decreased hospitalisations and reduced expenditure on PBS medications. 
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Chapter 7 Summary and conclusion 

Internationally, the high prevalence of psychotropic drug use, predominantly antipsychotics and 

benzodiazepines, in RACFs has led to concern of residents being inappropriately sedated.10, 16, 

138 Antipsychotics are commonly used to manage neuropsychiatric symptoms, such as 

aggression, agitation or psychosis,25 and benzodiazepines are widely used to mitigate acute 

agitation, anxiety and sleep disturbances.27 Antipsychotics and benzodiazepines are only 

modestly effective for these indications 22, 35 and pose a risk of severe adverse effects, such as 

an increased risk of falls and fractures,37, 281 cognitive impairment and possibly dementia with 

benzodiazepine use,308 and stroke and death with antipsychotic use.22, 248 

Withdrawal or dose reduction of these medications may minimise the risk of adverse 

effects. However, these medications are often utilised long-term without dosage 

modification.12, 25 Concern of deterioration in QoL and worsened neuropsychiatric symptoms, 

consequently leading to increased time required to manage these symptoms, are some of the 

barriers to antipsychotic and benzodiazepine reduction in RACFs (Chapter 3).44, 45, 187, 491 Despite 

this, few interventions to improve antipsychotic and/or benzodiazepine prescribing in RACFs 

have reported on the clinical outcomes for the residents, changes in disruptiveness or job 

satisfaction of the RACF staff, or changes in health care-related costs (Chapter 4). To address 

this gap and minimise barriers to antipsychotic and/or benzodiazepine dose reduction, this 

thesis explored clinical and economic outcomes associated with dose changes to antipsychotics 

and/or benzodiazepines in RACFs. In particular, resident and staff outcomes, and health care-

related cost outcomes were investigated.  

Our key finding was that there was no evidence of worsened resident or staff outcomes 

with antipsychotic and/or benzodiazepine dose reduction. Furthermore, a basic costing analysis 

suggested potential health care-related savings associated with a reduction in these 

psychotropic medications. These results are discussed in detail throughout Chapter 6. 
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 Overall, there was no evidence of deterioration in neuropsychiatric symptoms, QoL, 

social withdrawal, ADLs, or staff disruptiveness associated with antipsychotic and/or 

benzodiazepine dose reduction. The lack of change in the outcome measures with antipsychotic 

and/or benzodiazepine dose reduction is an overall positive result. These results, alongside 

those from earlier and other interventions, provide evidence that considered reduction is 

unlikely to cause harm to the resident or RACF staff. Furthermore, by minimising the exposure 

to antipsychotics and/or benzodiazepines, we can reduce the resident’s risk of experiencing 

adverse effects related to these medications. Considering that concern of potential 

deterioration in resident QoL and neuropsychiatric symptoms resulting in increased workloads 

are major barriers to the reduction of these medications,43-45 it is hoped that our results will 

lessen these concerns. 

Substantial improvements in clinical outcomes were not expected with antipsychotic 

and/or benzodiazepine dose reduction considering that these medications confer only modest 

benefits for indications commonly encountered in the RACF setting (e.g., neuropsychiatric 

symptoms in dementia, anxiety, sleep disturbances and acute agitation). Despite this, in our 

study, antipsychotic dose reduction was associated with potential improvements in: 

• physically nonaggressive behaviour (e.g., aimless wandering, general 

restlessness) 

• QoL 

• staff disruptiveness related to agitation.  

Additionally, benzodiazepine dose reduction showed potential to improve:  

• physically nonaggressive behaviour 

• verbally agitated behaviour (e.g., constant unwarranted requests for attention) 

• staff disruptiveness related to night-time behaviours 



311 | P a g e  
Daniel J. Hoyle 

Beyond this, benzodiazepine dose reduction was also associated with an improved rate 

of falls among mobile residents.  

We also identified possible health care-related savings with antipsychotic and 

benzodiazepine dose reduction. These savings arose primarily from reduced hospitalisation and 

medication costs. Overall, annual savings of more than $1,400 per resident were estimated for 

residents who had a medication reduced. 

7.1 Future research directions 

This thesis was primarily focussed on investigating the clinical outcomes associated with 

antipsychotic and benzodiazepine dose change in a sample of residents within RedUSe. 

Limitations directly related to the results reported in this thesis have been discussed in detail 

throughout Chapter 6. However, there were several broader topics outside of the scope of this 

thesis that should be considered in future research.  

 First, this thesis did not qualitatively investigate organisational or personal factors as to 

why antipsychotic and/or benzodiazepine medications were utilised or barriers to their 

reduction. However, our findings (Chapter 6.2) provide quantitative evidence that unknown 

differences in the RACFs and residents (e.g., differences in organisational culture, prescriber 

attitudes) heavily influences variation in antipsychotic and benzodiazepine doses. These results 

support findings from earlier research on the influence of organisational culture on 

psychotropic prescribing.43, 187, 489 Considering the potential impact of organisational culture, 

future qualitative research is needed to investigate factors that relate to the amplitude of 

change in psychotropic use within programs to improve their prescribing in RACFs. This could 

help to identify RACFs that are likely to respond to similar programs to optimise targeting of 

RACFs in future implementations. 

 Second, this thesis focussed solely on the clinical outcomes of changes in antipsychotic 

and benzodiazepine prescribing considering these medications were targeted in the 
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overarching RedUSe intervention.50 However, there is concern that interventions targeting 

particular psychotropic medications may drive prescribing to other, potentially more dangerous 

and less efficacious, psychotropics.701 For example, interventions to reduce antipsychotic use 

may result in the prescribing of antidepressants. In 2011, a double-blind, placebo-controlled 

trial found no evidence that sertraline (n=107) or mirtazapine (n=108) are any more effective 

than placebo (n=111) in the management of depression in people with dementia.702 

Furthermore, adverse reactions among participants given sertraline (43%) and mirtazapine 

(41%) were almost double that compared to participants given placebo (26%).702 In our study,  

we found no evidence that antipsychotic or benzodiazepine prescribing was substituted with 

other medications (Chapter 6.3). However, it is important that future targeted interventions 

consider monitoring for increased prescribing of potentially less appropriate alternatives. 

Additionally, future studies are needed to compare the outcomes of interventions targeting a 

narrow range of medications to interventions aiming to improve the prescribing of a broad 

range of medications. 

 Third, this study did not explicitly set out to assess the feasibility of measuring the 

clinical outcomes in RedUSe. However, the response rate was used as an indicator of method 

feasibility. Most tools in our study utilised nursing staff as proxy-raters. Consequently, response 

rates were close to, if not, 100% (Chapter 6), suggesting that interviewing nursing staff is a 

feasible method of data collection. We did, however, set out to measure QoL in the resident 

themselves, if able to provide informed consent, and the person responsible for them in order 

to perform a comparative analysis. Unfortunately, less than one-third of residents had sufficient 

cognitive capacity to be interviewed about their QoL. Furthermore, the response rate from the 

person responsible for the resident was relatively low despite reminder letters being sent. 

Anecdotally, other challenges encountered included difficulty recruiting residents due to the 

need for proxy consent in the majority of cases and the ethical requirement for arms-length 

recruitment, limited nursing staff time available for assessments, inconsistent reporting of 
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events in RACF and GP consultation notes between and within RACFs, and the need to collect a 

broad range of data within a condensed timeframe due to travel requirements. Considering the 

challenges faced in this study, the following recommendations are suggested for future 

research in RACFs:  

• where appropriate, reliance on resident-rated outcomes should be minimised, 

particularly among populations with significant cognitive deficits; 

• where ethically appropriate, studies should be designed using an opt-out recruitment 

strategy;599 

• use of RACF and GP records should be minimised given inconsistent reporting; 

• the selection of assessment tools should be streamlined to minimise the impact on staff 

time. Core outcome sets may provide guidance on pertinent outcomes;506 and, 

• local, trained research assistants should be used for data collection in geographically 

disperse projects; 

Lastly, the results of this thesis report on the clinical outcomes of antipsychotic and/or 

benzodiazepine dose reduction within the implementation of the RedUSe intervention in the 

Australian RACF setting. Whilst the generalisability of the overarching RedUSe intervention50 

may be dependent on similarities in the aged care systems of other countries, the clinical 

outcomes of antipsychotic and/or benzodiazepine dose reduction reported in this thesis are 

mostly internationally applicable, especially in jurisdictions with high and inappropriate 

psycholeptic use. It is important, however, to acknowledge that the combination of the 

different facets of RedUSe (e.g., staff/pharmacist/prescriber education, sedative auditing, 

sedative reviews)50 likely played a significant role in the clinical outcomes. In particular, the 

delivery of non-pharmacological measures taught in the RedUSe staff education sessions may 

have mitigated some of the potentially negative effects associated with reducing antipsychotic 

and/or benzodiazepine use. In 2016, Ballard et al. showed that the addition of a social 
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interaction intervention can mitigate the negative effects an antipsychotic review intervention 

has on behavioural symptoms and QoL.514, 515 

There are perceptions that insufficient resources, such as staff, may be a barrier to the 

implementation of non-pharmacological strategies in the RACF setting.44, 45, 162, 170, 703 To this end, 

clinical outcomes of antipsychotic and/or benzodiazepine dose reduction may differ based on 

the resourcing available to deliver non-pharmacological strategies. Countries with low 

proportions of RACF staff relative to the population aged 65 years and over, such as Turkey and 

Portugal,6 may find it difficult to implement non-pharmacological strategies.704 Consequently, 

the clinical outcomes may be less certain in these countries. However, antipsychotic and/or 

benzodiazepine dose reduction in RACFs of countries with similar proportions of RACF staff 

relative to the population (e.g., Australia, New Zealand) are potentially more likely to report 

similar clinical outcomes.6 Studies are needed to investigate whether there are differences in 

the clinical outcomes of antipsychotic and/or benzodiazepine dose reduction on the basis of 

RACF resourcing. 

7.2 Implications for policy and practice 

The findings in this thesis are highly relevant to Australia’s current aged care climate. On the 8th 

of October 2018, a Royal Commission into aged care quality and safety was announced by the 

Australian Government as a result of increased complaints and reports of abuse and neglect.705, 

706 An interim report was released on the 31st of October 2019 describing the systematic failure 

of Australia’s aged care system to meet the needs of older people. In particular, the overuse of 

psychotropic medications was highlighted as an area that should be immediately addressed.707 

In their interim report, the Royal Commission recommended a regular and targeted 

review of people taking psychotropic medication through Australia’s RMMR and QUM 

framework.707 Specifically, the recommendation requests that the co-signatories of the next 

(seventh) Community Pharmacy Agreement (Australian Government, the Pharmacy Guild of 
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Australia, and the Pharmaceutical Society of Australia) review the effectiveness of the current 

RMMR and QUM program and: 

a) provide funding to enable RMMRs to be performed by accredited pharmacists once 

yearly (instead of biennially) or otherwise if there is a significant change to the 

resident’s condition or medication regimen; 

b) amend the RMMR eligibility criteria to include people receiving residential 

respite/transitional care; 

c) consider methods to improve the quality and consistency of RMMRs and the QUM 

program (e.g. auditing of medication use); and, 

d) consider additional government funding to support pharmacists involved in the 

implementation and monitoring of recommendations made during the RMMR.707 

Additionally, the Royal Commission has recommended increased training and education 

for aged care staff (e.g., PCAs, nurses, allied health) and GPs on the safe and appropriate 

management of neuropsychiatric symptoms.707 

Despite calls for increased RMMR funding, the impact RMMRs have on the prescribing 

of antipsychotic and benzodiazepine medications is unclear. In 2009, Nishtala et al. used 

changes in the Drug Burden Index score as a surrogate marker for reduced prescribing of 

anticholinergic and sedative medications within a retrospective analysis of a random sample of 

500 RMMRs performed by accredited pharmacists.186 Overall, the median Drug Burden Index 

score reduced from 0.5 (equivalent to one minimum efficacious dose of an anticholinergic or 

sedative medication per resident) to 0.33 (equivalent to half a minimum efficacious dose of an 

anticholinergic or sedative medication per resident) after the RMMR (p<0.001).186 However, the 

impact that RMMRs had specifically on sedative use was not stated. In 2011, a retrospective 

analysis of a random sample of 500 RMMRs found that whilst CNS medications were commonly 

implicated in drug-related problems (36.2% of drug-related problems), recommendations to 
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resolve these issues were the least likely to be enacted by the GPs (recommendations enacted 

in 51.9% of cases).605  

Furthermore, clinical outcomes associated with reduced psychotropic prescribing as a 

result of an RMMR intervention have not been reported.185, 186 RMMRs are medication reviews 

that are delivered independently from staff education/training or other non-pharmacological 

interventions. Further, in Australia, nurses and aged care staff are not involved in the 

medication review process, with funding for service being restricted to GPs and pharmacists. 

Reduction of psychotropic medications through medication review alone may expose the 

resident to harm. For example, in 2016, Ballard et al. reported deterioration in neuropsychiatric 

symptoms and QoL when an antipsychotic review intervention was delivered separately from a 

social interaction intervention.514, 515 Additionally, in 2005, Holland et al. reported an increased 

rate of hospital admissions and no improvements in QoL or mortality associated with a home-

based medication review intervention among community-dwelling older people recently 

discharged from hospital.708 Considering the limited evidence base to suggest that RMMRs 

effectively reduce the use of antipsychotic and/or benzodiazepine prescribing, and the potential 

for worsened clinical outcomes when antipsychotic review interventions are delivered alone, a 

multifaceted and targeted approach to antipsychotic and/or benzodiazepine dose reduction, 

through the QUM program, may be more appropriate. 

Australia’s RACF QUM program is flexible in nature. Pharmacists, in consultation with 

RACFs, are responsible for selecting the QUM activities delivered each quarter. For this reason, 

it is difficult to report on the effectiveness of the QUM program, as a whole, to reduce 

antipsychotic and/or benzodiazepine use in RACFs.709 Additionally, the QUM program, in its 

current form, is not explicitly designed to require evidence-based practice. Limited alignment 

with the evidence base poses an increased risk of inequitable outcomes across RACFs. Thus, the 

most recent evaluation of the QUM program has called for increased alignment with the 
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evidence base and implementation of a performance measurement system using Key 

Performance Indicators (KPIs) to assess the effectiveness of QUM.709  

RedUSe, which aligns closely with the QUM program, addresses both these 

recommendations.50 RedUSe provides evidence that the combined use of validated 

components of the QUM program, notably auditing of prescribing, staff education and a 

targeted multidisciplinary sedative review, can effectively reduce antipsychotic and/or 

benzodiazepine medication50 without deleterious effects for the resident or staff, alongside 

possible financial savings. Considering close alignment with the already established QUM 

program, there is potential for RedUSe to be expanded further as a dedicated QUM service. 

With an earlier follow-up study suggesting that antipsychotic prevalence increases to pre-

intervention levels 12 months post-intervention,156 RedUSe should be repeated on an annual to 

biennial basis in order to maintain a sustainable effect on antipsychotic prescribing. Should 

RedUSe (or a similar strategy) be incorporated into the QUM program, evaluation of the 

program should include robust clinical and economic outcome measures to further explore our 

findings in a larger representative sample. 

Internationally, a high prevalence of antipsychotic and/or benzodiazepine use has been 

reported in RACFs.10, 16, 138, 257, 471, 710 Whilst significant barriers to a reduction in the use of these 

medications include the belief among RACF staff and GPs that the initial symptoms (e.g., 

agitation, anxiety, sleep disturbances) and QoL may worsen,44, 45, 170, 187 most interventions that 

have been implemented in the UK, USA and in Europe to reduce the use of these medications 

have not reported on these clinical outcomes.47, 137 Consequently, the research reported in this 

thesis has important practice implications in an international context to mitigate barriers to 

antipsychotic and benzodiazepine dose reduction.  

Our findings suggest that carefully considered antipsychotic and benzodiazepine dose 

reduction is achievable, via a multifaceted intervention (RedUSe), without deleterious clinical 
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outcomes for most RACF residents. Instead, we noted possible improvements in physically 

nonaggressive behaviour, QoL and occupational disruptiveness related to agitation with 

antipsychotic dose reduction. Additionally, verbal aggression, physically nonaggressive 

behaviour and occupational disruptiveness related to night-time behaviour tended to reduce 

with benzodiazepine dose reduction. Overall, these findings should provide a degree of 

confidence that these medications can be reduced, in most cases, without harm to the resident 

or increased disruptiveness of RACF staff. 

7.3 Conclusion 

The findings in this thesis support the growing body of evidence that antipsychotic and 

benzodiazepine dose reduction in most residents of RACFs is unlikely to result in clinical 

deterioration. Furthermore, there was no evidence of increased staff disruptiveness or 

worsened job satisfaction. Lastly, antipsychotic and/or benzodiazepine dose reduction is 

potentially cost saving due to lower costs related to medications and hospitalisations. Possible 

improvements in agitation, QoL and occupational disruptiveness related to agitation with 

antipsychotic dose reduction, and improved agitation and occupational disruptiveness related 

to night-time behaviour with benzodiazepine dose reduction require further evaluation in larger, 

controlled, prospective studies.
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Appendix A Summary of intervention 

The RedUSe project originated in 2008 as the central component of Associate Professor Juanita 

Breen’s (previously Westbury) doctoral thesis entitled, ‘Roles for pharmacists in improving the 

quality use of psychotropic medicines in Residential Aged Care Facilities’.497 The main aim of the 

RedUSe project was to reduce the inappropriate use of antipsychotics and benzodiazepines in 

RACFs.  

In June 2013, Associate Professor Breen and her team at the University of Tasmania 

received a grant from the Government Department of Health and Ageing to expand RedUSe 

nationally (as of November 2015, the grant was administered by the National Aged Care Grants 

Hub at the Department of Health as part of the ‘Dementia and Aged Care Service Fund’).217 

Overall, the national expansion of RedUSe was implemented in 150 RACFs. The national 

expansion of RedUSe aimed to: 

• promote the quality use of antipsychotic and benzodiazepine medication in RACFs; 

• deliver a national, co-ordinated, multi-strategic intervention program that targets 

inappropriate antipsychotic and benzodiazepine use in RACFs; 

• enable nursing staff, prescribers and pharmacists to effectively work together to ensure 

the appropriate and optimal use of antipsychotic and benzodiazepine medications in 

RACFs; 

• promote an overall awareness of the substantial risks and limited benefits associated 

with the use of antipsychotic and benzodiazepine medication in older people, and to 

encourage the use of non-drug strategies to manage neuropsychiatric symptoms in this 

age group; 

• equip pharmacists with skills and expertise to perform QUM strategies in RACFs, with 

the specific aim to reduce reliance on psycholeptic use; and,  
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• take the electronic local audit concept of the original RedUSe trial and scale it to an 

enterprise-level e-Health data-mining program capable of interfacing with several 

medication packaging software using secure e-Health messaging. Included would be the 

ability to provide detailed reporting for RACF managers and health practitioners serving 

RACFs.217 

Prior to the implementation of the national expansion of RedUSe, enhancements were 

made to the original project based on the theory of ‘implementation science’.711 This involved 

the establishment of key personnel. 

 Key personnel 

Appendix A.1.1 Steering group 

A steering group was established in August 2013. The group involved key representatives from 

the RedUSe project staff, the RACF sector (BUPA and Southern Cross Care), RACF advocacy 

groups (Leading Age Services Australia and Aged and Community Services Australia), consumer 

groups (Council on the Ageing and Alzheimer’s Australia), the Pharmaceutical Society of 

Australia (PSA), NPS MedicineWise, and medical practice including a local GP and a nurse 

researcher from the School of Nursing, Midwifery and Paramedicine at the Australian Catholic 

University. This group was required to: 

• provide advice and guidance to assist in the implementation of the project; 

• provide advice on matters related to project design, research methods and risk 

management for the project; 

• provide advice and guidance for the development of training materials related to the 

proposed outputs and outcomes of the project; 

• assist the project team to ensure that the project activities are carried out in a timely 

manner and in accordance with the project plan; 
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• contribute to dissemination and knowledge translation activities related to the project; 

and, 

• provide advice on opportunities to promote the project and communicate outcomes to 

relevant parties as they become available.217 

Appendix A.1.2 Project team 

To facilitate the national expansion of RedUSe, a project team was established from the outset. 

The chief investigator, Professor Gregory Peterson, was responsible for the overall governance 

of the project and assisted with planning and negotiations. The project lead, Associate Professor 

Juanita Breen, was responsible for the overall design, coordination, evaluation and leadership 

of the project. A project manager was responsible for project strategy, resource management 

and administration. A project officer was appointed to assist with the administration. A research 

assistance was chosen to assist with evaluation. Lastly, two academic programmers were tasked 

with designing the e-Health data-mining program and an IT technician was hired on a part-time 

basis to assist with the installation and enquiries about the e-Health data-mining program.217 

Appendix A.1.3 Project pharmacist 

Six states and one territory were involved in the national expansion of RedUSe. Each 

state/territory was appointed a project pharmacist. Their main role was to implement and 

monitor the project in the states/territory appointed to them. Each project pharmacist provided 

training to the champion nurses (role described in Appendix A.1.4) and QUM pharmacists (role 

described in Appendix A.1.5) in their assigned states/territory. The training facilitated the 

implementation of the QUM strategies (outlined in Appendix A.3). The project pharmacists 

were also required to liaise between the project team, RACFs, champion nurses, QUM 

pharmacists and supply pharmacies.217 
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Appendix A.1.4 Champion nurse  

Each RACF participating in RedUSe were asked to nominate an EN or RN to assist with the 

delivery of the RedUSe project in their RACF. This role was entitled ‘champion nurse’. The duties 

of the champion nurse included validating pharmacy data, facilitating the staff training and 

completing the sedative review plan. The champion nurses were also requested to distribute 

the plan to the prescriber and liaise with residents and relatives. The champion nurses attended 

a four-hour educational session provided by a project pharmacist to equip them with the skills 

required in their role.217 

Appendix A.1.5 Quality use of medicine pharmacist 

The existing QUM pharmacists for participating RACFs were asked to partake in the RedUSe 

project. In cases where the QUM pharmacist declined or when the RACF did not contract a QUM 

pharmacist, alternate QUM pharmacists were sought.217  

As part of RedUSe, the QUM pharmacist was required to deliver two staff educational 

sessions and initiate the sedative review plan. The QUM pharmacists were required to attend a 

six-hour educational session provided by their project pharmacist to equip them with the 

necessary skills to deliver these tasks effectively.217 

Appendix A.1.6 Supply pharmacy 

The supply pharmacies were the community pharmacies that provided medications for RACFs 

involved in RedUSe. The supply pharmacy was required to install and operate the e-Health data-

mining program.217 

Armed with these key personnel, the national expansion of RedUSe utilised QUM 

strategies to improve the review and reduction of antipsychotics and benzodiazepines. 

 Quality Use of Medicines strategies 

Appendix A.2.1 Reducing Use of Sedatives project implementation timeline  

Figure 74 describes the implementation timeline used in the national expansion of RedUSe. 
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The RedUSe project started with a meeting between the project pharmacists and 

management at the RACF. After the visit and prior to baseline, the RACF nominated a champion 

nurse who received a half-day training delivered by their project pharmacist.217 

At baseline, prescribing data were extracted from the supply pharmacy. The prescribing 

data were benchmarked against the national average and presented in a one-hour nursing staff 

educational session provided by the QUM pharmacist. This information was also used to create 

sedative review plans where the QUM pharmacist, champion nurse and prescriber were 

required to review residents who were taking antipsychotics and/or benzodiazepines on a 

regular basis (e.g., daily).217  

At three months, extraction of the prescribing data was repeated. Again, these data 

were benchmarked and presented to nursing staff in a second one-hour educational session 

provided by the QUM pharmacist. Similarly, the information was used to create a second 

sedative review plan.217  

At six months, a final extraction of prescribing data was undertaken, and the results 

were presented to the RACFs.217  

Appendix A.2.2 The e-Health data-mining program 

A dedicated medication audit data-mining program was installed at each supply pharmacy. The 

program extracted prescribing information from the pharmacy’s medication package software 

and uploaded the information to a secure website. Community pharmacies that supply 

medications to RACFs often use medication packing software to prepare and label resident 

medications into individualised blistered packs or sachets to facilitate drug administration by 

nursing staff at the RACF.217 

The e-Health data-mining program was used to collect information about medication 

prescribing in each participating RACF at three-time points (baseline, three months, and six 

months). The champion nurse at the RACF subsequently verified dosing details for prescribed 



370 | P a g e  
Daniel J. Hoyle 

psycholeptic medications against the residents’ medication charts via the RedUSe website. In 

addition, the champion nurse removed details of residents who had died or left the RACF, 

indicated whether residents were receiving palliative care or respite care, and added new 

residents. Psycholeptic medications that were not packed or identified by the packing program 

(e.g., clonazepam drops, risperidone wafers) were entered into the database separately.217 

Post-intervention evaluations later revealed that the e-Health data-mining program identified 

over 95% of psycholeptic medications being taken.536 

A major feature of the RedUSe data-mining program was the ability to produce an 

individualised report for each RACF. The report benchmarked the rates of antipsychotic and 

benzodiazepine prescribing, graphically, against the average antipsychotic and benzodiazepine 

prevalence rates reported at baseline for that wave of delivery. This report was presented to 

participating RACFs at baseline, three months and six months as a five-page document and 

embedded into the educational PowerPoint presentation for delivery during the staff education 

sessions.217  

Dedicated sedative review plans were generated for each resident taking psycholeptic 

medication on a regular basis (e.g., daily, twice daily, on alternate days, etc). These plans 

involved input from the QUM pharmacist and champion nurse before being forwarded to the 

prescriber for comment/action.217  
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Figure 74: Implementation timeline within residential aged care facilities (RACFs). Adapted from Westbury et al., 2016.217 QUM=Quality Use of Medicine, GP=General Practitioner, 
RedUSe=Reducing Use of Sedatives. 
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 Education 

Educational components were designed by the project lead with assistance from an external 

consulting firm, Creativeintension®. Separate educational packages were developed for: 

• the project pharmacists; 

• the QUM pharmacists; 

• the champion nurses; and 

• the nursing staff (RN, EN and PCAs).217 

Open dialogue and debate were promoted from the start. This helped to explore and 

discuss reservations that participants had about the project.  

A 10-item Older Age Psychotropic (OAP) quiz538 was used to assess knowledge about 

psycholeptic medication before and after training sessions, and training evaluation forms were 

provided at the end of all sessions.217  

Appendix A.3.1 Project pharmacist training 

Project pharmacists received two to three days dedicated training in Hobart on the project, 

change management theory, teaching strategy and team leadership. Components of the 

nursing staff training sessions were outlined during the training and project pharmacists were 

taught how to identify and manage barriers to change. Additionally, project pharmacists were 

instructed on effective ways to teach the program. They were also provided with a custom-

made training kit containing all training materials, a facilitator’s guidebook and a USB containing 

the RedUSe video.217 

Appendix A.3.2 Quality use of medicine pharmacist training 

QUM pharmacists were required to complete a dedicated continuing education booklet on 

RACF psychotropic use, followed by a full day’s dedicated training delivered by their project 

pharmacist. Components of the nursing staff training sessions were outlined during the training 
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and QUM pharmacists were taught how to deliver the training and identify and manage barriers 

to change. Additionally, QUM pharmacists were instructed on effective ways to teach the 

program. They were also provided with a custom-made training kit containing all training 

materials, a facilitator’s guidebook and a USB containing the RedUSe video.217 

Appendix A.3.3 Champion nurse training 

The champion nurse was provided training on the nursing staff educational session and the 

project. After agreeing to participate in RedUSe, each champion nurse was required to read a 

four-page amended article called ‘Psychotropic medication use amongst older adults: what all 

nurses need to know?’537 and attend a four-hour training session delivered by their project 

pharmacist. During this training session, champion nurses were taught about the project, theory 

about psychotropic medication and strategies to identify and manage barriers to change.217  

Appendix A.3.4 Nursing staff training 

Education provided to the nursing staff was constrained to two one-hour workshops by the 

QUM pharmacists; the first session was at baseline and the second at three months.217  

The first nursing staff session was designed to generate enthusiasm and willingness 

toward psycholeptic reduction. The main objective was to challenge the belief that psycholeptic 

medications improve resident quality of life. The workshop started with didactic education in 

the form of a seven-minute video and a short PowerPoint presentation. Nursing staff were also 

shown graphs that benchmarked antipsychotic and benzodiazepine prescribing in their own 

facility against the average use in other RACFs involved in the project. The workshop involved 

small-group work and used a case study to promote conversation over whether psycholeptic 

medications improve the QoL of residents. Additionally, each participant was given a supporting 

workbook, printed guidelines, and a booklet of the slides.217  

The second nursing staff workshop (also delivered by the QUM pharmacist) included 

further information on non-pharmacological strategies, case studies and provided repeated 
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information on the benefits and risks of antipsychotic and benzodiazepine medication for those 

who attended the first session as well as vital information for new attendees. Additionally, a 

dedicated handout on common psycholeptic agents and side effects was provided to the 

attendees, along with a workbook.217 

Appendix A.3.5 Sedative review plan 

The first data-mining audit produced sedative review plans for residents taking regular 

doses of antipsychotics and/or benzodiazepines. The plan described the resident’s details, 

psycholeptic agent(s) taken and doses, and three sections for sequential recommendations by 

the pharmacist, nurse and prescriber (Figure 75). The pharmacist was required to provide the 

first recommendation, followed by the nurse, then the prescriber.  

The sedative review plan, generated by the RedUSe website, included the option to use 

pre-programmed comments in the pharmacist and champion nurse sections to facilitate and 

accelerate the review process. The pre-programmed comments (Table 64 and Table 65) were 

available to select from a drop-down list on the RedUSe website for residents taking regular 

doses of medications with the ATC classification codes N05A, N05B (except N05AB04 and 

N05AN01), N05C, and N03AE01. The pre-programmed comments were informed through 

guideline-based use of antipsychotics and benzodiazepines (e.g., if a resident was taking a long-

term benzodiazepine, the pharmacist was offered the pre-programmed comment, “Tolerance 

develops to the hypnotic effects of benzodiazepines within two weeks. May I suggest a gradual 

reduction in dose”). Whilst the pre-programmed comments were available, the reviewing 

pharmacist had the opportunity to use free text to create individualised recommendations.217  
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Figure 75: Sample sedative review plan.217 

Pre-programmed comments available for selection by the pharmacist and champion 
nurse are detailed in Table 64 and Table 65, respectively. 

Table 64: Pre-programmed pharmacist comments available for selection in the sedative review plan. 

Comment 
number 

Pre-programmed comment 

1 "%s is currently taking %s at a dose of %s daily.  This antipsychotic was prescribed for 
__symptoms__.  These symptoms appear to have settled. Non-drug measures are 
recommended first-line to manage most behaviours associated with dementia. A slow 
and cautious dose reduction may now be appropriate with monitoring for a return of 
symptoms. Please note that withdrawal of antipsychotics should be done gradually, for 
example, by reducing the dose by 50%% every two weeks (RANZCP guidelines 2011)." 
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2 "%s is currently taking %s at a dose of %s daily for __symptoms__.  In the clinical notes, 
%s has ongoing symptoms. Non-drug measures are recommended first-line to manage 
most behaviours associated with dementia. If you feel the antipsychotic has been 
ineffective, a cautious dose reduction may now be appropriate. Please note that 
withdrawal of antipsychotics should be done gradually, for example, by reducing the 
dose by 50%% every two weeks (RANZCP guidelines 2011)." 

3 "%s is currently taking %s at a dose of %s daily for __symptoms__. %s has responded 
well to antipsychotic treatment.  %s has trialled dose reduction twice, and on each 
occasion, symptoms returned. Accordingly, I would not recommend a dose reduction at 
this time. " 

4 "%s is currently taking %s at a dose of %s daily for __symptoms__. %s is at the end stage 
of a terminal illness.  I would not support a dose reduction of %s antipsychotic 
medication at this time." 

5 "%s is currently taking %s at a dose of %s at night for sleep. Despite this treatment %s 
continues to have difficulty sleeping. Given the length of usage, it is unlikely that it is 
providing an ongoing benefit.  A slow withdrawal of this agent may now be appropriate.  
The suggested rate of withdrawal for benzodiazepines is to reduce the daily dose by 
25%% per fortnight (British Journal of Psychiatry, 2003). Sleep hygiene measures such as 
reducing daytime napping, providing settling strategies and activities during the day are 
recommended before medication." 

6 "%s is currently taking %s at a dose of %s at night for sleep. %s sleep problems appear to 
have settled. Given the length of usage, it is unlikely that it is providing an ongoing 
benefit. A slow withdrawal of this agent may now be appropriate. The suggested rate of 
withdrawal for benzodiazepines is to reduce the daily dose by 25%% per fortnight 
(British Journal of Psychiatry, 2003). Sleep hygiene measures such as reducing daytime 
napping, providing settling strategies and activities during the day are recommended 
before medication." 

7 "%s is currently taking %s at a dose of %s daily for anxiety/agitation. Despite this 
treatment, %s continues to have experience these symptoms. Given the length of usage, 
it is unlikely that %s benzodiazepine is providing an ongoing benefit. A slow withdrawal 
of this agent may now be appropriate. The suggested rate of withdrawal for 
benzodiazepines is to reduce the daily dose by 25%% per fortnight (British Journal of 
Psychiatry, 2003). Antidepressant therapy has been shown to have longer lasting effects 
on anxiety." 

8 "%s is currently taking %s at a dose of %s daily for anxiety/agitation. These symptoms 
appear to have settled. A slow withdrawal of this agent may now be appropriate. The 
suggested rate of withdrawal for benzodiazepines is to reduce the daily dose by 25%% 
per fortnight (British Journal of Psychiatry, 2003). Please note that antidepressant 
therapy has been shown to have longer lasting effects on anxiety. " 

9 "%s continues on %s for __symptoms__ which appears to be effective. %s trialled a 
dosage reduction of %s benzodiazepine last year and %s symptoms returned. 
Accordingly, I would not recommend a dose reduction at this time. Antidepressant 
therapy has been shown to have longer lasting effects on anxiety" 

10 "%s is currently taking %s at a dose of %s. %s is at the end stage of a terminal illness. I 
would not support a dose reduction of %s benzodiazepine medication at this time." 

% represents fields that are replaced by the resident’s name, drug name, or drug dose. 
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Table 65: Pre-programmed champion nurse comments available for selection in the sedative review plan. 

Comment 
number 

Pre-programmed comment 

1 "%s symptoms have been stable for some time. I support the pharmacist's 
recommendation for a gradual trial withdrawal of %s medication as suggested." 

2 "%s continues to have __ despite taking %s at a daily dose of %s. I support the 
pharmacist's recommendation to reduce %s %s as suggested."; 

3 "I do not support the pharmacist's recommendation to reduce %s's %s for the 
following reason/s: __ "; 

4 "I support the pharmacist's recommendation to not reduce %s's %s"; 
% represents fields that are replaced by the resident’s name or drug name. 

 Other components of the Reducing Use of Sedatives project expansion 

Appendix A.4.1 Guidelines 

Guidelines used in the national expansion of RedUSe were produced for the original RedUSe 

trial. The guidelines were based on recommended best-practice for antipsychotic and 

benzodiazepine use, from the International Psychogeriatric Association, the Royal Australian 

College of Practitioners and the RANZCP.31-33, 77, 106 Information provided in the guidelines were 

updated for the national expansion of RedUSe but the format remained similar. The guidelines 

included information on the risk/benefit profile for antipsychotics and benzodiazepines, and 

guidance on recommended doses and duration of use. To assist with reducing these 

medications, a sample dosage reduction schedule was included.217 The guidelines were 

reviewed by NPS MedicineWise, who provided the majority of academic detailing to prescribers, 

and the RedUSe project’s steering group committee, to ensure the message remained 

consistent with the original guidelines. Examples of the RedUSe guidelines are shown in Figure 

76 and Figure 77. After review, the guidelines were printed professionally on thick card and 

provided to more than 1,400 nursing staff and 80 pharmacists at the training sessions. The 

guidelines were also distributed to approximately 600 prescribers. These prescribers were 

considered by the RACF as one of the top prescribers (i.e., prescribers who provide services to 

the most residents).217 
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Figure 76: Reducing Use of Sedatives (RedUSe) guidelines for antipsychotic use in people with dementia. Reproduced 
from Westbury et al., 2016.217 
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Figure 77: Reducing Use of Sedatives (RedUSe) guidelines for benzodiazepine use. Reproduced from Westbury et al., 
2016.217 

  

Appendix A.4.2 Prescriber academic detailing 

In the original RedUSe trial, a lack of prescriber engagement was identified as a barrier to 

effective review and reduction of psycholeptic medications.497 To improve the engagement of 

prescribers in the national expansion of RedUSe, educational outreach visits to prescribers were 

arranged. These face-to-face visits, commonly referred to as ‘academic detailing’, involved 

trained facilitators visiting prescribers at their place of practice to provide information on 

antipsychotic and benzodiazepine use and the RedUSe project to change how they practice.217 
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NPS MedicineWise, Australia’s leading organisation that provides academic detailing to 

prescribers, was contracted to develop an academic detailing program about the quality use of 

psycholeptic medication. As part of the contract, NPS MedicineWise were required to: 

• develop key messages for the academic detailing;  

• produce an educational visiting card that included evidence-based information; and,  

• develop background materials, training and ongoing support for the NPS MedicineWise 

academic detailers delivering the intervention.217  

Materials were reviewed by the RedUSe project team, a geriatrician and GP, and were 

piloted and updated. Background materials outlining the quality use of antipsychotics for 

neuropsychiatric symptoms and benzodiazepines in RACFs were provided to ten academic 

detailers from NPS MedicineWise. The academic detailers were also provided with the evidence 

that specifically supported the key messages of RedUSe and best practice for antipsychotic and 

benzodiazepine prescribing. Academic detailers attended RedUSe QUM pharmacist training 

provided by the University of Tasmania as well as an additional day focussed on the delivery of 

information through academic detailing. NPS MedicineWise provided ongoing support to the 

academic detailers through an online learning platform, online discussion forum and regular 

teleconferences led by the NPS MedicineWise clinical lead. 

Prescribers were identified for academic detailing by their RACF. Each RACF were asked 

to provide a list of five to 10 prescribers who serviced their RACF most frequently. Each 

prescriber was sent an information letter about RedUSe, the RedUSe guidelines, a promotional 

flier, and a sample sedative review plan. The prescriber’s contact details were sent to NPS 

MedicineWise, who subsequently invited each prescriber via fax and phone to an academic 

detailing session. The NPS also developed their own invitation leaflet for RACF staff to provide 

to attending prescribers who expressed interest in the RedUSe project.217 
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In addition to NPS MedicineWise, Drug And Therapeutics Information Service (DATIS) 

were asked to provide academic detailing services in South Australia from mid-August 2014 due 

to a poor uptake of academic detailing provided by NPS MedicineWise during the first 

implementation wave of RedUSe. DATIS used the same training materials and recruitment 

process as NPS MedicineWise.217 

Appendix A.4.3 Video 

An eight-minute video was made to introduce RedUSe, explain key strategies, and outline the 

benefits of the project for residents, nurse prescribers, doctors and nursing staff. The video was 

played at each of the training events for the QUM pharmacists, champion nurses, and in the 

first staff education session. Additionally, the video was uploaded to YouTube and embedded 

onto the RedUSe website.217 

The PSA was contracted to design and produce the video which was filmed over several 

days in October 2013. The video can be viewed at this link: 

https://www.youtube.com/watch?v=yIxC3IKu5PU.  

Appendix A.4.4 Older age psychotropic quiz 

The Older Age Psychotropic (OAP) quiz was developed by Associate Professor Juanita Breen in 

2008 as part of her doctoral thesis.497 Initially, the OAP was developed to test the knowledge 

levels of staff before and after the intervention. However, the OAP proved useful to initiate a 

discussion regarding psycholeptic use and helped identify key deficits in nursing staff knowledge. 

In 2016, the validation of the OAP quiz was published in the Journal of Gerontological Nursing.538  

Appendix A.4.5 Resident and relative involvement 

Resident and relative pamphlets promoting the appropriate use of benzodiazepines and a 

relative pamphlet promoting the appropriate use of antipsychotics for neuropsychiatric 

symptoms of dementia were developed with the assistance from two consumer representatives 

from the steering group. The leaflets were based on consumer information from the Alzheimer’s 

https://www.youtube.com/watch?v=yIxC3IKu5PU
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Association in the United Kingdom but have been simplified and modified to incorporate 

Australian drug names. Prototypes of the pamphlets were presented to the consumer advocate 

group at Alzheimer’s Australia who provided comments on the content. The pamphlets were 

modified according to the feedback and in early 2015, the Dementia Behaviour Management 

Advisory Service (DBMAS) asked if they could distribute the pamphlets.217 

In addition to the information pamphlets, small reply-paid postcards were produced at 

the request of the Council on the Ageing (COTA) representative on the steering group (Figure 

78 and Figure 79). The postcard contained website details. However, the postcard could also be 

sent to the RedUSe project team should further information be required (e.g., relative 

pamphlets). These postcards were distributed to each RACF by the project pharmacists and sent 

in recruitment letters to the ‘person responsible’ for residents eligible for participation in the 

clinical study (focus of this thesis).217 

 

Figure 78: Front of postcard. Reproduced from Westbury et al., 2016.217 
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Figure 79: Back of postcard. Reproduced from Westbury et al., 2016.217 

 

Appendix A.4.6 Newsletters and other printed materials 

A newsletter was produced every six months by the RedUSe project team. The newsletter 

provided news about the project and updates on progress. RedUSe team members were 

encouraged to provide stories about the staff involved with RedUSe and how residents had 

responded to psycholeptic reduction.217  

Posters were produced for each RACF to promote nursing staff attendance at the 

RedUSe educational session and to indicate the relationship between the RACF and RedUSe to 

visitors of the RACF. A separate information sheet was developed for prescribers and a flier 

advertising the nursing staff and PCA education was created.217  
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Appendix B Reliability and validity of outcome tools 

Appendix B.1.1 Neuropsychiatric Inventory-Nursing Home version 

The NPI-NH is widely used in both research and clinical care settings, and has been assessed for 

validity and reliability.545, 555, 556, 558, 560 A Cronbach’s α-value of 0.67 has been reported, indicating 

acceptable reliability.558 Test-retest reliability has been reported as moderate-to-good for all 

but one domain with Spearman correlations ranging from 0.44 to 0.78. The night-time 

behaviour domain had the lowest test-retest reliability (r=0.23).545  

The Norwegian version of the NPI-NH has also been assessed against the Behavioural 

Pathology in Alzheimer’s disease (BEHAVE-AD) scale; a validated measure of neuropsychiatric 

symptoms of dementia.556 All subscales of the BEHAVE-AD significantly correlated with 

corresponding subscales of the NPI-NH (r=0.38 to 0.72).  

Furthermore, the five-factor model (Table 18) has been validated against a range of 

assessment tools.558 The NPI-NH ‘agitation’ factor was moderately correlated with the CMAI 

(r=0.55), and the Aggression (r=0.47) and Compliance (r=0.48) items from the Geri-SNAP tool.558 

The NPI-NH ‘mood’ factor correlates moderately with the Cornell Depression Scale (r=0.59), the 

Brief Psychiatric Rating Scale (r=0.53), and the Anxiety item (r=0.34) from the Geri-SNAP tool.558 

The NPI-NH ‘psychosis’ factor is correlated with the Psychotic Features item (r=0.54) from the 

Geri-Snap tool.558 The NPI-NH ‘sleep/motor activity’ factor correlated with the Aberrant Motor 

(r=0.26) and Sleep (r=0.42) items from the Geri-SNAP tool.558 Lastly, the NPI-NH ‘elevated 

behaviour’ factor demonstrated correlations with the Mania Rating Scale (r=0.37).558 

Appendix B.1.2 Cohen-Mansfield Agitation Inventory 

The CMAI has been widely used in geriatric research, and the reliability and validity for this 

measure are well established in RACFs.545, 561 High internal consistency has been reported with 

Cronbach’s alpha scores ≥0.70 for all factors.562 Reliability is also good with test-retest 
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correlations ranging from 0.82 (physically aggressive behaviour) to 0.86 (verbally agitated 

behaviour).545 

Correlations between the CMAI and corresponding components of BEHAVE-AD (r=0.28 

to 0.43) and Behavioural Syndromes Scale for Dementia (r=0.40 to 0.65) indicate adequate 

validity.712 

Appendix B.1.3 Assessment of Quality of Life-4D 

The reliability and validity of the AQoL instruments have been demonstrated across several 

publications.541, 565-569 

The AQoL instruments are the only QoL utility instruments to be constructed using 

psychometric methods to achieve content and construct validity.567 In 1999, Hawthorne et al. 

described the construction of the AQoL tool.541 Using a sample of 255 people from hospital 

(n=143) and community (n=112), the researchers used exploratory factor analysis to show that 

the dimensions were orthogonal (i.e., statistically independent) and unidimensional.541 

Additionally, internal consistency was relatively good, ranging from α=0.52 for the psychological 

wellbeing dimension to α=0.77 for the independent living dimension.541 

Similar utility scores have been reported between the AQoL, Canadian Health Utilities 

Index 3 and EQ-5D among 976 Australians.565 On the other hand, the Finnish 15D and Short 

Form-6D had higher utilities with smaller differences between individuals.565 AQoL also had 

relatively greater sensitivity to health states.565 However, the researchers emphasised that no 

single QoL utility instrument is considered ‘gold standard’ and researchers should select 

instruments that are sensitive to the health state being investigated.565 

It should be noted that the AQoL-4D has not been specifically validated in residents of 

RACFs. However, the AQoL-4D has been used to assess QoL in hospital patients awaiting transfer 

to a RACF.548 Furthermore, Osborne et al. have validated the AQoL-4D in community-dwelling 

older people (n=1,056) and compared the results to the Short Form (SF)-36.573 Overall, the 
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AQoL-4D was found to be a valid and reliable scale in this group with an internal consistency of 

0.73 for the AQoL-4D utility score. Compared to the SF-36, the AQoL-4D appeared to be more 

suitable for assessing health-related QoL in chronically ill older people given the lack of floor 

effects.573 Further, the AQoL-4D had greater sensitivity when detecting longitudinal changes in 

QoL between baseline and follow-up for those people who entered a RACF.573 

Appendix B.1.4 Multidimensional Observation Scale for Elderly Subjects-withdrawal subscale 

The MOSES-withdrawal subscale has been shown to be valid and reliable in the RACF setting.583, 

585 

In 1987, Helmes et al. assessed social engagement in 2,542 individuals across seven 

psychiatric facilities, 22 RACFs, nine homes for the aged, and seven continuing-care hospitals in 

Ontario, Canada, by interviewing nursing staff. Inter-rater reliability was assessed by asking a 

second staff member to independently rate the participants. Within the RACF setting, the 

MOSES-withdrawal subscale had an inter-rater reliability of 0.71 (among 54 residents) and 

internal consistency of 0.77 (n=970).583 The MOSES-withdrawal subscale correlated highly with 

the London Psychogeriatric Rating Scale Disengagement subscale (r=0.73) and the Physical and 

Mental Impairment-of-function Evaluation withdrawal/apathetic subscale (r=0.78).583  

Pruchno et al. also assessed the reliability of the MOSES-withdrawal subscale in 536 

RACF residents.585 The MOSES-withdrawal subscale had acceptable internal consistency with a 

Cronbach α=0.84.585 

Appendix B.1.5 Physical Self-Maintenance Scale 

The PSMS has been shown to be a valid and reliable tool to assess the function of older adults.587, 

588 

In 1999, 25 consecutive outpatients with Alzheimer’s disease were assessed with the 

PSMS.588 The patients were assessed by a neuropsychiatrist, neurologist, nurse, occupational 

therapist and a clinical psychologist. No significant differences in ratings were found between 
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these professions, with inter-rater correlations >0.86 indicating good inter-rater reliability of 

the PSMS.588 

The validity of the PSMS has been assessed in 180 institutionalised older people.587 The 

PSMS had moderate correlations with the Physical classification, Mental status questionnaire, 

Instrumental activities of daily living, and Behavior and adjustment questionnaires.587 
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Appendix C Recruitment 

 Residential aged care facility - letter of invitation 
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 Residential aged care facility - information sheet 
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 Residential aged care facility - consent form 
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 Resident - letter of invitation 
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 Resident - information sheet 
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 Resident - consent form 
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 Person responsible for resident - letter of invitation 
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 Person responsible for resident - information sheet 
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 Person responsible for resident - consent form 
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Appendix D Question booklet 
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Appendix E Data collection workbook 
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Appendix F Register of falls, behavioural episodes, hospitalisations and 

general practitioner consultations 
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Appendix G Measure of Job Satisfaction survey 
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Appendix H Quality of life assessment for completion by the person 

responsible for the resident 

 Baseline letter and quality of life tool 
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 Four-month letter 
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 Reminder letter  
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Appendix I Ethics approval letter 

 

 



449 | P a g e  
Daniel J. Hoyle 

 



450 | P a g e  
Daniel J. Hoyle 

Appendix J Anatomical Therapeutic Classification codes used to test 

changes in other medication classes  

Table 66 describes the ATC codes used to identify and, subsequently, test for changes in other 

medication classes that may have beneficial or negative effects on neuropsychiatric symptoms 

in Chapter 6.3. 

Table 66: Anatomical Therapeutic Classification codes used to identify and subsequently test for changes in other 
medication classes that may have variable effects on neuropsychiatric symptoms. 

Medication class Anatomical Therapeutic Classification codes used 
Cholinesterase inhibitors N06DA* 
Memantine N06DX01 
Anticonvulsants N03AA*, N03AB*, N03AC*, N03AD*, N03AF*, N03AG*, N03AX* 
Adrenergic agents C07*, C02AC01 
Non-benzodiazepine anxiolytics N05BB*, N05BC*, N05BD*, N05BE*, N05BX* 
Z-drugs N05CF* 
Antidepressants N06A* 
Tricyclic antidepressants N06AA* 
Mirtazapine N06AX11 
Opioids N02A* 
Non-benzodiazepine sedatives N05CA*, N05CB*, N05CC*, N05CE*, N05CF*, N05CH*, N05CM*, 

N05CX* 
Antihistamines R06A* 
Anticholinergics C01BA03, N06AA09, N06AA04, N06AA01, N06AA12, N06AA03, 

N06AA10, N06AB05, N06AA11, N06AA06, N05AB04, R06AD02, 
R06AB01, R06AA08, R06AB04, R06AA04, R06AX02, R06AB06, 
R06AB02, R06AA02, R06AA09, N05BB01, A03BB06, A03BA03, 
A03AB05, G04D10, G04BD13, G04BD02, G04BD04, G04BD08, 
G04BD07, G04BD09, N04AA01, A03BA01, A03BA*, A04AD01 
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Appendix K Quality of life 

 Inter-rater reliability 

A poor to moderate level of inter-rater reliability was found between the different raters of QoL 

(RACF staff, ‘person responsible’ for the residents and the residents themselves) using the 

AQoL-4D psychometric tool (Table 67). Considering this, changes in QoL were investigated 

separately according to the rater; RACF staff-rated QoL is reported in Chapter 6.4 and QoL rated 

by the ‘person responsible’ for the resident and the residents themselves is reported in 

Appendix K. 

Table 67: Inter-rater reliability between the resident, ‘person responsible’ for the resident and residential aged care 
staff. 

Outcome Subjects ICC coefficient 95%CI 
Utility  13 0.534 0.207, 0.804 
Independent living  13 0.722 0.457, 0.894 
Relationships  15 0.323 0.013, 0.653 
Physical senses 15 0.648 0.374, 0.849 
Psychological wellbeing 15 0.400 0.086, 0.706 

ICC=Intraclass correlation, 95%CI=95% confidence interval 

 Person responsible-rated quality of life 

Appendix K.2.1 Feasibility of measuring quality of life associated with antipsychotic and/or 

benzodiazepine dose change 

QoL rated by the person responsible for the resident did not prove feasible as the majority of 

participants did not have data for both baseline and four months. Only 63 of 179 (35%) 

participants had their QoL assessed at baseline and four months by the person responsible for 

them. Reminder surveys were mailed to non-responders. However, the impact that the 

reminders had is unclear.  

Appendix K.2.2 Antipsychotic users 

Thirty-two residents initially taking an antipsychotic had their QoL assessed at baseline and four 

months by the ‘person responsible’ for them (e.g., a family member). The utility score, and 

independent living, relationship and psychological wellbeing dimension scores remained similar 
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between baseline and four months (Table 68, Figure 80). On the other hand, there was a 

clinically significant trend8 towards deterioration in the physical senses dimension between 

baseline and four months (Table 68). 

Table 68: Mean Assessment of Quality of Life-4D utility and dimension scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Utility  0.08 (-0.00, 0.16) 0.07 (0.00, 0.13) 0.802 31 0.429 
Independent living  0.15 (0.06, 0.25 0.16 (0.05, 0.27) -0.222 31 0.826 
Relationships  0.33 (0.21, 0.44) 0.37 (0.25, 0.48) -1.009 31 0.321 
Physical senses 0.62 (0.54, 0.71) 0.56 (0.46, 0.66) 1.950 31 0.060 
Psychological wellbeing 0.83 (0.77, 0.88) 0.85 (0.81, 0.89) -1.176 31 0.249 

df=degrees of freedom, 95%CI=95% confidence interval 

 
8 A change in the AQoL-4D score by ≥0.06 points is considered clinically significant. 
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Figure 80: Beeswarm plots of the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical senses 
and (E) psychological wellbeing dimension scores at baseline and four months for all residents taking an antipsychotic 
at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. AQoL-4D=Assessment 
of Quality of Life-4D tool. 

Using multiple linear regression to control for the CMAI factor 2 and 3 baseline scores, 

we found no evidence of an association between antipsychotic dose change and the AQoL-4D 

utility score (β=-0.000; p=0.411, 95%CI=-0.001, 0.000; Table 69 and Figure 81). 

Investigation into the changes in the AQoL-4D dimension scores also indicated that 

antipsychotic dose reduction was not associated with deteriorations in the independent living, 

relationships, physical senses, or psychological wellbeing dimensions (Table 69).  
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Similarly, the AQoL-4D utility score remained relatively constant between baseline 

(mean=0.003, 95%CI=-0.067, 0.072) and four months (mean=-0.022, 95%CI=-0.034, -0.010) 

among residents who had their antipsychotic ceased (t(6)=0.954, p=0.377, n=7 residents). 

Table 69: Estimated changes in the AQoL-4D utility and dimension scores associated with changes (%) in the 
chlorpromazine daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 

U
til

ity
 

Intercept -0.067 -0.135, 0.002 -2.001 0.055 
Antipsychotic dose change (%) -0.000 -0.001, 0.000 -0.835 0.411 

Baseline CMAI factor 2 score 0.005 -0.001, 0.010 1.801 0.082 

Baseline CMAI factor 3 score -0.001 -0.009, 0.006 -0.356 0.0725 

Adjusted R2  0.102    

Multiple R2  0.189    

In
de

pe
nd

en
t l

iv
in

g 
di

m
en

sio
n 

Intercept -0.074 -0.174, 0.026 -1.515 0.141 

Antipsychotic dose change (%) -0.000 -0.001, 0.000 -0.980 0.336 

Baseline CMAI factor 2 score -0.002 -0.010, 0.005 -0.634 0.531 

Baseline CMAI factor 3 score 0.010 -0.001, 0.021 1.842 0.076 

Adjusted R2  0.062    

Multiple R2  0.153    

Re
la

tio
ns

hi
ps

 
di

m
en

sio
n 

Intercept -0.089 -0.256, 0.079 -1.088 0.286 

Antipsychotic dose change (%) -0.000 -0.002, 0.001 -0.752 0.458 

Baseline CMAI factor 2 score 0.004 -0.009, 0.017 0.652 0.519 

Baseline CMAI factor 3 score 0.006 -0.012, 0.025 0.693 0.494 

Adjusted R2  0.030    

Multiple R2  0.124    

Ph
ys

ic
al

 se
ns

es
 

di
m

en
sio

n 

Intercept -0.046 -0.187, 0.095 -0.665 0.511 

Antipsychotic dose change (%) -0.000 -0.001, 0.001 -0.455 0.652 

Baseline CMAI factor 2 score 0.002 -0.009, 0.013 0.370 0.714 

Baseline CMAI factor 3 score -0.005 -0.020, 0.011 -0.595 0.556 

Adjusted R2  -0.082    

Multiple R2  0.023    

Ps
yc

ho
lo

gi
ca

l 
w

el
lb

ei
ng

 d
im

en
sio

n Intercept -0.086 -0.166, -0.006 -2.201 0.036 

Antipsychotic dose change (%) -0.000 -0.001, 0.000 -0.518 0.609 

Baseline CMAI factor 2 score 0.007 0.000, 0.013 2.148 0.041 

Baseline CMAI factor 3 score 0.002 -0.007, 0.011 0.451 0.655 

Adjusted R2  0.255    

Multiple R2 0.327    

AQoL-4D=Assessment of Quality of Life-4D tool, 95%CI=95% confidence interval 
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Figure 81: Scatterplots showing the relationship between change (%) in the chlorpromazine (CPZ) daily dose 
equivalent (DDE) and changes in the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical 
senses and (E) psychological wellbeing dimension scores. AQoL-4D=Assessment of Quality of Life-4D tool. 

Appendix K.2.3 Benzodiazepine users 

Thirty-one residents initially taking benzodiazepines had their QoL assessed at baseline and four 

months by the ‘person responsible’ for them (e.g., family member). The utility score and 

dimension scores remained similar between baseline and four months (Table 70, Figure 82).  

Table 70: Mean Assessment of Quality of Life-4D utility and dimension scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Utility  0.06 (0.02, 0.10) 0.04 (0.00, 0.07) 1.493 30 0.146 
Independent living  0.14 (0.06, 0.22) 0.11 (0.03, 0.20) 0.927 30 0.362 
Relationships  0.43 (0.33, 0.52) 0.43 (0.32, 0.53) 0.002 30 0.999 
Physical senses 0.68 (0.60, 0.77) 0.65 (0.56, 0.74) 1.042 30 0.306 
Psychological wellbeing 0.77 (0.71, 0.83) 0.77 (0.71, 0.83) 0.219 30 0.828 

df=degrees of freedom, 95%CI=95% confidence interval 
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Figure 82: Beeswarm plots of the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical senses 
and (E) psychological wellbeing dimension scores at baseline and four months for all residents taking a 
benzodiazepine at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. AQoL-
4D=Assessment of Quality of Life-4D tool. 

Using linear regression modelling to control for the baseline CMAI factor 2 score and 

having a documented diagnosis of dementia, we found no evidence of an association between 

changes in the AQoL-4D utility score and benzodiazepine dose reduction (β=0.000; i.e., AQoL-

4D utility score was 0.00 points higher, on average, for each 10% reduction in the diazepam 

daily dose equivalent, p=0.869, 95%CI=-0.001, 0.001; Table 71 and Figure 83). Similarly, 

investigation into the changes in the AQoL-4D dimension scores also indicated that 

benzodiazepine dose reduction was not associated with deteriorations in the independent living, 

physical senses, or psychological wellbeing dimensions (Table 71). However, there was a slight, 

albeit non-significant, deterioration in the AQoL-4D relationships dimension (β=0.001; i.e., 
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AQoL-4D relationships dimension score was 0.01 points lower, on average, for each 10% 

reduction in the diazepam daily dose equivalent, p=0.561, 95%CI=-0.002, 0.003; Table 71). 

The AQoL-4D utility score remained relatively constant between baseline (mean=0.044, 

95%CI=-0.028, 0.116) and four months (mean=0.034, 95%CI=-0.033, 0.100) among residents 

who had their benzodiazepine ceased (t(8)=0.787, p=0.454, n=9 residents). 

Table 71: Estimated changes in the AQoL-4D utility and dimension scores associated with changes (%) in the diazepam 
daily dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate 
(β) 

95%CI t-statistic p-value 

U
til

ity
 

Intercept 0.006 -0.093, 0.042 -0.784 0.440 

Benzodiazepine dose change (%) 0.000 -0.001, 0.001 0.166 0.869 

Documented diagnosis of 
dementia 

0.003 -0.060, 0.067 0.108 0.915 

Baseline CMAI factor 2 score 0.001 -0.004, 0.006 0.229 0.820 

Adjusted R2  -0.106    

Multiple R2  0.005    

In
de

pe
nd

en
t l

iv
in

g 
di

m
en

sio
n 

Intercept -0.081 -0.244, 0.081 -1.025 0.314 

Benzodiazepine dose change (%) 0.000 -0.001, 0.002 0.330 0.744 

Documented diagnosis of 
dementia 

0.061 -0.091, 0.214 0.824 0.417 

Baseline CMAI factor 2 score 0.003 -0.009, 0.015 0.506 0.617 

Adjusted R2  -0.062    

Multiple R2  0.044    

Re
la

tio
ns

hi
ps

 
di

m
en

sio
n 

Intercept 0.103 -0.120, 0.326 0.949 0.351 

Benzodiazepine dose change (%) 0.001 -0.002, 0.003 0.589 0.561 

Documented diagnosis of 
dementia 

-0.011 -0.220, 0.199 -0.105 0.917 

Baseline CMAI factor 2 score -0.007 -0.024, 0.009 -0.905 0.374 

Adjusted R2  -0.067    

Multiple R2  0.040    

Ph
ys

ic
al

 se
ns

es
 

di
m

en
sio

n 

Intercept 0.006 -0.163, 0.175 0.072 0.943 

Benzodiazepine dose change (%) 0.000 -0.002, 0.002 0.210 0.835 

Documented diagnosis of 
dementia 

-0.074 -0.233, 0.085 -0.954 0.349 

Baseline CMAI factor 2 score -0.000 -0.013, 0.012 -0.045 0.964 

Adjusted R2  -0.061    

Multiple R2  0.045    
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Ps
yc

ho
lo

gi
ca

l w
el

lb
ei

ng
 

di
m

en
sio

n 

Intercept 0.039 -0.072, 0.149 0.715 0.481 

Benzodiazepine dose change (%) 0.000 -0.001, 0.001 -0.100 0.921 

Documented diagnosis of 
dementia 

-0.042 -0.146, 0.062 -0.834 0.412 

Baseline CMAI factor 2 score 0.003 -0.011, 0.006 -0.621 0.540 

Adjusted R2  -0.057    

Multiple R2  0.049    

AQoL-4D=Assessment of Quality of Life-4D tool, 95%CI=95% confidence interval 

 

Figure 83: Scatterplots showing the relationship between change (%) in the diazepam daily dose equivalent (DDE) 
and changes in the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical senses and (E) 
psychological wellbeing dimension scores. AQoL-4D=Assessment of Quality of Life-4D tool. 
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 Resident-rated quality of life (antipsychotic users) 

Appendix K.3.1 Feasibility of measuring quality of life associated with antipsychotic and/or 

benzodiazepine dose change 

Only 49 of the 179 residents (27%), present at baseline and four months, had the cognitive 

capacity to provide informed consent to participate in the study. Of these, 41 participants (84%) 

had their QoL rated through an interview at baseline and four months. Whilst it may be feasible 

to assess QoL using the AQoL-4D in residents who have the cognitive capacity to provide 

informed consent, the proportion of residents in the overall sample able to rate their own QoL 

was only 23%. 

Appendix K.3.2 Antipsychotic users 

A total of four residents initially taking antipsychotics underwent psychometric testing with the 

AQoL-4D tool at baseline and four months. The utility score, and independent living, and 

relationships dimensions decreased by clinically, 9  but not statistically, significant amounts 

(Table 72 and Figure 84). On the other hand, the physical senses score increased by a clinically, 

albeit non-statistically significant, amount. The psychological wellbeing dimension remained 

relatively the same between baseline and four months.  

Table 72: Mean Assessment of Quality of Life-4D utility and dimension scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Utility  0.31 (0.10, 0.52) 0.23 (-0.09, 0.55) 0.734 3 0.516 
Independent living  0.54 (0.15, 0.93) 0.45 (0.13, 0.78) 0.570 3 0.609 
Relationships  0.81 (0.58, 1.03) 0.52 (0.49, 1.00) 1.856 3 0.161 
Physical senses 0.84 (0.64, 1.04) 0.87 (0.72, 1.02) -0.790 3 0.488 
Psychological wellbeing 0.80 (0.49, 1.11) 0.82 (0.58, 1.05) -0.241 3 0.825 

df=degrees of freedom, 95%CI=95% confidence interval 

 

 
9 A change in the AQoL-4D score by ≥0.06 points is considered clinically significant. 
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Figure 84: Beeswarm plots of the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical senses 
and (E) psychological wellbeing dimension scores at baseline and four months for all residents taking an antipsychotic 
at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. AQoL-4D=Assessment 
of Quality of Life-4D tool. 

 

A slight, albeit non-significant, increase in the resident-rated AQoL-4D utility score was 

related to antipsychotic dose reduction after controlling for CMAI factor 2 and 3 baseline scores 

(β=-0.001; i.e., AQoL-4D utility score was 0.01 higher for each 10% reduction in the 

chlorpromazine daily dose equivalent, p=0.644, 95%CI=-0.029, 0.026; Table 73 and Figure 85). 

Furthermore, there were non-significant improvements in the independent living and 

relationships dimensions, whereas physical senses remained the same and psychological 

wellbeing worsened with antipsychotic dose reduction (Figure 85). 

None of the residents who rated their own QoL had their antipsychotic ceased. 
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Table 73: Estimated changes in the AQoL-4D utility and dimension scores associated with changes (%) in the 
chlorpromazine daily dose equivalent (antipsychotic dose) between baseline and four months. 

Outcome  Estimate (β) 95%CI t-statistic p-value 
U

til
ity

 

Intercept -1.483 -6.072, 3.106 -4.106 0.152 

Antipsychotic dose change (%) -0.001 -0.029, 0.026 -0.625 0.644 

Baseline CMAI factor 2 score 0.214 -0.468, 0.895 3.984 0.157 

Baseline CMAI factor 3 score NA NA NA NA 

Adjusted R2  0.828    

Multiple R2  0.943    

In
de

pe
nd

en
t l

iv
in

g 
di

m
en

sio
n 

Intercept -2.161 -11.847, 7.524 -2.835 0.216 

Antipsychotic dose change (%) -0.007 -0.064, 0.051 -1.428 0.389 

Baseline CMAI factor 2 score 0.306 -1.132, 1.745 2.706 0.225 

Baseline CMAI factor 3 score NA NA NA NA 

Adjusted R2  0.652    

Multiple R2  0.884    

Re
la

tio
ns

hi
ps

 
di

m
en

sio
n 

Intercept -2.159 -14.462, 
10.144 

-2.230 0.268 

Antipsychotic dose change (%) -0.007 -0.080, 0.066 -1.176 0.449 

Baseline CMAI factor 2 score 0.276 -1.551, 2.103 1.918 0.306 

Baseline CMAI factor 3 score NA NA NA NA 

Adjusted R2  0.400    

Multiple R2  0.800    

Ph
ys

ic
al

 se
ns

es
 

di
m

en
sio

n 

Intercept 0.432 -4.259, 5.123 1.169 0.450 

Antipsychotic dose change (%) 0.000 -0.028, 0.028 0.043 0.973 

Baseline CMAI factor 2 score -0.061 -0.758, 0.635 -1.119 0.464 

Baseline CMAI factor 3 score NA NA NA NA 

Adjusted R2  -0.262    

Multiple R2  0.579    

Ps
yc

ho
lo

gi
ca

l 
w

el
lb

ei
ng

 d
im

en
sio

n Intercept -0.086 -7.175, 7.003 -0.154 0.903 

Antipsychotic dose change (%) 0.004 -0.038, 0.046 1.185 0.446 

Baseline CMAI factor 2 score 0.023 -1.030, 1.076 0.281 0.826 

Baseline CMAI factor 3 score NA NA NA NA 

Adjusted R2  -0.028    

Multiple R2 0.657    

AQoL-4D=Assessment of Quality of Life-4D tool, 95%CI=95% confidence interval 
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Figure 85: Scatterplots showing the relationship between change (%) in the chlorpromazine (CPZ) daily dose 
equivalent (DDE) and changes in the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical 
senses and (E) psychological wellbeing dimension scores. AQoL-4D=Assessment of Quality of Life-4D tool. 

Appendix K.3.3 Benzodiazepine users 

Thirty-eight residents initially taking benzodiazepines were interviewed about their QoL at 

baseline and four months. The utility score, and independent living and relationships dimension 

scores decreased by clinically significant amounts. These changes were statistically significant 

in the case of the utility and the independent living dimension scores (Table 74 and Figure 86). 

On the other hand, physical senses remained relatively the same between baseline and four 

months. 
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Table 74: Mean Assessment of Quality of Life-4D utility and dimension scores at baseline and four months. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Utility  0.27 (0.20, 0.35) 0.21 (0.13, 0.29) 3.052 37 0.004 
Independent living  0.41 (0.29, 0.52) 0.32 (0.21, 0.43) 2.027 37 0.050 
Relationships  0.72 (0.62, 0.82) 0.65 (0.55, 0.75) 1.270 37 0.212 
Physical senses 0.87 (0.83, 0.92) 0.88 (0.84, 0.92) -0.259 37 0.797 
Psychological wellbeing 0.82 (0.77, 0.87) 0.78 (0.72, 0.84) 1.261 37 0.215 

df=degrees of freedom, 95%CI=95% confidence interval 

 

Figure 86: Beeswarm plots of the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical senses 
and (E) psychological wellbeing dimension scores at baseline and four months for all residents taking a 
benzodiazepine at baseline. The blue dot represents mean and error bars indicate the 95% confidence interval. AQoL-
4D=Assessment of Quality of Life-4D tool. 

Using multiple linear regression to control for the CMAI factor 2 baseline score and a 

documented diagnosis of dementia, we found no evidence of an association between changes 

in the benzodiazepine dose and the resident-rated AQoL-4D utility score (β=-0.000; i.e., AQoL-
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4D utility score was 0.00 points higher, on average, for each 10% reduction in the diazepam 

daily dose equivalent, p=0.747, 95%CI=-0.001, 0.001; Table 75 and Figure 87). 

Furthermore, no associations between benzodiazepine dose change and changes in the 

AQoL-4D dimension scores were detected except for the psychological wellbeing domain. 

Estimates (β=-0.001) from the regression model indicated that the psychological wellbeing 

score was, on average, 0.01 points higher for each 10% reduction in the diazepam daily dose 

equivalent (95%CI=-0.002, -0.000, p=0.010). 

There was a small, albeit non-significant, decrease in the AQoL-4D utility score between 

baseline (mean=0.320, 95%CI=-0.007, 0.647) and four months (mean=0.265, 95%CI=-0.100, 

0.629) for residents who had their benzodiazepine completely ceased (t(5)=1.27, p=0.260, n=6 

residents) 

Table 75: Estimated changes in the AQoL-4D utility and dimension scores associated with changes (%) in the diazepam 
daily dose equivalent (benzodiazepine dose) between baseline and four months. 

Outcome  Estimate 
(β) 

95%CI t-statistic p-value 

U
til

ity
 

Intercept -0.104 -0.236, 0.027 -1.616 0.115 

Benzodiazepine dose change (%) -0.000 -0.001, 0.001 -0.326 0.747 

Documented diagnosis of 
dementia 

-0.081 -0.207, 0.045 -1.307 0.200 

Baseline CMAI factor 2 score 0.006 -0.008, 0.021 0.847 0.403 

Adjusted R2  -0.008    

Multiple R2  0.074    

In
de

pe
nd

en
t l

iv
in

g 
di

m
en

sio
n 

Intercept -0.031 -0.274, 0.212 -0.261 0.795 

Benzodiazepine dose change (%) 0.000 -0.001, 0.001 0.099 0.922 

Documented diagnosis of 
dementia 

-0.303 -0.536, -0.070 -2.645 0.012 

Baseline CMAI factor 2 score -0.001 -0.028, 0.026 -0.071 0.944 

Adjusted R2  0.105    

Multiple R2  0.178    
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Re
la

tio
ns

hi
ps

 d
im

en
sio

n 

Intercept -0.316 -0.645, 0.012 -1.956 0.059 

Benzodiazepine dose change (%) 0.000 -0.002, 0.002 0.321 0.750 

Documented diagnosis of 
dementia 

0.210 -0.104, 0.525 1.358 0.183 

Baseline CMAI factor 2 score 0.027 -0.009, 0.063 1.516 0.139 

Adjusted R2  0.035    

Multiple R2  0.114    

Ph
ys

ic
al

 se
ns

es
 d

im
en

sio
n 

Intercept 0.019 -0.092, 0.131 0.353 0.726 

Benzodiazepine dose change (%) -0.000 -0.001, 0.000 -1.360 0.183 

Documented diagnosis of 
dementia 

-0.053 -0.159, 0.054 -0.999 0.325 

Baseline CMAI factor 2 score -0.002 -0.014, 0.011 -0.262 0.795 

Adjusted R2  0.001    

Multiple R2  0.082    

Ps
yc

ho
lo

gi
ca

l w
el

lb
ei

ng
 

di
m

en
sio

n 

Intercept -0.184 -0.354, -0.014 -2.196 0.035 

Benzodiazepine dose change (%) -0.001 -0.002, -0.000 -2.737 0.010 

Documented diagnosis of 
dementia 

-0.085 -0.248, 0.078 -1.065 0.294 

Baseline CMAI factor 2 score 0.017 -0.001, 0.036 1.877 0.069 

Adjusted R2  0.141    

Multiple R2  0.210    

AQoL-4D=Assessment of Quality of Life-4D tool, 95%CI=95% confidence interval 
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Figure 87: Scatterplots showing the relationship between change (%) in the diazepam daily dose equivalent (DDE) 
and changes in the AQoL-4D (A) utility, and (B) independent living, (C) relationships, (D) physical senses and (E) 
psychological wellbeing dimension scores. AQoL-4D=Assessment of Quality of Life-4D tool. 
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Appendix L Job satisfaction by occupation 

 Registered nurses 

A total of 96 RNs at baseline and 74 RNs at four months completed the adjusted-Measure of 

Job Satisfaction survey. No significant differences in demographic data were detected between 

baseline and four months (Table 76). 

Table 76: Demographic data for registered nurses participating in the job satisfaction survey at baseline and four 
months. 

Demographic variable Baseline (n=96) Four months (n=74) p-value 
% age groups 

<20 years 
20 to 29 years 
30 to 39 years 
40 to 49 years 
50 to 59 years 
≥60 years 
unspecified 

 
0.0% (n=0) 
20.8% (n=20) 
26.0% (n=25) 
24.0% (n=23) 
16.7% (n=16) 
12.5% (n=12) 
0.0% (n=0) 

 
0.0% (n=0) 
28.4% (n=21) 
20.3% (n=15) 
17.6% (n=13) 
17.6% (n=13 
14.9% (n=11) 
1.4% (n=1) 

0.568 

% gender 
female 
male 
unspecified 

 
81.3% (n=78) 
6.3% (n=6) 
12.5% (n=12) 

 
75.7% (n=56) 
8.1% (n=6) 
16.2% (n=12) 

0.678 

Years registered; median (range)* 6 (0, 48) 7 (0.5, 40) 0.839 
Years of aged care experience; median 
(range)† 

5 (0, 40) 6 (0, 40) 0.171 

% of sample that works in a dementia unit 59.7% (n=46) 40.3% (n=31) 0.434 
*data available for 87 nurses at baseline and 67 nurses at four months  
†data available for 96 nurses at baseline and 72 nurses at four months 
 

There was no substantial difference in any of the job satisfaction factor or total scores 

between baseline and four months (Table 77). Similarly, the distribution of job satisfaction 

factor and total scores in the beeswarm plots (Figure 88 and Figure 89) did not differ appreciably. 



468 | P a g e  
Daniel J. Hoyle 

Table 77: Mean adjusted-Measure of Job Satisfaction factor scores at baseline and four months for registered nurses. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Personal 
Satisfaction 

4.0 (3.8, 4.1) 4.1 (4.0, 4.3) -1.31 162 0.192 

Workload 3.3 (3.1, 3.5) 3.5 (3.3, 3.6) -1.41 158 0.162 
Team 
Spirit/Co-
workers 

4.1 (3.9, 4.2) 4.1 (3.9, 4.2) -0.12 162 0.908 

Training 3.7 (3.6, 3.9) 3.7 (3.6, 3.9) 0.30 167 0.768 
Professional 
support 

4.0 (3.8, 4.2) 4.0 (3.8, 4.2) 0.25 154 0.801 

Total 83.4 (80.6, 86.2) 84.7 (81.6, 87.7) -0.61 161 0.540 
df=degrees of freedom, 95%CI=95% confidence interval 

 

 

Figure 88: Beeswarm plots of the adjusted-Measure of Job Satisfaction factor scores at baseline and four months 
for registered nurses. The blue dot represents mean and error bars indicate the 95% confidence interval. 
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Figure 89: Beeswarm plot of the adjusted-Measure of Job Satisfaction total scores at baseline and four months for 
registered nurses. The blue dot represents mean and error bars indicate the 95% confidence interval. 

 Enrolled nurses 

A total of 61 ENs at baseline and 44 ENs at four months completed the adjusted-Measure of Job 

Satisfaction survey. No significant differences in demographic data were detected between 

baseline and four months (Table 78). 

Table 78: Demographic data for enrolled nurses participating in the job satisfaction survey at baseline and four 
months. 

Demographic variable Baseline (n=61) Four months (n=44) p-value 
% age groups 

<20 years 
20 to 29 years 
30 to 39 years 
40 to 49 years 
50 to 59 years 
≥60 years 
unspecified 

 
3.3% (n=2) 
23.0% (n=14) 
16.4% (n=10) 
19.7% (n=12) 
31.1% (n=19) 
4.9% (n=3) 
1.6% (n=1) 

 
0.0% (n=0) 
15.9% (n=7) 
15.9% (n=7) 
36.4% (n=16) 
22.7% (n=10) 
9.1% (n=4) 
0.0% (n=0) 

0.340 

% gender 
female 
male 
unspecified 

 
88.5% (n=54) 
4.9% (n=3) 
6.6% (n=4) 

 
79.5% (n=35) 
6.8% (n=3) 
13.6% (n=6) 

0.417 

Years enrolled; median (range)* 4 (0, 43) 5 (1, 36) 0.481 
Years of aged care experience; median 
(range) 

7 (0, 33) 9 (2, 30) 0.225 

% of sample that works in a dementia unit 62.3% (n=33) 37.7% (n=20) 0.382 
*data available for 52 nurses at baseline and 40 nurses at four months 
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There were no substantial differences in any of the job satisfaction factor or total scores 

between baseline and four months (Table 79), except for scores for team spirit/co-workers 

where there was a trend toward lower job satisfaction. Similarly, the distribution of job 

satisfaction scores besides the team spirit/co-workers and overall job satisfaction scores did not 

differ appreciably between baseline and four months (Figure 90 and Figure 91). Both overall job 

satisfaction and team spirit/co-workers tended to be lower at four months. 

Table 79: Mean adjusted-Measure of Job Satisfaction factor scores at baseline and four months for enrolled nurses. 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Personal 
Satisfaction 

4.1 (3.9, 4.3) 4.1 (3.9, 4.3) 0.17 86 0.863 

Workload 3.3 (3.1, 3.4) 3.2 (2.9, 3.4) 0.59 74 0.555 
Team 
Spirit/Co-
workers 

4.2 (4.0, 4.3) 3.9 (3.7, 4.2) 1.79 78 0.078 

Training 3.8 (3.6, 4.0) 3.6 (3.3, 3.8) 1.32 86 0.193 
Professional 
support 

4.0 (3.8, 4.2) 3.8 (3.6, 4.1) 1.33 89 0.187 

Total 84.5 (81.5, 87.5) 81.4 (76.8, 85.9) 1.25 79 0.253 
df=degrees of freedom, 95%CI=95% confidence interval 
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Figure 90: Beeswarm plots of the adjusted-Measure of Job Satisfaction factor scores at baseline and four months for 
enrolled nurses. The blue dot represents mean and error bars indicate the 95% confidence interval. 
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Figure 91: Beeswarm plot of the adjusted-Measure of Job Satisfaction total scores at baseline and four months for 
enrolled nurses. The blue dot represents mean and error bars indicate the 95% confidence interval. 

 Personal Care Assistants 

A total of 83 PCAs at baseline and 106 PCAs at four months completed the adjusted-Measure of 

Job Satisfaction survey. No significant differences in demographic data were detected between 

baseline and four months (Table 80). 

Table 80: Demographic data for personal care assistants participating in the job satisfaction survey at baseline and 
four months. 

Demographic variable Baseline (n=83) Four months (n=106) p-value 
% age groups 

<20 years 
20 to 29 years 
30 to 39 years 
40 to 49 years 
50 to 59 years 
≥60 years 
unspecified 

 
4.8% (n=4) 
20.5% (n=17) 
18.1% (n=15) 
18.1% (n=15) 
27.7% (n=23) 
6.0% (n=5) 
4.8% (n=4) 

 
2.8% (n=3) 
14.2% (n=15) 
23.6% (n=25) 
23.6% (n=25) 
25.5% (n=27) 
8.5% (n=9) 
1.9% (n=2) 

0.587 

% gender 
female 
male 
unspecified 

 
73.5% (n=61) 
15.7% (n=13) 
10.8% (n=9) 

 
69.8% (n=74) 
12.3% (n=13) 
17.9% (n=19) 

0.358 

Years of aged care experience; median 
(range) † 

5 (0, 25) 6 (0, 35) 0.221 

% of sample that works in a dementia unit 44.2% (n=42) 55.8% (n=53) 0.934 
*data available for 79 personal care assistants at baseline and 105 personal care assistants at four 
months 
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There were no substantial differences in any of the job satisfaction factor or total scores 

between baseline and four months (Table 81). Similarly, the distribution of job satisfaction 

factor and total scores in the beeswarm plots (Figure 92 and Figure 93) did not differ appreciably. 

Table 81: Mean adjusted-Measure of Job Satisfaction factor scores at baseline and four months for personal care 
assistants. 

df=degrees of freedom, 95%CI=95% confidence interval 

Outcome Mean score at 
baseline (95%CI) 

Mean score at four 
months (95%CI) 

t-statistic df p-value 

Personal 
Satisfaction 

4.1 (4.0, 4.2) 4.1 (4.0, 4.2) -0.40 187 0.692 

Workload 3.3 (3.1, 3.4) 3.3 (3.2, 3.5) -0.45 186 0.656 
Team 
Spirit/Co-
workers 

4.1 (4.0, 4.2) 4.1 (4.0, 4.2) -0.35 186 0.730 

Training 3.7 (3.6, 3.9) 3.8 (3.7, 3.9) -0.49 183 0.625 
Professional 
support 

3.9 (3.7, 4.0) 3.8 (3.7, 4.0) 0.36 182 0.722 

Total 83.3 (81.1, 85.6) 83.8 (81.5, 86.2) -0.29 187 0.773 
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Figure 92: Beeswarm plots of the adjusted-Measure of Job Satisfaction factor scores at baseline and four months for 
personal care assistants. The blue dot represents mean and error bars indicate the 95% confidence interval. 
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Figure 93: Beeswarm plot of the adjusted-Measure of Job Satisfaction total scores at baseline and four months for 
personal care assistants. The blue dot represents mean and error bars indicate the 95% confidence interval. 
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