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ABSTRACT 

 

Psychotropic medications including antipsychotics, antidepressants, and benzodiazepines are 

commonly prescribed for residents of residential aged care facilities (RACFs). The stated 

indication is to control behaviours and psychological symptoms of dementia despite limited 

evidence of efficacy, serious side-effects including mortality and cerebrovascular events and 

recommendations to adopt nonpharmacological options as first-line treatment. There is a 

high prevalence of psychotropics medication use in residential aged care facilities. The 

reasons for high prescription rates of psychotropic medications include irregular reviews of 

medication use, and the perceived risk of worsened symptoms among care staff. 

The effectiveness of multi-disciplinary team-centred educational interventions to optimise 

psychotropic medications used in RACFs has been established in a small number of studies. 

However, it is not established whether multifaceted intervention with brief educational 

interventions are effective and affect the quality of life (QoL) and other clinical outcomes in 

residents of RACFs. 

 

Aim  

The overall aim was to investigate the effectiveness of a multifaceted intervention for 

reducing use of psychotropic and benzodiazepines medications in RACFs. 

Scope of Thesis 

Investigation into the effect of a multi-faceted intervention provided to RACF staff on 

reducing use of psychotropic medications. The QoL and neuropsychiatric symptoms of 

residents with dementia and care staff distress pre- and post- multifaceted intervention was 

determined over a 12-month period. Secondary outcomes were the effects of the 

intervention on reduction in use of psychotropics and benzodiazepines, on residents’ clinical 

outcomes. 

Methods 

A cluster randomised control trial design was utilised to investigate the effect of Medication 

Management Consultancy (MMC) intervention on reduction in use of psychotropics and/or 

benzodiazepines, residents’ QoL, and clinical outcomes including, falls, restraints, agitation, 

emergency department (ED) visits, and hospitalisation in RACFs over a 12-month period. 

 

Thesis format 

The introductory chapter of this thesis describes relevant literature. The second chapter 

describes overall research methodology and details of the intervention that is being 

evaluated. 
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Chapter three includes a systematic review and meta-analysis of the available interventions 

that optimise medications used in RACFs finding that various types of interventions have been 

implemented to reduce inappropriate use of medication in RACFs. These interventions had 

modest improvements in medication appropriateness and limited effect on clinical outcomes. 

This chapter has been published. 

Chapter four investigates the prevalence pattern of psychotropics use in RACFs enrolled in 

these studies. Of 409 residents from 11 RACFs in WA, 64 (15.6%) were not prescribed any 

psychotropic drug, 345 (84.4%) were prescribed at least one psychotropic drug, and between 

4 to 10% prescribed high doses, depending on the class of psychotropic. This chapter has been 

published. 

In Chapter five, the perceptions of care staff of online training program have been analysed 

qualitatively. Staff perceived that the training increased their knowledge, communication and 

practice of caring for residents with dementia. This chapter has been published. 

Chapter six investigates the effect of MMC intervention on QoL of residents with dementia 

over 12 months. Of the 56 participants in the QoL sub study, 33 completed the study. 

Compared to the baseline, MMC significantly improved QoL at 6 months; the reduction in QoL 

from baseline to 12 months was non-significant. Whereas neuropsychiatric symptoms and 

care staff distress improved, there was no association between QoL and changes in 

prescription of psychotropics. 

Chapter seven investigates the impact of the intervention on psychotropic medications use 

for residents in 11 RACFs over 12 months and on residents’ clinical outcomes. Compared with 

control RACFs, prescription of antipsychotics declined by 44% (95% CI 0.319-0.995) after the 

intervention at 6 months. Though the changes were not statistically significant, the 

antidepressants also appeared to slightly decline at 6 months, while benzodiazepines did not 

differ from the control. There was also a statistically significant benefit regarding ED visits, 

while no significant effect of the intervention on the residents’ clinical outcomes compared 

with control RACFs.  

Chapter eight discusses the clinical implications and future directions for research in this field.  

Conclusion 

Overall, the research presented in this thesis found that the MMC intervention reduced use 

of antipsychotics. Improvement in residents’ quality of life, neuropsychiatric symptoms, care 

staff distress, were not associated with the reduced use of antipsychotics and 

antidepressants. This may mean that MMC intervention has benefits in the management of 

residents with dementia over and above the reduction in psychotropic medications. The 

online training in this study was positively received by staff of RACFs who felt that the training 

reinforced their knowledge and practice of caring of residents with dementia. 
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CHAPTER 1: Introduction and Background 

1.1 Introduction 

By the year 2030, the number of people aged 60 years and older in the world will rise to 1.4 

billion from the current figure of >900 million and will reach 2.1 billion in 2050 (1). Advancing 

age is deemed the major independent risk factor for dementia (2). By 2050, it is expected that 

the number of people with dementia (PWD) will increase to 131 million from the current 47 

million (3). In Australia, dementia is the second leading cause of death and 53% of all residents 

in residential aged care facilities (RACFs) have this condition (4). 

The causes that lead to dementia are highly associated with older age. Common geriatric 

problems of older people related to age are reviewed in the following. Cognitive decline is the 

hallmark feature of dementia, which is characterised by a clinical syndrome of different types 

and attributed to various causes (5). The diagnosis of dementia, different types and 

symptoms, causes and risk factors of dementia, and the behavioural and psychological 

symptoms associated with dementia (BPSD) are also reviewed. Increasing disabilities and 

chronic health problems highlight the need for caregiving in the community and this is quite 

evident in RACFs, where the number of residents has significantly increased (6). Residents of 

RACFs are more likely to have more than one health condition and comorbidity, which 

requires complex health care approaches. These approaches are discussed. In addition, 

training of health care staff in RACFs and measure of quality of life (QoL) of PWD residing at 

RACFs are also reviewed.  

The management of BPSD using strategies such as non-pharmacological interventions and 

psychotropic medications including antipsychotics, antidepressants, and benzodiazepines are 

reviewed along with the potential harm from these medications. Finally, the prevalence of 

psychotropic medications in RACFs and the interventions conducted in Australian RACFs to 

reduce these medications are discussed. 
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1.2 Common health problems of older people  

1.2.1 Geriatric Syndromes 

Aging leads to development and pathological progression of several chronic diseases and is 

associated with a rise in comorbid diseases, lack of functional dependence, disability, and 

related higher health care costs  (7, 8). Several interrelated mechanisms contribute to the 

alterations in body composition, release of energy and imbalance in utilisation, homeostatic 

dysregulation, and neurodegeneration associated with aging (9). Accumulation of unrepaired 

damage resulting from an imbalance between stressors and buffers against stress enhances 

vulnerability to disease, diminished functional reserve, poor healing ability and resistance to 

stress, and inferior health (9).  

Geriatric syndromes are a set of multifactorial conditions associated with deficits in clinical, 

psychosocial, and environmental factors (10) that affect QoL, ability, and utilisation of health 

care resources in older adults. Common geriatric syndromes include dementia, delirium, 

depression, pressure ulcers, falls, and frailty (11) (Figure 1). 
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          Figure 1 Geriatric syndromes and associated risk factors (11)  

A review described eight geriatric impairments (cognitive impairment, falls, vision and hearing 

impairments, functional dependence, mood disorders, incontinences, and malnutrition) and 

their co-occurrence in 3471 participants with a mean age of 78.3 years living in the community 

in Poland.  This review found visual or hearing impairment in 58.3%, cognitive impairment in 

58.2%, mood disorder in 46%, difficulty walking in 42%, urinary incontinence in 28.3%, 

traumatic falls in 21.3%, and weight loss in 12.2% (12). In addition, the particpants faced a risk 

of malnutrition (25.8%), decline in instrumental activity of daily living score (34.8%), cognitive 

impairment (8.6%), depression (36.2%), and poor balance (60.6%). Surprisingly, participants 

demonstrated good mobility and hand grip strength (12). Overall, a majority of the 

participants exhibited diminished health, functioning, and QoL. The prevalence of disability 
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amongst older people in Australia increased with age with 49.6% of those aged 65 years 

having a disability (13). This figure rises to 70% in RACFs where residents have mobility 

restrictions including the inability to walk or transfer from chair or bed, as found in a  

systematic review (14), which also reported that chair-based exercise (CBE) interventions may 

improve physical and cognitive functions and well-being of nursing home residents (14). 

1.2.2 Frailty  

The pathogenesis of frailty is characterised by multiple impaired physiology during aging, 

resulting in reduced energy levels, weakness, and, when severe, unintended weight loss (15, 

16), which can be attributed to extremes of noxious stimuli, changes in medication and other 

stressors that arise during aging. Frailty is defined as a “ state of increased vulnerability to 

poor resolution of homoeostasis after a stressor event, which increases the risk of adverse 

outcomes, including falls, delirium, and disability” (17). There is no consensus of the definition 

for frailty, therefore, reduction in reserve when faced with stressors has been accepted (18). 

One common approach is to diagnose frailty when three of five criteria are met (19)  including: 

i) unintended weight loss of more than 5 kg or 5% of body weight in the previous year; ii) grip 

strength in the lowest 20% at baseline, adjusted for sex and body mass index (BMI); iii) 

exhaustion or fatigue; iv) slowness: as measured by walking speed of 6 meters (15 feet 

walking speed), being in the lowest quintile, and v) low physical activity or mobility 

impairment (19). There are many types of deficits such as symptoms, signs, disabilities, 

radiographic, electrocardiographic, diseases, laboratory, and social factors. The frailty index 

(FI) (20) is another approach that captures frailty as a result of accumulating health deficits 

over time; greater the number of deficits, the higher the risk of frailty. FI is calculated by 

dividing the sum of the current deficit scores by the total number of deficits (20).  
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Frailty is recognised as an important medical syndrome with a high risk of immobility, 

disability, fall, hospitalisation, cognitive impairment, and mortality (21, 22) (17, 23). It was 

estimated that in 2018, at least 700 000 individuals of more than 3 million Australians  65 

years old were diagnosed as frail with an additional 1.6 million being prefrail (those with one 

and two criteria) and this number is expected to increase to 1.2 million in 2031 with a further 

2.7 million prefrail adults (24).  

The prevalence of frailty is high in RACFs. A systematic review and meta-analysis investigating 

prevalence of frailty in nursing homes found that 52.3% of residents were frail (95% CI 37.9%–

66.5%)] and 40% were prefrail (28.9%–52.1%). These residents may benefit from 

interventions to prevent or treat frailty (25). 

A cross-sectional study of 360 Australian women aged ≥60 showed an association between 

frailty with lower QoL and increased primary care doctor visits, which demonstrates the 

significant impact on older women (26).  

Analysis of the US NHANES datasets of mortality up to 2011 using the 41-item frailty index 

(FI) to investigate the relationship between frailty, metabolic syndrome, and risk of mortality 

comprising 2152 adults for 2003-2004 and 2005-2006, showed that while older adults had a 

significantly higher FI and a greater prevalence of metabolic syndrome (24.1 vs. 45.5%), there 

was no correlation between the two, and FI was a better predictor of mortality than metabolic 

syndrome, regardless of age (27). These findings indicate the importance of diagnosing frailty 

to allocate resources effectively. 

Diagnosis of frailty may also be complicated due to potential subtypes — non-physical frailty 

phenotype (weight loss and exhaustion), physical frailty phenotype (slowness and weakness), 

and low physical activity (28). Individuals with mobility-type frailty show poor body 
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composition, worse bone health, diminished cognitive function, lower survival, and poorer 

overall health outcomes, making it imperative to evaluate how these phenotypes predict 

prognosis or interventions (28). A study identified grip strength as an objective measure with 

MMSE score (β=0.239; P=0.001) and statin use (β=0.213; P=0.002) independently showing a 

positive association between statin use and MMSE score  in 80 patients aged 78.6 ± 7.0 years 

(29). These results indicate that cognitive function, somatic comorbidity, and medical 

treatment affect grip strength as a measure of physical frailty (29).  

Because frailty affects QoL, understanding the factors that modulate this geriatric syndrome 

can lead to interventions that arrest its progress. This was evident from a longitudinal study 

on elderly people living in Brazil, found a one-unit increase in score for advanced activities of 

daily living, which decreased the frailty rate by 15% (30). In contrast, hypertension, reduced 

physical activity, polypharmacy, and poor cognitive performance were significantly associated 

with frailty in a cross-sectional study of 619 older adults, of which hypertension was more 

prevalent and significantly associated with frailty, indicating the need for controlling 

hypertension (31).  

Appropriate interventions to combat frailty include targeted medical review for medication 

appropriateness, reversible medical causes of frailty, exercises to build resilience, and 

nutrition (32). Since vitamin D deficiency and frailty are common with aging, whether there 

exists an association between serum levels of 25-hydroxyvitamin D (25OHD) and frailty was 

determined through a meta-analysis, which found that serum 25OHD levels was significantly 

associated with the risk of frailty demonstrating the feasibility of vitamin D supplementation 

for preventing frailty (33). However, a longitudinal study (8 years) found that low-dose 

vitamin D supplementation was not associated with any decreased risk of frailty (34). Physical 
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activity mitigates frailty and improves muscle strength, physical performance and muscle 

mass, which was supported by a narrative review of 14 randomised-controlled trials (RCTs) 

that showed physical activity successfully increased muscle mass in frail and prefrail older 

people (35). 

An observational cross-sectional study comprising 205 older adults patients, of whom 26.3% 

were frail, the regression model  showed that BMI (underweight, normal weight, overweight), 

low density lipoproteins (LDL)-cholesterol ( ≥ 100mg/dL, ≤100 mg/ dL)  and triglycerides (≤150 

mg/dL , > 150 mg/dL) were significantly associated with frailty (36) suggesting their potential 

as biomarkers. However, the final analysis of these findings found that only overweight 

significantly (P = 0.045) associated with the pre-frail condition (OR = 0.44; 95% CI = 0.20-0.98). 

The correlation analysis between frailty and inappropriate medication use showed that at   

baseline, community-dwelling people ≥60 years old in Germany (n=261 out of 2,865) were 

identified as frail (“prevalent frailty”). During follow-up (4.8 years), a further 423 became frail 

(“incident frailty”) in this prospective, population-based, cohort study conducted between 

October 2008 and September 2016 (37). In this study, potentially inappropriate 

medications of BEERS dementia sub-list of (anticholinergics, benzodiazepines, H2-receptor 

antagonists, z-substances and antipsychotics) was statistically significantly associated with 

prevalent frailty (OR1.51, 95% CI 1.04–2.17). This finding supports the need to examine and 

review inappropriate medication use among the older adults. 
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1.2.3 Depression  

Depression is a common and serious mental health problem with significant public health 

impact affecting all sociodemographic groups, particularly among older people (38). In 

Australia, 8.2% of community-dwelling older adults and 52% of residents in residential aged 

care experience depression (39). 

Data from the 2010 Health and Retirement Study comprising 3453 community-dwelling adults 

aged ≥65 years showed a significant correlation between frailty and depression, which 

indicates that psychological vulnerability may lead to frailty due to their shared symptoms 

(40). Supporting this is the observation that depression in older adults was associated with 

more disability, poor QoL, and comorbidities (38).  

Clinical data, based on long-term follow-up studies, show that antidepressants are effective 

against depression in older people, particularly when combined with psychotherapy (41). A 

meta-analysis of 35 RCTs found physical activity and psychotherapy resulted in  statistically 

significant improvements in depressive symptoms compared to conventional treatment. Life 

review therapy and music were the most favourable among the individual interventions (42). 

Among PWD in RACF, it is uncertain whether antidepressants are effective in treating 

symptoms of depression because there is little evidence, but they cause adverse events 

including hyponatremia and falls (43). Two RCTs that were reviewed systematically found no 

statistically significant benefits with antidepressants compared to the control for treating 

major depressive symptoms in residents of RACFs. Six non-randomised studies in the 

systematic review lacked control groups for the antidepressant treatment and therefore the 

effect detected must be interpreted with caution (44).   
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1.2.4 Delirium 

Delirium, defined as an acute disturbance in cognition and attention that develops over a 

short period of time (45), may result from infection, medications, depression, urinary 

catheterisation, and sensory impairment (difficulty in hearing or seeing) among older adults 

(46). About 10% of Australians over 70 years old have delirium at the time of hospital 

admission and this increases to an additional 8% during their hospital stay (46). The incidence 

of delirium was 40.4% in a retrospective cohort study conducted in 12 nursing homes 

comprising 1571 residents and the authors found a significant association between factors 

such as diagnosis of dementia, the use of antipsychotics, and pain with the onset of delirium 

(47). Delirium was more severe and associated with a trend toward increased mortality at 1 

month among patients with Alzheimer’s disease (AD) and related dementias  (ADRD) enrolled 

in a prospective cohort study (48).  

1.2.5 Falls 

The WHO defines falls as “an event which results in a person coming to rest inadvertently on 

the ground or floor or other lower level”(49). Particularly among older people, falls and fall-

related fractures are a common cause of morbidity and mortality (50). Falls can cause 

fractures, head trauma, soft-tissue injuries and skin erosion, bruises, bleeding wound, 

hematoma, and oedema (51). Risk factors for falls include age, gender (female), gait and 

balance disorder, lower extremity strength, dizziness, visual and cognitive impairment, 

depression, neurodegeneration disease, cardiovascular disease, medications, and 

environmental risk factors such as poor lighting and slippery floors (52).  

The incidence of falls in Australian RACFs is approximately 6 fold higher than in the community 

and 25% of these falls result in a serious injury (53). Use of psychotropic medications, 
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including antipsychotics, antidepressants, and benzodiazepines in RACFs, is considered a 

modifiable risk factor (54), which has been consistently associated with a higher risk of falls 

in older adults in a systematic review and meta-analysis of 248 studies (55). 

Compared to 2,368 residents in 9 nursing homes in The Netherlands who did not receive 

psychotropics, those who did had a higher risk of falls in a retrospective observational study 

(56). Similarly, the risk of falls increased with use of antidepressants, antipsychotics, selective 

serotonin reuptake inhibitors, opioids, memantine, and anti-Parkinson’s Disease drugs among 

residents of 58 nursing homes (916 cases and 916 controls) in Japan in a case–control study 

(57).  

1.3 Dementia and cognitive impairment 

1.3.1 Cognitive impairment  

Age-related cognitive changes broadly encompass difficulty in recalling specific details, 

episodic memory related to dates of past events, difficulty multitasking, and impaired 

“working” memory characterised by slow processing speed for new learning. These changes 

are collectively termed aging related cognitive decline (ARCD), which may be diagnosed in 

individuals as young as 50 years, and may not be linked to progression to dementia or an 

underlying disease state (58).  

Though functional abilities are not affected in AAMI (58), there is considerable variation in 

the magnitude of age-related decline in mental abilities in the general population (59). 

Decline in certain mental abilities correlate to aging, while others do not. For example, 

vocabulary, information, and comprehension endure with age whereas ‘working memory’, 

processing (‘thinking’) speed, and ‘executive’ functions (planning, organising, managing time, 

etc.) generally decline with age (59), (60). 
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1.3.2 Mild Cognitive Impairment 

Cognitive impairment that is more severe than that which occurs during normal aging is 

sometimes termed mild cognitive impairment (MCI) and is a syndrome that can be said to be 

in a middle state between normal ageing-related cognitive decline (ARCD) and dementia (61), 

(62). There are two kinds of MCIs —amnestic where only memory is dysfunctional, and non-

amnestic that is characterized by deficiencies and impairment in language, visuospatial and 

executive functions (63).  

Those with MCI are more likely to develop dementia or Alzheimer’s disease (AD) within 2-5 

years of diagnosis compared with age-matched healthy individuals (63), indicating the need 

to identify therapeutics that arrest MCI. However, pharmacological interventions, including 

cholinesterase inhibitors that were systematically reviewed in a meta-analysis, did not benefit 

patients with MCI (64). Current literature has supported physical activity clinically in 

improving cognition, executive functioning and memory in older adults at risk for or 

diagnosed with  MCI or dementia. Other non-pharmacologic interventions may have a small, 

but positive, effect on those with MCI but its clinical significance remains uncertain, 

warranting the need for robust and reliable research using a standardized approach to affirm 

these findings (65).  

1.3.3 Dementia  

Dementia, that may be chronic or progressive nature, affects brain cortical structures that 

control memory, thinking, orientation, comprehension, calculation, learning capacity, 

language, and judgement. Though consciousness is not affected, impaired emotional control, 

social behaviour, and motivation precedes cognitive impairment (66). Dementia is a clinical 

syndrome characterised by progressive and irreversible cognitive decline that interferes with 
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the ability to function independently (5). Of the 400,000 to 459,000 Australians living with 

dementia in 2020, AD accounted for up to 70% of diagnosed cases and more than 50% of 

people in permanent residential care were diagnosed with dementia (67).  

1.3.4 Dementia - Signs and symptoms 

The symptoms of dementia are either cognitive or non-cognitive symptoms. Cognitive 

symptoms encompassing amnesia (memory loss), aphasia (language impairments and 

communication), agnosia (inability to recognize objects), apraxia (inability to perform 

previously learned tasks or movements) and impaired executive function (reasoning, 

planning, judgement) (68, 69). Non-cognitive symptoms that include mood disorders, 

psychotic symptoms such as delusions and hallucinations,  mood disturbances, behavioural 

changes including  behaviours such as apathy, agitation, aggression (verbal and physical), 

purposeful walking, sexual disinhibition, abnormal vocalisations, sleep disturbances, and 

changes in eating habits and appetite  (68, 69). 

1.3.5 Behavioral and Psychological Symptoms of Dementia (BPSD) 

Aggression, agitation, restlessness, hallucinations, insomnia, anxiety and depressed mood are 

commonly symptoms of BPSD (68, 70). In the literature, BPSD is also referred to as 

neuropsychotropic symptoms (NPS), responsive behaviour, challenging behaviour, and 

reactive behaviours (71),(72),(73),(74). While  aggression and agitation can be easily 

recognized, care staff may not recognize others (75) (Table 1). Indeed, the inability to meet 

one’s needs such as social isolation, or sub-optimally-treated pain  is manifested as NPS (76, 

77). Among Australians diagnosed with dementia or significant cognitive impairment and 

living in RACFs, 92% exhibited at least one NPS (78). Similarly, all 931 residents with dementia 

evaluated in Norway experienced some type of clinically significant NPS over a 53-month 



15 
 

follow-up period, with  agitation and apathy being the most persistent, showing an increase 

in severity, similar to the severity of affective symptoms during the follow-up period (79). 

Psychotropic medications, including antipsychotics, antidepressants, and benzodiazepines 

are commonly prescribed despite these medications being highly associated with increased 

risk of falls, hospital admissions, mortality (80, 81), mental health illness, and dementia (81). 

Since pharmacological interventions are often used to treat dementia, their risks and benefits 

should be assessed because older patients are susceptible to the sedating effects of 

pharmacological interventions and may compound adverse effects, particularly on cognition 

(68). (Discussed further in 1.5.3 pharmacological interventions). 

The Neuropsychiatric Inventory (NPI) questionnaire is used to assess BPSD severity and carer 

distress for each behavioural  symptom  (82). Because BPSD such as hoarding, inappropriate 

and repetitive behaviors, wandering, and restlessness do not respond to pharmaceutical 

interventions, current guidelines recommend the cause of responsive behaviours be 

identified and addressed, and non-pharmacological interventions be the first option (83).  
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  Table 1 Behavioural and psychological symptom of dementia (BPSD) (75), (84),(85) 

BPSD behaviour Prevalence in 

PWD (%) 

Presentation 

• Hyperactivity symptoms 

Agitation and Aggression 22-52 (Verbal or physical): e.g., wandering, 
resistiveness, calling out 

• Affective symptoms  

Depression 20-57 e.g., withdrawal, hopelessness, 
tearfulness 

Anxiety 17-45 e.g., restlessness, avoidance 

• Psychosis 
symptoms 

  

Delusions or 
Hallucination 

10-35 e.g., preservation, misidentification, 
bizarre behaviour  

• Symptoms difficult 
to categorize 

  

Sleep disturbance 
 

12-42 e.g., reverse day-night patterns, 
nocturnal confusion 

Disinhibited behaviour 9-35 e.g., inappropriate behaviours 
(social/sexual) 

Apathy 29-76 e.g., lack of interest, energy, enthusiasm 

 

1.3.6 Different Stages and Types of Dementia 

The most common subtypes of dementia, categorised based on the cause, are AD, vascular 

dementia, Lewy body dementia (DLB), and frontotemporal dementia (68). Other syndromes 

include Parkinson Disease Dementia (PDD), progressive supranuclear palsy, multiple system 

atrophy, corticobasal degeneration (CBD). The less common clinical syndromes include 

normal pressure hydrocephalus (NPH), and  creutzfeldt-jakob disease (CJD) (86). 

The two most frequent aetiological forms of dementia are AD and vascular dementia; a mixed 

form is also prevalent (87). Accumulation of β-amyloid plaques and neurofibrillary tangles in 

the entorhinal cortex and hippocampus of the brain may result in AD, which is the most 
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common disease responsible for dementia, comprising nearly 80% of cases (68). Multiple 

vascular insults of the brain, during stroke for example, results in vascular dementia, which is 

the second most prevalent form of dementia (68) often affecting executive function, but not 

so much memory. Abnormal deposits of α-synuclein in neurons results in DLB, whose 

progression is more rapid than AD and is manifested as fluctuating cognition that affects 

alertness, attention, hallucinations, and spontaneous parkinsonism (68, 88). Postural 

instability and  balance problems are frequent extrapyramidal symptoms associated with DLB 

(68). Damage to the frontal and temporal lobes of the brain due to disorders such as Pick’s 

disease results in frontotemporal dementia, which tends to occur at a younger age (68) and 

largely spares visuospatial function and memory function, unlike in AD (61). Several clinical 

features are shared between DLB and PDD. In the latter, cognitive decline occurs at least one 

year after diagnosis of PD, which is distinct from AD by the motor neuronal disease symptoms 

of Parkinson’s disease (89) (Table 2). 

 

Table 2 clinical overlaps and dissimilarities between DLB and PDD(89),(90) 

Overlap Dissimilarities 

DLB and PDD overlapping clinical, 
neurochemical, and morphological features 
Progressive executive dysfunctions 
Visual-spatial abnormalities 
Memory disorders 
Rigidity, akinesia 
Sleep disturbances 
Hallucinations 
Delusions 
Depression 

In PDD, cognitive decline occurs at least 
one year after the onset of parkinsonian 
symptoms  
In DLB cognitive decline develops after an 
established in the context of  Parkinson’s 
disease 
In DLB, gait imbalance, slower walk, 
delusion and hallucination more recurrent 
 
 
 

DLB= Dementia with Lewy bodies , PPD= Parkinson’s disease dementia 
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1.3.7 Causes/risk factors 

Genetics, sociodemographic, and behavioural factors such as education, physical, cognitive, 

and social activities, diet, sleep, psychological factors such as personality traits and affective 

states, and medical conditions such as cardiovascular diseases (91) are risk factors for 

dementia. 

Age-associated cognitive decline has been associated with genes that have been previously 

linked to cognition, dementia, oxidative stress, and cardiovascular disease. However, these 

genetic variants account for only 1-2% of the variation in cognitive decline (60). Other 

limitations of genetic association studies are ethnic and racial differences, age, and sample 

size that are inconsistent between studies, thereby reducing the generalizability of the 

findings (60). Reducing the prevalence by 10% of modifiable risk factors such as diabetes, high 

blood pressure and obesity in midlife, depression, physical inactivity, smoking and low 

education may prevent AD-associated dementia (92) (Figure 2).  
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                                                     Figure 2 Risk Factors of Dementia (92) 

1.3.8 Diagnosis of dementia 

Diagnosis of dementia based on:  

(1) detailed medical history with the key elements including history of present illness, 

social history such as current living situation, and medications review. 

(2) Neuropsychiatric and cognitive examination with an emphasis on the assessment of 

mental and cognitive status as well as depression and anxiety.  

(3) laboratory testing for metabolic and physiologic abnormalities including blood count, 

thyroid function testing, and vitamin B12. 
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(4) structural neuroimaging tools including magnetic resonance imaging (MRI) or 

computed tomography (CT). which are diagnostic tools commonly employed for 

dementia (68), (58) and assist in diagnosis of dementia (Table 3).  

Table 3 Diagnosis of dementia (58) 

 
Patient History 

Medication’s review : psychotropics and  anticholinergic agents 
Medical review: depression,  delirium, thyroid disease, 
infection, atrial fibrillation 
Social history: alcohol or drugs use/abuse 

 
Physical examination 

Physical examination sometimes appeared normal in many 
people with cognitive impairment 
Depends on general appearance e.g., poor hygiene, self-neglect 
Neurologic examination identifies neurologic disease, focal 
deficits, Parkinsonian signs, gait disturbance 

 
Cognitive tests 

Cognitive assessment tools such as  Mini-Mental State Exam 
(MMSE), Montreal Cognitive Assessment (MoCA) 
Selecting suitable tests depends on (education level, time, 
language barrier) 

 
Neuropsychiatric 
symptoms 

Depression 
Agitation 
Irritability 
Anxiety 

 
Imaging and additional  
testing 

Laboratory tests for metabolic disorders (blood count, thyroid 
function testing, vitamin B12) 
CT 
MRI 

Amyloid PET imaging 
MRI= Magnetic Resonance Imaging, CT = computed tomography, Amyloid PET imaging= Amyloid 
positron emission tomography (PET) imaging 
 
 

1.4 Community and residential care of older people 

When older people become frail, or diagnosed with chronic diseases, they may require 

expanded healthcare services for assistance with normal daily activities, which may be 

provided either in the community or in RACFs (93). 
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1.4.1  Increasing disability with age and chronic health problems 

The proportion of the Australian population 65 years old increased from 12.4% to 16.3% 

between 2000 and 2020 and is projected to increase rapidly over the next decade (94). The 

number and proportion of Australians 65 years old is expected to continue to grow. By 2057, 

this number is projected to be 8.8 million (22% of the population), which will increase to 12.8 

million (25%) by 2097 (95). Correspondingly, the prevalence of dementia is one in three 

among community-living individuals aged ≥ 85 years, and this ratio is higher for those who 

are institutionalized; approximately 50% to 90% of residents in RACFs live with dementia (96). 

According to the Survey of Disability, Ageing and Carers (SDAC) by the Australian Bureau of 

Statistics, 70% of the elderly have a disability and 41% have a severe form  (97). The high 

prevalence of disabling chronic illness such as dementia, stroke, and heart failure and the co-

occurrence of these diseases in the same individual are main characteristics of older adults 

(98). 

1.4.2  Approach to care needs in the community  

In 1980, the Australian government’s aged care policy encouraged the older population to 

stay in their homes (private dwellings) rather than RACFs (99), which was in line with the 

desire of the elderly who usually prefer to remain in their own homes (100). To save costs, 

policies that aimed to shift care from formal care to home care were implemented in several 

countries but the cost-effectiveness and happiness derived in home care versus institutional 

care remains unclear (100). Indeed, Kok et al. (100) found that residential care is more 

expensive compared to home care. 
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The high prevalence of informal caregiving is evident in Australia, where about 2.7 million 

people enjoy informal care (99). Older people living at home required more assistance from 

informal (73%) than formal (60%) providers, though this varied depending on the type of 

activity (101). The advantages of informal care were clearly identified by Barnay et al. (102) 

who showed that informal care reduced the risk of depression of dependent elderly 

individuals in France needing help with daily activities while their general mental health 

(measured by the Mental-health Inventory, MHI-5) improved with formal care. The most 

demanding caregiving is that provided for PWD (103). However, initiatives to help these 

individuals such as consumer-directed care (CDC) offers independence and more choice in 

health delivery and community services in Australia (104). Using a discrete choice experiment 

(DCE) to evaluate consumer-directed care and home-based support service for people 

≥65 years of age found that it should include choice of support worker, flexibility in care 

activities provided, choice of provider, managing the budget, saving unspent funds, and 

contact with the service coordinator (104). However, caregivers had problems managing 

emotions, handling care, and their own lives (105), which indicates that healthcare 

professionals need to recognise and understand the informal caregiver’s role (105). 

1.4.3  Need for residential care  

In the literature, RACFs are also referred to as nursing home, aged care homes, care homes, 

and long term care facilities (106). Residents in RACFs are older individuals who cannot reside 

at home and require continuous assistance with daily tasks such as support (cleaning, laundry 

and meals) or health and personal care including clinical supplies associated with bodily 

functions, personal support, and therapy services (106) (107).  
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The proportion of residents living in permanent aged care facilities has increased worldwide. 

For example, in 2019-2020, there were more than 335,889 people living in permanent 

residential aged care in Australia, of which 53% were PWD (108) and 58% living in RACFs were 

≥85 years old (Figure 3) (6). In England, over the 25-year period, an expected 166% increase 

in the number of residents living in care homes will lead to a faster rise in social care costs 

(92%) compared to health care (40%) and unpaid care costs (52%) by 2040 (109).  

 

Figure 3 People using permanent residential aged care by age group 2020 (6) 

 

RACFs caters to people with different degrees of physical and mental impairment including 

disability or chronic conditions in a variety of settings and locations (97). According to the 

SDAC by the Australian Bureau of Statistics, nearly 40% of older people living in households 

need assistance with at least one activity such as meal preparation or household chores (Table 

4) (110).  
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         Table 4 Persons aged ≥ 65 years who needed assistance by sex in 2018 (110) 

Activities type Males (%) Females (%) 

Communication 3.5 4.7 

Meal preparation 4.4 5.3 

Reading or writing tasks 7.1 9.4 

Cognitive or emotional tasks 8 10.1 

Self-care 9.7 12.6 

Transport 12 17.6 

Mobility 12.2 17.8 

Household chores 10.3 21.1 

Property maintenance 15.6 23.9 

Health care 19.3 25.3 

 

The decision to live in an RACF is a major life decision made by an older adult, or their family 

(96) because it requires considerable adaptation to a completely different lifestyle and 

environment (111). The approaches for providing guidance, assistance and advice for older 

adults or their relatives to make decisions about their health, finances, and lifestyle are 

variable, unsophisticated, and inconsistent (96). The majority of older people have chronic 

illnesses and most of them are diagnosed with dementia and require regular supervision and 

management (112). Similarly, most residents in residential aged care facilities have high care 

need ratings in at least one care domain such as (65% of people for cognition and behaviour, 

63% of people for activities of daily living, and 54% of people for complex health care) (113). 

The Aged Care Funding Instrument (ACFI) reviews three funding domains : (1)activities of daily 

living (ADL); (2) behaviour (BEH); (3) and complex health care (CHC) to make an appropriate 

assessment of patient needs (113). A cross-sectional study reported that QoL and mental 

health of socially isolated community dwelling older adults could be improved after moving 

to aged care and this finding need to be considered by social and health care providers (114). 
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RACFs can provide a better life for frail elderly but cognitively intact than when living in their 

own homes (115).  

The ideal goal is to ensure that older people can thrive, not just survive, in RACFs (115). 

However, a study conducted in Australia explored the perceptions of residents about their 

lives in RACFs and how the care provided might be improved and found that they were not 

involved in decision making processes and found it difficult to preserve their 

autonomy and independence and establish meaningful relationships. The residents reported 

having traded their dignity and individuality for their protection and assistance, but they 

accepted it with endurance and remained positive (116). In this regard, the observation that 

residential care admission may lead to inappropriate prescription of psychotropic medication 

without a Diagnostic and Statistical Manual of Mental Disorders (DSM IV) diagnosis (114) 

serves as a reminder that considerable effort is required to help PWD thrive. 

1.4.4  Approaches to health care in residential care    

Highest rates of disability in the Australian population are manifested in the sickest, frailest, 

and older residents of aged care facilities. The prevalence of chronic conditions is high in such 

care facilities where residents with sensory loss form 80% of the population, 60% dementia, 

40–80% chronic pain, 50% urinary incontinence, 45% sleep disorder, and 30–40% depression. 

Further, 30% have one or more falls and 7% fracture a hip each year (117). 

The most persistent issue in the care of older people in RACFs and one reason of their hospital 

readmission is the challenge of providing the residents with regular and expert health care. 

Usually, general practitioners (GPs) are unwilling to follow-up with their patients when they 

join a RACF and this leads to residents with complicated medical care being cared for by a 

completely new physician (96). Mental health issues faced by residents are a daunting task 
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for GPs who generally have limited training in this area (118) and as a result, diagnosing these 

conditions is difficult and GPs are inadequately prepared to manage those in RACFs with 

complex care issues (119), (120), who may benefit from specialist practitioner referrals. 

For example, compared to usual care, consultation with a specialist mental health 

professional improved clinical depression in participants in a cluster-RCT (121). However, 

Accessing specialists was difficult for patients (43.6%) as revealed in the 2017 Australian 

Medical Association Aged Care Survey, which also found that improved access to specialist 

care was sought by 49.3% of the survey respondents (122). The proportion of residents 

meeting with a GP within 6 months after entering the RACF and the GP attendances were 

higher compared to that during the 6 months prior to entry. In contrast, the proportion who 

met with a specialist after entry and the number of specialist attendance decreased by around 

half (123). Limitations in residents’ dental and ophthalmologic care, and medical care for 

residents with alimentation via feeding tube or continence problems and clinically 

inappropriate prescription, non-targeted and prolonged use of psychotropic drugs for older 

people have been reported (124).  

During the COVID-19 pandemic, Australian RACFs have faced significant challenges including 

significant number of deaths as two-thirds of deaths related to COVID-19 occurred in people 

living in RACFs (6). While protocols, guidelines and training programs for management of 

COVID-19 in RACFs have been implemented (125), the consequence is that there have been 

halts or delays in implementation of non-COVID-19-related approaches in RACFs.  
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1.4.4.1 Medication management in RACFs 
 

Residential Medication Management Review (RMMR) and Quality Use of Medicines (QUM) 

are the two main medication management programs provided by pharmacists in RACFs in 

Australia. 

1.4.4.2 Residential medication management reviews 
 

Permanent residents living in an Australian government-funded aged care facility avail 

RMMR, which is provided by accredited pharmacists in collaboration with the resident’s GP, 

who requests RMMR, and in coordination with the resident’s healthcare team. The goal of 

RMMR is the identification, resolution, and prevention of medication-related problems 

through a comprehensive assessment (126). The identification and resolution of medication-

related issues in Australian RACFs were systematically reviewed but lacked clinical outcomes 

associated with RMMR (127).  

1.4.4.3 Quality use of medicines 
 

Medication advisory committees, education, and continuous improvement processes are 

quality use of medicines services (QUMs) that help meet the healthcare needs of residents in 

RACFs. QUM can be successful only through committed teamwork of the healthcare team 

including GPs, nurses, community pharmacists, facility staff, carers and management. In 

particular, by promoting appropriate treatments, effectively communicating with residents, 

prescribers, and medicine administration staff; and facilitating communication and 

collaboration amongst the team, pharmacists have an important role in QUM (126). 
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1.4.5  Training for healthcare professionals in residential aged care facility 

Standard 7 of the Aged Care Quality Standards requires “an organisation to have and use a 

skilled and qualified workforce, sufficient to deliver and manage safe, respectful, and quality 

care and services, which meet the quality standards” ((128),p.149). However, between 2003 

and 2016, the proportion of direct care employees in the total residential aged care workforce 

decreased from 74% to  65% (129) and the proportion of with full-time equivalent registered 

nurses (RNs) decreased from 21% in 2003 to 14.6% in 2016, enrolled nurses (ENs) from 14.4% 

to 9.3% and allied health from 7.6% to 4% during the same period. These positions have been 

replaced by  personal care assistant (PCAs) whose proportion increased from 56.5% 

(n=42,293) to 71.5% (n=69,983) (130), which is reflected in the finding that more than 40% of 

RNs spent less than a 33% of their time directly caring for patients and instead took on 

managerial roles, while PCAs were responsible for direct care (131). On the downside, this 

can have a qualitative effect on PWD in RACFs who are cared for by PCAs who have insufficient 

training to deal with responsive behaviors of dementia in PWD where the prevalence of BPSD 

is high (132) (72).  

Application of the Dementia Knowledge Assessment Tool on 279 health care workers at an 

aged care facility and 164 family members of residents to assess their knowledge of dementia 

found that among all levels of staff, 50% lacked an understanding of dementia (133). This 

finding was replicated in South Australia and New South Wales (NSW) where a qualitative 

study of PWD and their family members in RACFs showed poor training in dementia and 

insufficient time that hampered personalised care (134). Families assumed that training to 

become a caregiver was fairly quick and that it did not include adequate information on the 

effect of dementia (134). However, the realization that dementia training is most needed over 
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the next 12 months (129) is reflected in the 2016 Aged Care Workforce survey, which was 

identified by RNs (51.3%) and ENs (54.9%), who have insufficient education and training in 

care for those with deteriorating mental faculties, associated with age and dementia, as 

reported by others in the case of nurses in RACFs (133), (135). Because greater than 50% of 

residents in Australian RACFs are diagnosed with dementia (108), the lack of training is a 

matter of grave concern.  

Time restrictions prevent many GPs from performing comprehensive assessment of the 

residents and instead rely on RACF staff reports (136). Not surprisingly, antipsychotics are 

prescribed as a ‘quick-fix’ or ‘workaround’ when there is poor training and/or insufficient time 

to implement non-pharmacological interventions for BPSD (134) (136), (137). The initiative to 

prescribe psychotropic medication, while under the purview of the nursing staff in RACFs 

(135), they may also be pressing the prescriber to do so (138), which indicates that there is 

less appetite for non-pharmacological management strategies. Indeed, staff distress 

enhances prescription rates of psychotropic medications (139). 

The importance of education in dementia has been brought to the forefront in the care of 

PWD, particularly because of the variety in the dementia care workforce that results in varied 

levels of expertise among those needing occupational education (140). Efforts to tackle the 

perceived deficit in health research education included emphasis on the educational program 

strategy, content, skills and knowledge of the educator, and the learning process (140). The 

limitations when implementing these changes have been identified as organisational barriers 

such as poor communication between on-site RACF staff and GPs (136), lack of resources such 

as finances, time, and staff availability (141). Staff turnover was the biggest barrier for training 

RACF staff. This can be judged from the fact that despite working in their current job for ≤1 
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year, about 17% of RNs, 20% of  ENs, and 15.7% PCAs sought different work (129) and quitting 

their jobs within 12 months (142). Particularly affected by high staff turnover rates are 

residents who do not benefit from sustained educational interventions by the staff with 

knowledge and skills acquired following training (143), (144). 

Time constraint is a significant barrier that reduces care available for residents (129) and is 

attributed to high workloads resulting from lack of staff and a great amount of administrative 

duties, which are a result of funding constraints within RACFs, including the inability to cover 

frequent staff absences and retired staff not being replaced (129). These constraints have 

increased resident versus care staff ratios, perceived increase in work burdens, and inferior 

care quality provided to the residents (129), (145), especially at night when the needs of 

residents with BPSD peak (142). The poor care afforded to residents is often a  result of staff 

perceiving helplessness when providing person-centred care, which results in inappropriate 

prescription of psychotropics to manage BPSD due to the restrictive timeframes imposed by 

the RACF, as found in a study of 40 staff from eight RACFs in Sydney, Australia (136). This 

emphasises the need for regular reinforcement of educational intervention programs to 

achieve the desired effect amongst existing RACF staff and improving or maintaining 

residents’ QoL in a sustainable manner. 

1.4.6 Approaches to measurement of quality of life (QoL) in older people 

The WHO 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”((146), p.11). The concept of QoL incorporates physical health, 

psychological state, independence, social relationships, personal beliefs and their relationship 
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with the environment (147, 148).  QoL domains include physical health, psychological and 

social aspects (149) (Figure 4). 

 An optimal QoL measurement should be valid, reliable, generic, feasible, multidimensional, 

and subjective (150). Health related quality of life (HRQoL) is defined as a multidimensional 

system containing three fields (psychological, physical, and social), which are affected by the 

individual’s disease and medication. HRQoL, measured using questionnaires or interviews, 

assesses chronic diseases such as diabetes, renal disease, HIV, heart diseases, stroke, bowel 

diseases, central nervous system, and cancer (151). Commonly, the 36-item Short Form 

Health Survey questionnaire (SF-36) is used to evaluate HRQoL (152).  The  eight SF-36 scales 

are mental health, role emotional, social functioning, vitality, general health, bodily pain, role 

physical, and physical functioning (152). Though HRQoL has been used in several highly 

prestigious publications, its validity has been questioned (152) because in the general 

population, measuring HRQoL in older adults is commonly associated with missing and 

unreliable data and therefore it is imperative to develop methods for handling omitted data 

in order to possibly correct the related and serious selection and non-differential biases (153) 

when dealing with data related to the elderly.  Instruments that measure QoL in older adults 

include the Elderly Quality of Life Index (EQOLI) that encompasses 8 domains and 43 items 

(154) and the QoL Scale for Elderly (QOLS-E). In Brazil, EQOLI was developed to assess the 

effect of intervention, treatment, and behaviour on QoL and to monitor longitudinal change 

in QoL (161). In Japan, QOLS-E was developed and showed acceptable factor structure, 

despite its poor reliability (154). Other tools include QoL measurement for specific diseases 

such as Diabetes Quality of Life Clinical Trials Questionnaire Revised (DQLCTQ-R), Arthritis 

Impact Measurement Scales (AIMS),   (KDQOL) survey, and  (MLHFQ) (155). The tools chosen 
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depend on the needs and interest and how its validity (content, face, construct, and 

predictive) can align with the purpose (155).  

  

Figure 4 Quality of life (QoL) Domains (149) 

1.4.7 Quality of life (QoL) of people with dementia (PWD) 

Dementia care and evaluation of interventions to enhance patient’s QoL requires appropriate 

assessment tools to measure QoL (72). Despite variations in methods of administration, types 

of respondent scale content, and target population tested, nine different dementia QoL scales 

were similar in the consideration of subjective and objective factors (Lawton model) (156).  In 

contrast to a focus on deficits and pathology, a proper assessment should include attention 

to positive states and personhood in dementia,  which in turn improves QoL (156). Tools such 

as Schedule for the Evaluation of Individual Quality of Life (SEIQoL), World Health 

Organization Quality of Life Assessment (WHOQOL), and Quality of Life in Alzheimer’s Disease 

(QoL-AD) survey have been developed for evaluating HRQL in AD patients or those with 

related dementias (157). Because the dementia quality of life (DQoL) questionnaire is long 

and poorly adopted in geriatric care practice, the QoL-AD is more efficient to use as it consists 

of only 13 questions and can be completed in a short time, and is a valid and reliable measure 

to measure QoL in PWD (158), (159). The 13 items of QoL-AD include physical health, energy 
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level, mood level, living situation, memory, family, marriage, friends, self as a whole, ability 

to do chores, ability to do things for fun, money, and life as a whole (159).  The respondent 

can chose 1 of 4 options and scored it from poor (1 point), fair (2 points), good (3 points), to 

excellent (4 points) giving a possible total score range from 13 to 52 with higher scores 

representing better QoL for PWD  (150) (Figure 5). Results from previous studies show that 

QoL-AD has good to excellent reliability across different settings and residents and patients 

rate their own QoL higher than their carers (150). 

 

 

 

 

Figure 5 Quality of Life in Alzheimer’s disease scale (QoL-AD) (150) 

 

1.5 Management strategies for BPSD in residential care 
 

Guidelines recommend  the use of nonpharmacological options prior to initiating 

pharmaceutical agents (160). However, in clinical practise, antipsychotic medications are 
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generally used as first-line treatments for managing behavioural challenges, despite their 

limited benefit and associated risks (161). Psychotropic medications are often used to reduce 

the frequency and severity of BPSD and to manage cognitive symptoms, despite the high risks 

for serious adverse events including dizziness, over sedation, extrapyramidal effects, and 

Parkinsonism. Antipsychotic medications such as risperidone and haloperidol may increase 

falls risks and consequently increases hospital admission and mortality (162). Therefore, 

pharmacological options should only be considered when first line treatments are ineffective 

at reducing BPSD, or when there is a safety risk to resident and/or caregiver (163). In this 

regard, non-pharmacological interventions should be considered prior to commencement of 

drug therapy (164).  

1.5.1 Non-pharmacological treatment interventions 

As an alternative to psychotropic medications, the effectiveness of non-pharmacological 

treatment interventions (NPTIs) has been evaluated (161), which could potentially minimise 

costs, mitigate serious side effects such as stroke and falls (161, 165). NPTIs include staff 

education, psychosocial, environmental, social, behavioural, and physical interventions 

(Table 5) that have been employed successfully to reduce BPSD, depression, and anxiety in 

PWD and improved their QoL (161, 165) (166).    

The effectiveness of NPTIs such as cognitive stimulation, cognitive training and rehabilitation, 

light therapy, exercise programs, music-based therapeutic interventions, person-centred 

care, massage and touch, psychological treatments, reminiscence therapy and occupational 

therapy in improving depression, anxiety,  QoL,  and reducing behavioural symptoms in PWD 

has been investigated (166).  However, there exists a considerable inconsistency in the 

effectiveness of NPTIs for BPSD in PWD (167). A meta-analysis of 10 randomised controlled 
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trials (RCTs) that enrolled PWD ranging from moderate to severe dementia revealed that only 

music therapy significantly reduced BPSD as a whole and massage therapy reduced 

depression with minimal benefits derived from the other measures (168).  

NPTIs such as music therapy,  activities, sensory interventions such as massage, and person-

centered communication skills training for caregivers were effective against agitation in 

dementia based on a systematic review of 33 RCTs with at least 45 participants (169). 

However, these benefits either did not last for a long-term or follow-up was lacking. Whereas 

NPTIs such as music therapy and behavioural management techniques may possibly be more 

effective compared to antipsychotics in reducing aggression and agitation in PWD (167), 

(168), (170)  (167), aromatherapy showed mixed results in several small randomized trials in 

PWD and agitation (171). Compared to routine medical care, NPTIs including exercise training 

(goal minimum of 30 minutes per day) and training for caregivers in managing behavioral 

problems effectively improved physical functioning and reduced depression in 153 

community-dwelling patients with Alzheimer disease (AD) (172). Another study reported 

efficacy of  music and pet therapies (168). Nevertheless, the presence of any precipitating 

factors (environmental and medical) that may trigger agitation in PWD must be assessed as 

the first step in the intervention (173). 
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Table 5  Non-pharmacological interventions for management of Behavioural and psychological 
symptoms of dementia (BPSD) (174, 175) 

Psychosocial 
interventions 

Environmental 
interventions 

Staff 
education/training 

Behavioural 
interventions 

Social 
interventions 

Physical 
intervention 

falls prevention 
strategies 
 
individual/small 
group activities 

occupational or 
physical therapy 

rehabilitation 

 

providing quite 
areas 

light therapy 

accessing to safe 
outdoor areas 

safe wandering 
areas 

 

communication 
approaches  

increased 
supervision 

increased support 

personal-cantered 
care 

 

sensory aids 

massage 

music 

aromatherapy 

control of 
stimulus 

behavioural 
reinforcement 

participation in 
activities 

social interaction 

visitors’ 
encouragement 

reminiscence 
therapy 

 walks 

physical 
activities 

exercise 

 

1.5.2 Current models to manage BPSD  

The ‘unmet-needs’ model focuses on resolving the unmet needs through treatment to 

mitigate BPSD, which is an expression of distress that is signalled by the individual due to 

frustration or unmet need such as pain or hunger (161). The treatments proposed to meet 

these needs are formulations such as functional analytic approaches that can be time 

consuming and require training. Various considerations have to be put forward such as the 

avoidance of pathologizing challenging behaviors, treating BPSD that arise from physical 

causes, and avoiding extensive functional analysis of predictable BPSDs (176). 

The ‘stepped-care’ model (Figure 6) comprises four steps i) recognition and screening ii) low-

intensity interventions iii) high-intensity (protocol-led interventions), and formulation-led 

approaches (161), (176). 

In the first step, it is possible that behaviors that are not risky can be tolerated and therefore 

with proper screening and communication, caregivers are able to manage BPSD. 
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In the second step, communication and interaction with the patients can help identify 

behavioural patterns, emotions and the basic needs of PWD, 

In the third step, trained professionals help in de-escalation of BPSDs and help individual 

needs through tailored interventions. 

In the fourth step, clinicians seek additional data on the patient and their circumstances in 

order to make a comprehensive assessment, integrate information, conceptualize 

development of a formulation-led care plan and implement it (161), (176). 

 

 

                           Figure 6 The stepped care model of assessment and intervention (161) 
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1.5.3 Pharmacological interventions  

Pharmacological interventions in management of BPSD have limited effects and are 

associated with serious adverse events (177). 

A review of 15 systematic reviews including 18 different pharmacological and non-

pharmacological interventions found that atypical antipsychotics had modest effect on 

reducing BPSD in PWD  (SMD −0.13, 95%CI −0.21 to −0.06)  (164).  

Another systematic review and meta-analysis of 14 placebo-controlled trials had also 

reported on  the efficacy of atypical antipsychotic medications for off-label uses in PWD (178). 

The authors summarised the results that olanzapine, risperidone and aripiprazole had modest 

effect on BPSD symptoms including psychosis, agitation, and overall psychiatric symptoms 

compared to placebo. The estimated effect size was small but statistically significant for 

aripiprazole, olanzapine, and risperidone ranging from (0.12-0.20), but was not statistically 

different from placebo (0.11) for quetiapine. The Neuropsychiatric Inventory (NPI) total score 

mean change of treatment group was a 35% improvement compared with baseline and the 

difference between treatment and placebo in NPI total score was 3.41 points (178). For 

psychosis management, risperidone (5 trials) was associated with modest, small but 

statistically significant effect 0.20 (95% CI, 0.05 to 0.36); aripiprazole (3 trials), 0.20 (95% CI, 

−0.02 to 0.42); olanzapine (5 trials), 0.05 (95% CI, −0.07 to 0.17) and quetiapine (3 trials) −0.03 

(95% CI, −0.24 to 0.18) there effect was not statistically significant in psychosis compared to 

placebo.  For agitation outcome, aripiprazole, olanzapine, and risperidone were all associated 

with statistically significant improvement ranging from (0.19 to 0.31) but quetiapine was not 

statistically significant 0.05 (95% CI, −0.14 to 0.25) (178). 

Therefore, these medications should be:(84), (85). 
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• prescribed cautiously for target symptoms 

• initiated only when NPTIs fail to manage challenging behaviour 

• initiated at the lowest doses for short period of time 

• regularly reviewed and doses monitored, and side effects evaluated 

• withdrawn slowly after three months and halted after gradual reduction when BPSD 

improve  

Pharmacological interventions for patients with BPSD and their side effects are 

presented in (Table 6). 
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Table 6 Pharmacological Interventions for managing BPSD (75, 84, 174, 175, 179, 180), (181)  

Medication Uses Side effects 

Atypical Antipsychotics  
       Risperidone             

Quetiapine 

Olanzapine 

Haloperidol 

Aripiprazole 

Paliperidone 

Clozapine 

Amisulpride 

Lurasidone 

Asenapine 

Brexpiprazole 

Ziprasidone 

Zuclopenthixol 

Typical Antipsychotics 
      Chlorpromazine 

Haloperidol 

Trifluoperazine 

Droperidol 

Periciazine 

Flupentixol 

 

 

 

 

Aggression, 

delusion, and 

hallucination 

Extrapyramidal symptoms, 

metabolic syndrome, 

sedation, dizziness, weight 

gain 

(Quetiapine: prolonged 

QTc) 

Increased risk of falls, 

cerebrovascular events, 

Diabetes mellitus, 

hyperlipidaemia, hospital 

admission, and mortality 

Cholinesterase inhibitors 

Donepezil 

Rivastigmine 

Galantamine 

Apathy, 

delusion, 

hallucination 

Bradycardia, 

gastrointestinal symptoms 

Increased risk of falls 

Antidepressants 
(SSRIs) 
 
Citalopram 
Escitalopram 

Sertraline 

Paroxetine 

Fluoxetine 

Antidepressants 
(SNRIs) 
 
Venlafaxine 
Desvenlafaxine 

Duloxetine 

Atypical Antidepressants 
 
Mirtazapine 
Trazodone  

 

 

Depression, 

anxiety, and 

agitation 

Anticholinergic effects: dry 

mouth, confusion, 

sedation, and constipation 

 

Anxiety, headache, 

Hyponatremia  

increased risk of falls 

gastrointestinal bleeds 

(Citalopram & Escitalopram 

prolonged QTc) 

 

NMDA receptor antagonists. 

Memantine 

Aggression, 

and agitation 

Sedation, confusion 

 

1.5.3.1 Acetylcholinesterase inhibitors (AChEIs) 
 

For the treatment of AD-dementia, regardless of the stage of disease, three 

acetylcholinesterase (AChE) inhibitors (AChEIs) or anticholinesterases are recommended.  
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These drugs, donepezil, galantamine and rivastigmine (182), “block the normal breakdown of 

acetylcholine into acetate and choline and raise both the levels and duration of actions of 

acetylcholine found in the central and peripheral nervous systems” (183), leading to modest 

improvements in behaviour, function and cognition (182) and also delusions, hallucination 

and apathy (184). 

Anticholinesterase treatment resulted in small but statistically significant improvement in 

BPSD in PWD compared to a placebo in a systematic review and meta-analysis of 15 RCTs 

(185). 

Compared to AD patients, those with dementia with Lewy bodies (DLB) may respond 

favourably to cholinesterase inhibitors (186). Several adverse effects have been attributed to 

AChEIs including diarrhea, nausea, vomiting, anorexia and weight loss, bradycardia and 

hypotension, syncope, and sleep disturbances (187) with dose-dependent toxicity  that often 

resolves with time or dose reduction.  

1.5.3.2 Memantine 
 

Memantine is a low-affinity, non-competitive NMDA receptor agonist that functions as an 

open-channel blocker disrupting glutamatergic transmission (188). The Food and Drug 

Administration (FDA) approved memantine for moderate and severe AD either in the form of 

monotherapy or combination with an AChEI (188). Independent of its combination with 

AChEI, memantine therapy resulted in modest clinical improvement for moderate to severe, 

but not mild, AD patients (189). Interestingly, post hoc analyses of the clinical trial data 

showed a reduction in agitation/aggression, irritability, and other behavioural disturbances 

following memantine treatment (190),(191). However, systematic reviews could not 

demonstrate a clinically significant effect of memantine for BPSD (185), (192). 
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1.5.3.3 Antidepressants 
 

Anti-depression therapy improves cognition and is effective against agitation and aggression 

(184). Depression symptoms and anxiety are common in PWD but tricyclic antidepressants 

are contraindicated for PWD due to their anticholinergic effect that may adversely impact 

cognition (193).  

1.5.3.3.1 Selective Serotonin Reuptake Inhibitors 
 

Selective Serotonin Reuptake Inhibitors (SSRIs) limit the reuptake of the neurotransmitter 

serotonin into the presynaptic neurons thereby increasing its extracellular levels in the 

synaptic cleft, facilitating its binding to its postsynaptic receptor (194).  SSRIs such as 

citalopram, escitalopram, sertraline, paroxetine, and fluoxetine (84) are widely used, of which 

citalopram is effective for treating agitation in PWD (184), specifically at 10–30 mg/day for 

3 weeks for AD-related agitation compared to the placebo  (195). 

Citalopram may improve other behavioural symptoms and may be as efficacious as 

antipsychotics for agitation (196). However, mild cognitive deterioration and cardiac adverse 

effect (QT prolongation) associated with citalopram limits its long-term use. due to these 

adverse effects of citalopram, in August 2011 the FDA released a safety warning 

recommending reducing citalopram to a maximum daily dose of 20 mg/day for people aged 

>60 years due to potential QT prolongation. Therefore, it is recommended to use citalopram 

at lower doses or to evaluate the use of other less cardiotoxic antidepressants  (195).  

The evidence for efficacy of SSRIs for the treatment of BPSD in PWD is variable. Two SSRIs, 

sertraline and citalopram, were more effective in improving agitation symptoms compared to 

placebo, as found in a Cochrane systematic review by Seitz et al. (197). There was no 
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difference in efficacy between antidepressants and antipsychotics (197). Antidepressants 

have been reported to be well-tolerated in RCTs but systematic reviews have found limited 

evidence of their efficacy in treatment of BPSD in PWD (192), (198).   

Reduction in BPSD such as agitation and caregiver distress with citalopram was only observed 

in a few trials (195), (199),  (200). Though rates of patient withdrawals from clinical trials were 

similar between SSRIs and placebo treatment groups, high-dose citalopram-treated patients 

reported QT prolongation and worse cognitive scores (200). 

1.5.3.4 Dopamine receptor blocking agents-antipsychotics 
 

1.5.3.4.1 Typical (first generation) antipsychotics 
 

First-generation antipsychotics have been used since the 1950s to treat acute psychosis from 

any cause, manage chronic psychotic disorders such as acute agitation, schizophrenia, mania, 

bipolar, and other psychiatric conditions (201). The mechanism of action of typical 

antipsychotics is blocking D2 (postsynaptic dopamine) receptors (202).   

Typical antipsychotics agents are haloperidol chlorpromazine, flupentixol, periciazine, 

trifluoperazine and droperidol (203),  (204). However, haloperidol,  chlorpromazine, 

and  trifluoperazine were ineffective in PWD as revealed in two meta-analyses of 12 trials, a 

systemic review and two additional studies (192). Further, the neurological adverse side 

effects of haloperidol, including depression, prevents its use as the first line antipsychotic 

medication in  the absence of delirium (205, 206). 

1.5.3.4.2 Atypical (second generation) antipsychotics 
 

The benefits of safety, reduction in symptoms severity, hospitalisation, socialization and 

better rehabilitation into the society,  achieved with atypical antipsychotics (AAPs) and its 

https://www.uptodate.com/contents/haloperidol-drug-information?search=Management+of+neuropsychiatric+symptoms+of+dementia&topicRef=5082&source=see_link
https://www.uptodate.com/contents/chlorpromazine-drug-information?search=Management+of+neuropsychiatric+symptoms+of+dementia&topicRef=5082&source=see_link
https://www.uptodate.com/contents/trifluoperazine-drug-information?search=Management+of+neuropsychiatric+symptoms+of+dementia&topicRef=5082&source=see_link
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prototypic drug clozapine have been revolutionary (207). AAPs block D2 dopamine receptor 

and possess serotonin receptor antagonist action (207). 

The Pharmaceutical Benefits Scheme in Australia lists the atypical antipsychotics, olanzapine, 

risperidone, quetiapine, paliperidone, clozapine, amisulpride, aripiprazole, lurasidone, 

asenapine , brexpiprazole , ziprasidone, and zuclopenthixol (203), (204), of which only 

risperidone is approved for use for BPSD in AD-dementia (203). 

If risperidone is not appropriate or not tolerated, olanzapine, quetiapine, and aripiprazole are 

used off-label for managing BPSD in dementia (208). Despite uncertain clinical benefits and 

overall safety concerns, atypical antipsychotics are commonly prescribed for the treatment 

of psychosis, aggression, and agitation in PWD (209), particularly severe and debilitating 

psychosis, or when safety risks are noted (165). Atypical antipsychotics such as olanzapine 

should be reserved for patients with NPS due to increased rates of death associated with 

olanzapine in older PWD. 

Olanzapine is associated with low extrapyramidal symptoms at doses of 5 mg per day or less, 

but metabolic adverse effects (eg, diabetes, hypercholesterolemia and weight gain) can be 

more severe compared to other agents and is modestly effective for treating NPS of AD-

dementia and vascular dementia (204). 

The higher efficacy and safety of aripiprazole compared to other atypical antipsychotics (210) 

and lack of clinical improvement in behavioural symptoms associated with quetiapine, which  

increased the risk of somnolence compared to placebo in PWD  (211) point to the varied 

effects of atypical antipsychotics. 
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Thus far, only risperidone has been approved for clinical use in dementia (184) and licensed 

for use in Australia (212). Risperidone has been approved for use in severe agitation in the 

European Union (173). Their serious adverse effects as well as the availability of safer 

alternative medications has prevented the use of antipsychotics in  patients with DLB, or 

Parkinson’s disease with dementia (164), (213). 

The prevalence of antipsychotic use is high among residents in long-term care facilities, which 

can be attributed to the high prevalence of BPSD; 27.5% of PWD are commonly treated with 

antipsychotics (214). Due to their serious side effects and minimal therapeutic efficacy, 

considerable caution must be exercised when treating dementia patients with antipsychotics 

that must be used only to treat psychosis, severe aggression, and agitation in patients who 

do not respond to NPTIs, as revealed in 16 meta-analyses (206). Because significant adverse 

effects can occur even with short courses of antipsychotics, their prescription should be based 

on a sound risk-benefit analysis (208).  

1.5.4 Additional agents with limited evidence 

Trazodone, valproate (divalproex or valproic acid) , and carbamazepine have limited evidence, 

for treating BPSD as seen in a double-blind study where trazodone 50 to 250 mg/d was equally 

effective as haloperidol 1 to 5 mg/d for treating agitation and verbal aggression (84). Increase 

in sleep time and reduction in sleep disturbances among AD patients were noted with 

trazodone 50 mg (215). Compared to a placebo, carbamazepine significantly improved 

agitation, aggression, and hostility in 2 RCTs (84). However, 5 RCTs and a Cochrane 

review/meta-analysis found no efficacy with valproate for most BPSD symptoms (216). 
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1.5.4.1 Dextromethorphan/quinidine 
 

Compared to a placebo, dextromethorphan/quinidine significantly (P < 0.001) improved 

(mean improvement of 2- 3.3 points) neuropsychiatric inventory agitation/aggression domain 

scores in AD patients with agitation. Common side effects associated with 

dextromethorphan/quinidine medication were falls (8.6% vs 3.9%), diarrhea (5.9% vs 3.1%), 

and urinary tract infections (5.3% vs 3.9%) (217).  

1.5.4.2 Methylphenidate 

Methylphenidate was useful for treatment of apathy but limited data analysed  in a Cochrane 

review and meta-analysis precluded a conclusion on its clinical meaningfulness (218). 

1.5.5 Benzodiazepines 

Benzodiazepines (BZDs) act on gamma amino butyric acid (GABA) - A receptor and regulate 

the ligand-gated chloride-selective ion channel as a positive allosteric modulator. GABA is an 

inhibitory neurotransmitter present in high concentrations in the cortex and limbic regions of 

the central nervous system, reducing the excitability of neurons to achieve a calming effect 

on the brain (219).  

In Australia, BZDs including alprazolam, oxazepam, temazepam (short acting), lorazepam, 

bromazepam (medium acting), diazepam, clonazepam, clobazam, nitrazepam, flunitrazepam  

(long acting), and midazolam (very short acting) are commonly prescribed for insomnia or 

anxiety (204). However, this class of drugs is considered harmful and should be avoided in 

adults aged 65 and above as per the recommendation of the American Geriatric Society. It is 

particularly contraindicated in dementia, delirium or cognitive impairment as it may 

exacerbate cognitive impairment and precipitate delirium. The common adverse effects 
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associated with BZDs are sedation, the risk of falls, accidents and fractures. Despite this 

warning, BZDs are often prescribed regularly for older adults (184), (220).   

When managing PWD where NPTIs are ineffective or for severe agitation or anxiety,  clinical 

guidelines suggest BZDs can be used intermittently, despite not being indicated (117), (221). 

Indeed, BZDs act as  mood stabilizers and therefore, are used for treating BPSD in PWD, which 

corresponds to a decline in psychotropic use in this population (222). BZDs with short half-

lives such as oxazepam, alprazolam and lorazepam may offer a better alternative in such cases 

because of the high risk of harmful effects in old people such as confusion and falls with 

longer-acting agents. Nevertheless, short-term use (maximum 2-4 weeks) is recommended 

because of their dependence and tolerance which lead to severe withdrawal reactions (223). 

1.5.6 Polypharmacy and psychotropic polypharmacy among older people 

The World Health Organisation (WHO) defined polypharmacy as the use of five or more 

medicines (224). Polypharmacy is commonly associated with older age people because they 

experience multimorbidity, requiring multiple medications to prevent and manage 

symptoms. The global prevalence rate of polypharmacy in long-term care facilities is high and 

ranges from 40% to 90% (225). Among Australians aged 75 years and over, approximately 

two-thirds prescribe to polypharmacy including over-the-counter medications, and up to 95% 

of residents in Australian aged care homes are reported to take ≥ five medications (226). 

Patients in the UK with chronic illness such as dementia or diabetes usually have four to five 

other chronic multimorbid conditions that are managed with polypharmacy (227). The above 

data indicate a positive correlation between polypharmacy, treatment recommendations, 

and life expectancy (228). 



48 
 

Typically, 2.5 ± 2.3 PRN medication was prescribed for each resident in a long-term care 

facility in Germany, with 74.9% of total residents having taken at least one PRN drug (229). 

Thus, PRN medications, in addition to, chronic drug use are used commonly. Inappropriate 

treatments that are commonly prescribed for residents of nursing home include symptomatic 

medications such as pain drugs, psychotropics and laxatives compared to community-living 

residents (227). This finding is corroborated by the reported prevalence of potentially 

inappropriate medication use in 43% of aged care residents from a systematic analysis of 43 

studies, a figure that is estimated to increase (230). 

Though at least 33% of PWD in nursing homes were reported to receive antipsychotic 

medications (227), the numbers needed to harm (NNH) for death was as small as 20 to 30  

within 6 months after initiation of antipsychotic medications (231). The risks faced by PWD 

can be significantly high because PWD ≥65 years use a combination  of psychotropic 

medications and antipsychotics (232). Psychiatric illness and dementia are common reasons 

for using antipsychotic medications in Australian RACFs and 5% of those with a median age of 

86 years received dual antipsychotics that were administered under the supervision and care 

of a psychiatrist (233). Since nearly 45% of the residents used more than one class of 

psychotropic medications, the risk of falls is high and therefore should be assessed prior to 

prescribing (234) with the goal of preventing serious untoward incidences, particularly when 

patients on dual antipsychotics were more likely to be or to have a mental health 

hospitalisation compared to those on a single antipsychotic (233).   

The prevalence of psychotropic drug and psychotropic polypharmacy (PPP), particularly that 

of antidepressants and antipsychotics,  was 18.3% in patients four years after AD diagnosis 

compared to 5.9%, five years before AD diagnosis marking a significant increase in 
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polypharmacy (235), which can be attributed to poor communication between patients and 

health care staff and preference, despite evidence of their serious risks and modest benefits 

as seen in a descriptive cohort study from Australia (236).  

1.5.6.1 Potential harm due to psychotropic medications and benzodiazepines in older 

people 
 

The global Choosing Wisely campaign identified i) benzodiazepines in older adults, ii) 

antipsychotics in dementia, and iii) combination of two or more antipsychotics as low-value 

(harmful or wasteful) (237). Despite this, no change in medication use and clinical practice 

has occurred in Australia and people who are at the  greatest risk of harm from the above 

three practices are the most likely to receive the medications with a high financial burden 

(237).  

More than a half of community-dwelling PWD with a documented history of BPSD and treated 

with antipsychotic medication for a minimum of 2 weeks showed deterioration in 

behaviour/psychotic symptoms and a similar number reported at least one adverse event in 

a retrospective observational study (238). Less than a third showed improvement in their 

behavioural/psychological symptoms (238). 

The side effects due to use of psychotropics outweigh the modest and limited effect on 

treatment for BPSD in PWD. Among the side effects are:  

1.5.6.1.1 Mortality  

1.5.6.1.1.1  Antipsychotics 

Increased rates of mortality were associated with second-generation antipsychotics indicated 

for behavioral symptoms in older adult PWD. This resulted in a boxed warning issued by  the 

FDA in 2005 (239), (240), (241), which were further confirmed in independently conducted 
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meta-analysis and an RCT (242),(243); the absolute increased risk of death ranged from 1 to 

2 % (3.5 to 4.5% versus 2.2 to 2.6 %) and odds ratio for increased mortality ranged from 1.54 

to 1.7. Results from two additional studies (244), (245) were the basis for the FDA to extend 

the boxed warning to all antipsychotics in 2008. These studies showed a higher risk of death 

with haloperidol (mortality ratio=2.14, 95%CI=1.86, 2.45), (244) and higher risk of death from 

typical antipsychotics compared to atypical antipsychotics (245). 

The absolute risk of mortality associated with antipsychotic drug use in the first 180 days  of 

treatment among >90,000 older PWD was 3.8% for haloperidol (NNH: 26, 3.7% 

for risperidone (NNH: 27, 2.5% for olanzapine (NNH: 40, and 2.0% for quetiapine (NNH: 50). 

Atypical antipsychotics showed a dose-response effect, with 3.5% greater absolute risk of 

mortality in the high-dose subgroup compared to the low-dose subgroup (231). These findings 

from a large retrospective case-control study may be higher than previously estimated but 

highlight the concerns raised with antipsychotic medication use, and was most recently 

corroborated in a systematic review of 209 randomized and non-randomized studies (n= 

889,378 PWD) that showed increased odds of death with antipsychotic use compared to 

antidepressants (OR 5.28, 95% CI 1.06 to 3.51; NNH = 47) (246). 

1.5.6.1.1.2 Antidepressants 

A previous study found that as compared with control subjects, using of antidepressants did 

not improve agitation and the mortality rates were higher among PWD. Of 102 participants 

receiving mirtazapine, there were more deaths (n=7) comparing to control group (n=1), and 

this difference was of marginal statistical significance (P=0·065) (247). 

https://www.uptodate.com/contents/haloperidol-drug-information?search=benzodiazepine+dementia&topicRef=5082&source=see_link
https://www.uptodate.com/contents/risperidone-drug-information?search=benzodiazepine+dementia&topicRef=5082&source=see_link
https://www.uptodate.com/contents/olanzapine-drug-information?search=benzodiazepine+dementia&topicRef=5082&source=see_link
https://www.uptodate.com/contents/quetiapine-drug-information?search=benzodiazepine+dementia&topicRef=5082&source=see_link
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1.5.6.1.1.3 Benzodiazepines 

The all-cause mortality risk in PWD was found significantly higher in treatment subjects 

compared to control  (HR=1.131 (0.039), P=0.060); HR=1.362 (0.028), P<0.001) (248). Another 

study reported that the risk of mortality among community-dwelling AD patients who used 

benzodiazepines (n=10,380) was 41% higher compared to non-users (n=20,760) in a cohort 

study (249). 

1.5.6.1.2 Cerebrovascular events (CVAEs) 

1.5.6.1.2.1 Antipsychotics 

The adverse effect profile, especially that of death, was apparent when atypical antipsychotic 

drugs were pooled together (206) in a systematic review of 10 meta-analyses. The risk of 

CVAEs was high in risperidone-treated patients compared with placebo for the management 

of BPSD, and extrapyramidal symptoms,  abnormal gait and sedation were more common 

among individuals treated with risperidone and olanzapine (206). The pooled relative risk of 

death among PWD was 1.36 (95% CI: 0.83–2.24) among antipsychotic drugs users versus non-

users in a meta-analysis of 12 studies (250), which was in line with findings showing increased 

risk of CVAEs with use of risperidone (OR, 3.85; 95% CI, 1.55-9.55) and olanzapine (OR, 4.28; 

95% CI, 1.26-14.56) compared to a placebo in a meta-analysis of 17 studies comprising 5373 

patients (251). 

1.5.6.1.3 Falls 

1.5.6.1.3.1 Antipsychotics 

Because psychotropics are associated with an increased risk of falls in older PWD, and also 

extrapyramidal symptoms, sedation,  blurred vision, and orthostatic hypotension, the FDA 

has suggested that a complete assessment of the risk of falls should be undertaken before 

the start of treatment with antipsychotic drugs (252). A systematic review and meta-analysis  
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reported a significant association between antipsychotic medications and the risk of falls 

among residents in nursing home (OR 1.54,  95% CI 1.28–1.85)(55).  

1.5.6.1.3.2 Antidepressants 

An increased risk of falls due to SSRIs, which is higher than that due to tricyclic antidepressants 

(TCA) (253), (254), (255), and  non- tricyclic antidepressants /non-SSRI antidepressants (256) 

show that antidepressants have a big impact on falls in the elderly (256). Using adjusted data, 

Seppala et al. (55) reported that antidepressants including SSRIs were significantly associated 

with higher fall risk; antidepressants (OR,1.57,95% CI 1.43-1.74), and SSRIs (OR, 2.02 95% CI 

1.85–2.20) (55).  

1.5.6.1.3.3 Benzodiazepines 

Hypnotic sedatives such as BZDs are significantly related to falls in older adults, as found in 

a meta-analysis (257). Fall risk persisted when BZDs were used either as monotherapy or in 

combined therapies in 12 studies that were systematically reviewed, and short-acting BZDs 

were preferred to avoid cumulative effects over time that predispose patients to falls (258). 

In line with this finding was the observation that within 24 hours following BZD initiation, the 

odds of a fall were 3.79-fold greater among RACF residents (n=594) who were studied for 33 

months in a longitudinal, observational study. Not surprisingly, the risk of falls significantly 

reduced (OR=0.26, 95%CI=0.08, 0.91) when BZD use was halted (259). 

1.5.6.1.4 Frailty 
 

Sedative drugs may affect postural control that enhances risk of falls among frail older people 

as identified in a statistical model that factored variables known to affect this population. 

However, there was no association between the use of psychotropics and gait parameters, 

warranting the need for appropriate models that can be applied to older individuals (260). It 

https://www.sciencedirect.com/topics/medicine-and-dentistry/meta-analysis
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remains unclear if benzodiazepines are associated with frailty in older people, despite few 

studies conducted in community-dwelling population reported that sedative use may 

influence frailty (37), (261). 

1.5.6.1.5 Cognitive decline 

An analysis of the effects atypical antipsychotics have on cognition in 421 AD patients showed 

a steady and significant temporal decline in cognition over a 36-week period compared to a 

placebo (262). However, the limited sample size prevented an elaborate investigation of other 

domains such as attention, psychomotor and executive functions (262).  

A meta-analysis of 30 studies that examined the effect of BZDs on cognitive functioning in 

long-term users of BZDs found statistically significant, negative effects on cognition. Current 

users of BZDs were found to have impaired processing speed, visuoconstruction, working 

memory, expressive language, recent memory and divided attention and for those who 

abstained and withdrew from BZDs, there were deficits in processing speed, divided 

attention, recent memory, visuoconstruction, sustained attention and working memory 

(263). These findings are highly relevant for management of BZD use in RACFs where it may 

be used more frequently among the elderly. These results are further corroborated by the 

observation that longer- rather than shorter- acting BZDs over a longer, rather than shorter, 

and earlier, rather than later, exposure, showed a stronger association with cognitive decline 

(264). Misuse, diversion, dependency, driving impairment, and morbidity and mortality 

related to BZD overdose and withdrawal should be considered when prescribing these drugs 

and particularly in older adults where BZD can lead to cognitive decline, dementia, and falls. 

Therefore, individuals at risk due to BZD misuse and dependency must be assessed for 
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continued use of the drug and subjected to a maintenance program so that they benefit from 

the stability achieved with withdrawal or lower dose or abstinence (265).  

Evidence for mixed results on cognitive decline with antidepressants comes from a 

retrospective analysis of 72 older AD patients with mild-to-moderate cognitive impairment 

who were found to have less decline over a 9-month follow up  (266). These results are in line 

with that reported in a cohort of elderly individuals who were followed for a 10-year period. 

At baseline, TCA use was correlated to poor verbal fluency, visual memory and psychomotor 

speed. SSRI use affected verbal fluency and psychomotor speed but neither affected global 

cognition and executive function at baseline, but overall, over a 10-year period, there was no 

cognitive decline (267). Because of the impact drugs can have on cognition, it is imperative 

that the factors that predict late-life cognitive decline be identified so that the effect of drugs 

on cognition can be teased apart.  

1.5.7 Prevalence of psychotropic in RACFs 

In Australian aged care facilities, psychiatric illness and dementia were the most common 

reasons for antipsychotic use (233). A retrospective national cohort study in Australia found 

that older people received high proportion of psychotropics prior to entering residential aged 

care, and this number rises noticeably after they enter aged care during the first three months 

with a prevalence of 32.9% for antipsychotic use in PWD compared to other residents (9.8%) 

(268). The pattern of prescription of psychotropic medication in Australian RACFs showed a 

24% increase in the number of residents taking regularly administered antipsychotics during 

1998–2009 (269). Further, although mean dosages of antipsychotics reduced, the use of  

antidepressant increased to 25.6% over 16 years (269).  
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An earlier prospective, longitudinal study conducted between 2014 and 2016 found that 22% 

of 12,157 residents of 150 Australian RACFs were prescribed antipsychotics, 22% 

benzodiazepines, and 41% antidepressants (177). This was noted, despite the professional 

guidelines that recommend non-pharmacological strategies as first-line treatment options for 

BPSDs prior to prescribing psychotropics (270), which is a significant departure from 

recommended treatment modalities for a vulnerable population.  

While regular antipsychotic use was reported to have diminished, particularly in South 

Australian RACFs, benzodiazepine prevalence was higher and sedating antidepressant and 

psychotropic prescribing ‘as required’ was widespread (270). The proportion of RACF 

residents in Australia who were regularly prescribed at least one antipsychotic medication 

ranged from 13% to 42% with an average of 26%, showing no decline in the last 20 years (80).  

Widespread implementation of non-pharmacological interventions to address BPSD is limited 

by resources available, which suggests that antipsychotic treatment is integrated into a 

resident’s treatment plan leading to prolonged and continuous use of this treatment 

modality. The high prevalence of antipsychotic use among PWD in RACFs is surprising despite 

robust evidence for an increased mortality risk associated with such medications in this 

vulnerable population. Reduction in the prevalence of psychotropic medications to improve 

residents’ outcomes must be achieved through continuous interventions supported by the 

government. 

1.5.8 Interventions to reduce psychotropics use in Australian RACFs 

Interventions aimed to reduce psychotropics use, particularly antipsychotics in Australian 

RACFs, were reported only in few studies (80). The short-lived or unknown sustainability of 
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the interventions (80), warrant the need for sustainable interventions that reduce use of 

psychotropic medications.  

RedUSe (Reducing Use of Sedatives) was a multidisciplinary 6-months intervention trial 

conducted between 2008 and 2009 in Tasmania that aimed to reduce the use of 

antipsychotics and benzodiazepines in RACFs. It consisted of a controlled trial of 25 nursing 

homes (13 intervention, 12 control) in Tasmania. RedUse consisted of two cycles of a 

medication audit, benchmark and feedback, educational sessions for nursing home staff 

(physicians, pharmacists and nurses) and a review of sedatives used (271). RedUSe led to a 

statistically significant reduction in the overall regular rate of antipsychotic use (20.3% to 

18.6%, p <0.05) and benzodiazepines (31.8% to 26.9%, p < 0.005) compared to control group 

(271). RedUSe also led to significant dose reductions/cessations of antipsychotics (36.9% vs. 

20.9%, p < 0.01) and benzodiazepines (39.6% vs. 17.6%, p < 0.0001) (271). A 12-month follow-

up study was conducted to assess the long-term impact of RedUSe on antipsychotics and 

benzodiazepines (144). Compared to the baseline, the mean daily benzodiazepine 

equivalence in the intervention RACFs decreased by 24%,  but antipsychotics returned to the 

baseline level (144). Following the successful study (144), RedUSe was implemented nation-

wide in 150 RACFs across Australia (177) in a multi-strategic interdisciplinary 6-month 

intervention program, resulting in a reduction in the proportion of RACF residents who were 

prescribed antipsychotics and benzodiazepines (177). A significant 13% decline in mean 

chlorpromazine equivalent dose and 21% reduction in mean diazepam equivalent dose were 

noted (177). Residents did not substitute psychotropic agents or sedating antidepressants 

during the study but 39% either ceased taking antipsychotics and benzodiazepines at baseline 

or had their doses reduced (177).  
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A non-pharmacological intervention that included principles of progressively lowered stress 

threshold (PLST), person-centred dementia care training for participating staff, and an 8-week 

person-centred music program along with person-centred care (PCC) based on PLST principles 

was applied in a quasi-experiment involving five Australian rural aged care homes (three in 

Queensland and two in South Australia) over a 3-month period (272). A comparison of 

medication use pre-and-post intervention showed 22.4% (77.4% vs 55%) reduction in the use 

of any psychotropic medication, 19.6% (39% vs 19.4%) reduction in antipsychotic and 

benzodiazepine use (39% vs 19.4%), and 6.5% (42% vs 35.5%) reduction in antidepressant use 

during the 3-month study period (272). However, these changes were not statistically 

significant. 

A meta-analysis of RCTs showed that person-centred training interventions applied to RACF 

staff who worked with PWD were found to significantly reduce aggression and use of 

antipsychotic medications (273). However, success standards and the effective combination 

between theoretical foundations and practice require dementia-specific training (274). 

Veterans represent nearly 16% of all permanent residents, and are residents of most aged 

care facilities (275). The Veterans’ Medicine Advice and Therapeutics Education Services 

(Veterans’ MATES) program,  funded by the Australian Government Department of Veterans’ 

Affairs (DVA), aims to improve medication use and health outcomes for all veterans by 

delivering interventions to GPs, pharmacists, and veterans (276). The intervention resulted in 

a significant (p < 0.0001) reduction in antipsychotic medication use by 14.3% among 65 year-

old veterans with dementia (n = 6690) (276).  

The implementation of interventions such as staff education, medication review, and team 

meetings conducted and delivered by physicians, nurses, and pharmacists can optimise the 
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use of antipsychotics, antidepressants, and benzodiazepines in RACFs (277). Staff education 

through training based on PCC and dementia care mapping (DCM) that 40 care staff members 

of a geriatric nursing home received, improved care and residents’ QoL (278), indicating that 

education and training may be effective interventions (279).  

An online training module that is appropriate for the resident’s needs and care offered to 94 

staff members of long-term care facilities that focussed on AD and related dementias (ADRD) 

improved best care practices, which is supported by satisfaction evaluation pre- and post -

surveys (280). The survey showed that 74.5% of the participants had a clear understanding of 

the information presented, 88.3% found it useful for their work, and 93.6% believed that it 

would enhance care offered to their geriatric patients (280). 

Dementia Training Australia (DTA), a consortium of universities and a peak dementia 

advocacy body offers a range of dementia education and resources to reduce the use of 

psychotropics in RACFs. One of these, the Medication Management Consultancy (MMC) 

program. MMC is a service that supports RACF staff in understanding BPSD and reducing the 

use of psychotropic medication among residents at the RACFs (281).  The MMC strategies 

include supporting and guiding RACFs staff through the change process, measuring staff 

knowledge at the beginning and at the end of the consultancy; providing a 1-hour online 

education; regular video conferencing; providing resources such as posters, reminder stickers 

and  reference cards (282). This intervention is described in detail in Chapter 2. 

Our systematic review, presented in Chapter 3 (Optimisation of medications used in 

residential aged care facilities: a systematic review and meta-analysis of randomised 

controlled trials) investigated the effect of currently available types of interventions 

conducted by a health care professional which aimed to increase medications’ 
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appropriateness used in RACFs and to evaluate the impact of these interventions on residents’ 

clinical outcomes. 

Among the interventions to optimise psychotropic medications used in RACFs (83, 279), multi-

disciplinary team-centred education interventions have been identified as effective for the 

purpose (83). Nevertheless, the effect of these educational interventions on quality of life 

(QoL) and other clinical outcomes in residents in RACFs have been scarcely investigated in the 

literature, warranting its urgent need. Future studies are required to investigate effective 

interventions that reduce psychotropics and/or benzodiazepines use and the impact of this 

reduction on the residents’ QoL and other clinical outcomes. 

Therefore, we designed this thesis to investigate three concepts: 

1. The effect of a multi-faceted  intervention that targets RACF staff to reduce the use of 

antipsychotics, antidepressants and benzodiazepines in RACFs over 12 months; 

2. Effectiveness of the intervention on QoL of PWD and the association of psychotropics 

with QoL of PWD and NPS over 12 months;  

3. Effect of the intervention in residents with dementia on clinical outcomes including 

falls, restraint, agitation, emergency department visit, and hospitalisation over 12 

months. 
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CHAPTER 2: Methodology 

2.1 Introduction 

The overall aim of this thesis was to investigate the effectiveness of the Medication 

Management Consultancy (MMC) intervention for reducing use of psychotropic medications, 

particularly antipsychotics, in RACFs. To achieve this aim, the primary objective was to 

investigate the change in monthly total equivalent doses (mg) of antipsychotics, 

antidepressants and benzodiazepines use among RACF residents in the 12 month period 

following the commencement of the MMC. 

The secondary objectives were to investigate: 

• effectiveness of the MMC on QoL of residents with dementia and the association of 

psychotropics with QoL of PWD and Behavioural and Psychological Symptoms of 

Dementia (BPSD) over 12 months (sub-study);  

• effect of the intervention in residents with dementia on the following clinical 

outcomes: falls, restraint, agitation, emergency department (ED) visits, 

hospitalisation, older adult mental health service (OAMHS), and cerebrovascular 

adverse events (CVAEs) over 12 months. 

Additionally, the perceptions of RACF care staff on the MMC were explored.  

The thesis chapters and studies are presented in Figure 7. 

The aim of this chapter is to describe the methods used in this thesis, beginning with a 

summary of Dementia Training Australia (DTA), followed by the MMC intervention, the 

recruitment process, questionnaires, and data collection methods. 
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Chapter 4  
Pattern of prescription of psychotropics 

(antipsychotics, antidepressants, and 

benzodiazepines) in Western Australian 

residential aged care facilities   

Chapter 3  

Optimisation of medications used in 

residential aged care facilities: a 

systematic review and meta-analysis of 

randomised controlled trials 

 (Systematic review) 

Chapter 5  

Aged care staff perceptions of an online 

training program for responsive behaviours 

of residents with dementia  

(RACF Staff perceptions qualitative 

substudy) 

 

Chapter 6 

Association of psychotropic medications 

with quality of life among residents in 

residential aged care facilities  

(RACF resident quality of life substudy) 

Chapter 7 

Impact of a multi-faceted, pharmacist- led 

intervention on psychotropic medication 

use for residents of aged care facilities: a 

parallel cluster randomised controlled 

trial 

(Main study) 

 
Figure 7 Thesis Chapters (main study & substudies) 
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2.2 Dementia Training Australia (DTA)  

Dementia Training Australia (DTA) is a consortium of universities and a peak dementia 

advocacy body funded by the Government of Australia. DTA offers a range of dementia 

courses, practical resources and training packages for both individuals and organisations to 

help improve care and wellbeing of PWD (281), (282). One of the services offered by DTA is 

the MMC. This is a consultant-led, evidence-based intervention delivered by healthcare 

professionals employed by DTA (281), (282). 

2.2.1 MMC intervention  

The multifaceted intervention investigated in this study, MMC, is a national service that 

supports and trains RACF staff to help reduce the use of antipsychotic medications among 

residents at the RACF through a better understanding of BPSD. This goal is achieved by 

coordinating MMC and RACF staff members through a process of knowledge translation 

comprising four key phases: discovery of novel ideas; raising awareness among all levels of 

staff; adopting new processes; and ensuring sustainability (283). MMC is  a pragmatic 

implementation of the RedUSe program (177) that utilises  existing funded services (RMMR 

and QUM program) to deliver several of its components. The RedUSe program has been 

discussed in Chapter 1 (1.5.8 interventions to reduce psychotropics use in Australian RACFs).  
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2.2.1.1 Components  

The components of MMC intervention include: (280), (281), (282) 

2.2.1.1.1 Phase 1: Benchmarking and training  

The first phase of MMC comprises collating baseline data management of antipsychotic 

medications at the RACF. Benchmarking is achieved through a validated quiz that is conducted 

at the beginning and at the end of the consultancy to determine staff knowledge on the 

recommended use of psychotropics and captures antipsychotic usage rates at baseline, and 

a review of procedures and policies that determine current management of antipsychotic 

medications by RACF staff. Benchmarking is followed by training and development during 

which staff are given knowledge and training on evidence-based approaches used in 

supporting a person experiencing BPSD using a comprehensive resource suite. 

• Providing RACFs of resources to support appropriate use of antipsychotic 

medications for BPSD include: 

1. One-hour online interactive staff education training course: It comprises educational 

videos and a case study that encompasses non-pharmacological strategies, person-

centred care for BPSD, and strategies to reduce the use of antipsychotics. The images 

from educational videos  are presented in Figure 8 (281).  The educational videos can 

be viewed at this link: https://dta.com.au/online-courses/management-of-

antipsychotic-medications-for-responsive-behaviour-in-residential-aged-care/ 

 

 

https://dta.com.au/online-courses/management-of-antipsychotic-medications-for-responsive-behaviour-in-residential-aged-care/
https://dta.com.au/online-courses/management-of-antipsychotic-medications-for-responsive-behaviour-in-residential-aged-care/
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   Figure 8 Images captured from video case (281) 

 

The goals of this training are to enhance awareness among staff of the limitations that 

antipsychotic medications have in supporting PWD and increase staff knowledge on 

alternative strategies instead of using antipsychotics to manage BPSD.  

Staff are educated via regular video conferencing with the DTA consultant on accessing DTA 

resources and implementing evidence-based processes within a facility. A complimentary 

package mailed to the facility from DTA consists of:  

2. DTA antipsychotic posters (Appendix A.1)  

Directs procedures that should be followed when supporting individuals with new 

BPSD and recommendations on how to initiate, monitor, and cease/withdraw 

antipsychotic medications for BPSD. 

3. Two sets of quick reference cards (Appendix A.2)  

a) optimising antipsychotic medication management for BPSD cards. The first set 

furnishes details on: evidence-based recommendations to manage BPSD by optimising 

antipsychotic medication management for BPSD, and how to initiate, monitor, and 

cease/withdraw antipsychotic medications for an unresolved BPSD. 
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b) medications that may adversely affect cognition cards. The second set summarises 

commonly prescribed medications in Australian RACFs that may adversely affect 

cognition and require monitoring for adverse effects. 

4. Antipsychotic review reminder stickers (Appendix A.3)  

Stickers to remind withdrawal plans and review dates can effectively communicate 

antipsychotic review plans 

5. Family and friends of residents, as well as staff members of RACFs are provided with 

antipsychotic medication information sheets. 

6. Recommendations for people with dementia to use antipsychotic medications 

optimally and a summary of medications that adversely affect cognition for guidance 

purpose are available through an app that is accessible at DTA Medication 

Management. 

7. Using graphs to chart use of antipsychotic medication in the RACF using the 

Antipsychotic Tracking Tool. 

RACF staff members who have completed Phase I (benchmarking and training) are 

expected to have comprehended the limited role of antipsychotic medications in 

supporting a person with dementia and identified alternative strategies to 

antipsychotics.  

 

2.2.1.1.2 Phase 2: implementation 

The second phase comprises of the formation of a multidisciplinary action group representing 

various providers of care within the RACF. 
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• Action group 

The Action group is nominated by the RACF to meet regularly via video conference 

with their dedicated DTA MMC consultant. The goal of the action group is to work 

cohesively by bringing together mixed of healthcare workers such as clinical nurse, 

enrolled nurses, care workers managers, and other roles. The experience and 

knowledge of the participants help develop processes and procedures for 

antipsychotic management in a safe, comfortable, and non-judgmental venue to 

brainstorm their practices and interactions with residents of the RACFs. The MMC 

intervention trial comprised of different strategies conducted by the action group 

participants to develop their own procedures.  

• Support 

DTA MMC consultants are experienced health professionals employed in dementia 

care serving several purposes. In addition to supporting staff by providing continuity 

during a change process, they guide staff and care teams in reviewing procedures and 

policies for managing antipsychotic medications. Further, they ensure sustainability of 

the program by supporting care teams through evidence-based mechanisms that align 

with best clinical practices, including, for example, medication management policy 

and improvements in procedures. 

The DTA MMC consultants conducted 30-minute meetings (video conferences) for 

group sizes of up to 6 staff members (preferably with the change champion/s) 

approximately every 2-4 weeks. Completion of the MMC training course required 

approximately 8 meetings over a 3–6-month period.  
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Following Phase 2, which takes three to four months to complete, a comprehensive 

process to identify, monitor, and review residents’ prescribed antipsychotic 

medications will be laid out. 

2.2.1.1.3 Phase 3 adherence 

The multidisciplinary action group develops a sustainability plan to effectuate long-term 

change within the RACF that is complemented by staff confidence in management of 

antipsychotic medications. The sustainability plan may lay the foundation for a formal policy 

or procedure to manage antipsychotics, which may be applicable to the entire organisation. 

Benchmarking is repeated on completion of phase 3 to measure changes in staff knowledge 

on the use of psychotropic medications across the facility 

2.2.1.1.4 A sustainability plans 

Each facility should be equipped with a sustainability plan, which is personalised to individual 

RACF to implement the changes into everyday practice as recommended by the consultancy. 

The sustainability plans include: 

• Regular meetings to detect, discuss and review prescribed antipsychotic medications 

used by all residents with dementia. 

• Inclusion of the comprehensive resource suite developed by DTA antipsychotic into 

the training program for new staff. 

• Tracking changes to antipsychotic usage over time through monthly audits. 

• Enhanced collaboration among multidisciplinary teams, both internal and external to 

the facility. 
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2.3 Study design  
 

The overall study design is presented in Figure 9. The major study was an open, parallel cluster 

randomised controlled trial (CRCT) which investigated the impact of the MMC on RACF 

residents in terms of psychotropic medication use and clinical outcomes. Assessments of 

psychotropic medications were conducted at T0 (baseline), T1 (6 months), and T2 (12 

months). Data on residents’ clinical outcomes, including falls, restraint, agitation, ED visits, 

hospitalisation, OAMHS admissions, and CVAEs were collected at T0, T1, and T2. This study is 

described in detail in Chapter 7.  

In addition to the main CRCT, two sub-studies were also undertaken:  

1. QoL substudy: The aims of this sub-study were twofold: i) to investigate the effect of 

the MMC on the QoL of residents (n=33) among RACFs, and ii) to examine the 

association between psychotropic medications and RACF resident QoL. In this sub-

study, assessments of QoL, NPS, activities of daily living, and cognitive impairment 

were conducted in four RACFs at T0, T1, and T2. Residents’ outcomes were assessed 

by personal interview with QoL questionnaire and cognitive impairment 

questionnaires. Data on NPS, and activities of daily living were collected from RACF 

staff using specific tools described later in this chapter. This sub-study is described in 

detail in Chapter 6.   

2. Qualitative substudy: This sub-study explored staff perceptions of an online training 

program in four RACFs caring for PWD experiencing BPSD. This qualitative evaluation 

process comprised five focus group interviews of RACF staff (n=25). This sub-study is 

described in detail in Chapter 5. 
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Figure 9 Study design 

CRCT: cluster randomised control trial; RACF: residential aged care facilities 

All RACFs (n=11) 

Intervention  
RACFs (n=5) 

RACF residents (n=154) 

Control  
RACFs (n=6) 

RACF residents (n=255) 

CRCT (Main study) 
Chapter 7 

Substudy 1 – RACF 
resident quality of life 

(n=33 RACF residents) 
Chapter 6 

Substudy 2 – RACF staff 
perceptions (qualitative) 

(n= 25 RACF staff) 
Chapter 5 
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2.4 Recruitment 

2.4.1 Recruitment of residential aged care (RAC) organisation and facilities 

The research team approached the general manager from an RAC organisation that previously 

engaged with the DTA for training provision to introduce the project. The general manager 

provided a list of potential RACFs to participate in this study after receiving assurance of 

organisational support. The research team then contacted RACF managers by phone and 

email to explain the study and determine their interest in participation. Following this, the 

research team visited the RACFs that wished to participate for discussions on the project and 

were provided with the invitation letter and information sheets (Appendix B.1 & Appendix 

B.2).  

2.4.2 Recruitment of RACF staff 

For the CRCT, all healthcare professional staff employed at the intervention sites were eligible 

to participate in the MMC. The facility manager and director of nursing in each RACF assisted 

the research team in recruiting staff. Interested staff were provided with information sheets 

(Appendix B.5) and informed consent forms (ICFs) (Appendix B.6). 

Participants for the qualitative substudy (staff perceptions) were recruited from these staff 

for focus group interviews. Interested staff were provided with information sheets (Appendix 

B.3) and informed consent forms (ICFs) (Appendix B.4). Five focus group interviews were 

conducted with 25 RACF staff.  
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2.4.3 Recruitment of PWD  

For the QoL-substudy, residents with dementia (n=56) at the intervention sites were recruited 

by invitation to participate in QoL and cognitive impairment (SMMSE)-questionnaires. 

Residents of the RACFs and their families were contacted with the assistance of the facility 

manager and director of nursing. The facility clinical nurse first identified PWD in their clinical 

records, contacted their families (by phone and email), distributed information sheets 

(Appendix B.7 & B.11) and ICFs (Appendix B.9 &B.13) to eligible residents in this study. 

Information sheet (Appendix B.8 &B.12) and ICFs (Appendix B.10 &B.14) were sent to a proxy 

(a close family member) of residents, who the nurse believed, lacked the capacity to make an 

independent decision.  

2.5 Informed Consents Forms (ICFs) 
 

Firstly, consents were obtained from RACF management to conduct this study. Written ICFs 

to participate were obtained from the RACF staff prior to administration of the quiz and 

conducting interviews. The residents and/or their proxy (a close family member on their 

behalf) were first informed about the study and then were provided written ICFs to 

participate. All information sheets and ICFs are presented in (Appendix B). 

2.6 Questionnaires 

2.6.1 Quality of Life in Alzheimer's Disease (QoL-AD) 

The Quality of Life (QoL) of residents with dementia living in RACFs was assessed using 

the Alzheimer's Disease scale (QoL-AD) (284). The QoL-AD is a short, valid, and reliable 

measure (159), developed by Logsdon et al.(150) and  used to measure QoL of people with 

dementia (PWD) (284). The QOL-AD scale has 13 items that rates patients’ mood, physical 

health, activities, relationships, and ability to complete tasks and assigns a score from 1-4 
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(poor, fair, good, or excellent) giving a possible total range from 13 to 52 with higher scores 

representing better QoL for PWD (Appendix C.1) (150). The QoL was assessed at T0, T1, and 

T2 by thesis author.  

2.6.2 Standardised Mini-Mental State Examination (SMMSE)  

Cognitive impairment of the residents was assessed using the Standardised Mini-Mental State 

Examination (SMMSE), developed by Molloy et al.  (285). This tool has a total score that ranges 

from 0 (worst) to 30 (best), which indicates disease progression: 30 – 25  (may be normal); 24 

– 21 (Mild/Early); 21 – 10 (Moderate); 9 – 0 (Severe) (Appendix C.2) (285). The SMMSE was 

assessed at T0, T1 and T2 by thesis author.  

2.6.3  Neuropsychiatric Inventory–Questionnaire (NPI-Q) 

Behavioural and psychological symptoms (BPSD), also known as Neuropsychiatric Symptoms 

(NPS), were assessed using the Neuropsychiatric Inventory–Questionnaire version (NPI-Q) 

instead of NPI nursing home version (NPI-NH) due to care staff availability (Appendix C.3).  

The 12 NPI-Q domains include delusions, hallucination, agitation/aggression, 

depression/dysphoria, anxiety, elation/euphoria, apathy/indifference, disinhibition, 

irritability/lability, motor disturbance, night time behaviours, and appetite/eating (82). 

Care staff distress due to BPSD  was assessed by professional care giver as a component of 

the NPI-Q (82). The distress score ranged from 0 to 5 points (0 = no distress to 5 = very 

severe distress) for each of the 12 positive neuropsychiatric domains. The maximum overall 

score was the sum of severity (36 points) and distress (60 points) scores, with higher scores 

representing more serious symptoms and greater distress for the caregiver. Participants 
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typically complete the NPI-Q in 5 minutes or less. The NPI-Q was assessed at T0, T1, and T2 

by professional care giver. 

2.6.4 Bristol Activities of Daily Living Scale (BADLS)  

Participant’s ability to carry out daily activities such as dressing, using transport, and 

preparing food was assessed using the 20-item Bristol Activity of Daily Living Scale (BADLS) 

questionnaire (286). The BADLS (Appendix C.4), which is relatively short and  easy to use (286), 

has been in use in the Bristol Memory Disorders Clinic since May 18, 1998 and was developed 

with the assistance of caregivers of PWD as there was a lack of tools designed specifically for 

this population. The BADLS was designed for self-completion by community-living caregivers 

of PWD (287). The BADLS total score ranges from 0 (totally independent) to the 

maximum score of 60 (totally dependent). The BADLS was assessed at T0, T1, and T2 by RACF 

staff. 

2.6.5  RACF Staff Surveys  

2.6.5.1  Older Age Psychotropic Quiz (OAPQ) 

The effectiveness of MMC intervention in improving psychotropic medication knowledge of 

RACF staff was assessed using the Older Age Psychotropic Quiz (OAPQ), which consists of 10 

multiple choice questions with one point for each correct answer (Appendix C.5). The overall 

score was the sum of correct answers. Total score ranges from (0-10) with higher scores 

indicating greater knowledge regarding psychotropics. The OAPQ has been previously used 

to measure the outcomes of multifaceted interventions, such as RedUSe Project in Australia 

(288), conducted at baseline, 3 and 6 months. In our study, the OAPQ was administered to 

RACF staff at T0, T1 , and T2. 
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2.6.5.2 Interview guide (focus group interviews) 

RACF staff perceptions of the MMC intervention was assessed using focus group interviews, 

which consisted of five semi-structured open-ended questions (289). The interview guide 

(Appendix C.6)  was deemed the most suitable methodology as it captured the views of the 

participants, collected range of viewpoints, and facilitated reflective discussion (290).  

2.7 Randomisation 

Randomisation was achieved by an independent researcher not involved in the study using 

sequentially numbered, computer-generated randomisation codes. These codes were placed 

in opaque, sealed envelopes by the independent researcher, which were opened sequentially 

by the study researcher after each RACF was determined to have met the study’s inclusion 

criteria. The recruited RACFs (n=11) were allocated to receive either the intervention (n = 5) 

or usual care (n = 6). 

2.8 Data collection 

 The process for data collection for the principal CRCT is presented in Figure 10 and that of 

the sub-studies is presented in Figure 11. 

2.8.1 Demographic details  

Demographic data (Appendix E.2) were collected only from the participants in the QoL sub-

study (n=56) and after obtaining consents. This information extracted from each resident’s 

clinical record and include: 

1. Date of birth (age) 

2. Gender 
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2.8.2 Primary outcomes (psychotropic medications used in RACFs) 

Medication usage data on the 3 classes of psychotropic drugs of interest, antipsychotics, 

antidepressants, and benzodiazepines, were collected at T0,T1 and T2 for intervention and 

control groups (Figure 10). Data on psychotropic medications use (Appendix E.1) were 

collected directly from the participants’ medical files in the QoL sub-study (n=33) (Figure 11) 

and after obtaining consent. 

Dose and frequency data for users of each drug class were categorised using the Anatomical 

Therapeutic Chemical (ATC) classification system (291). The doses of antipsychotics, 

antidepressants, and benzodiazepines were converted to olanzapine, fluoxetine, and 

diazepam equivalents, respectively (292-294). The total equivalent dose per month per 

resident for each drug class was calculated. Equivalent drug doses were compared to the 

WHO defined daily dose (DDD), defined as “the assumed average maintenance dose per day 

for a drug used for its main indication in adults” (295).  Table 7 presents the three drug classes, 

their ATC coding and the converted total equivalent dose (291), (292-294). The medication 

and lifestyle coordinator at the RACF provided de-identified participant data to the research 

team. 



77 
 

 

 

 

All RACFs

(n=11)

Intervention group

RACF (n=5)

T0

T1

T2

OAPQ

OAPQ

OAPQ

Secondary 
outcomes

Secondary 
outcomes

Secondary 
outcomes

All residents 
medications

n=154

All residents 
medications

n=168

All residents 
medications

n=181

Control group

RACF (n=6)

OAPQ

OAPQ

OAPQ

Secondary 
outcomes

Secondary 
outcomes

Secondary 
outcomes

All residents 
medications

n=255

All residents 
medications

n=254

All residents 
medications

n=258

Figure 10  Data collection process for cluster ranomised control study  (main study) 
OAPQ: Older Age Psychotropic Quiz; RACFs: residential aged care facilities 
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      Table 7 Psychotropic drug classes and converted total equivalent doses 

Psychotropic medication ATC code Converted to total equivalent dose 
(mg) 

Antipsychotic N05A Olanzapine (1mg) 

Antidepressant NO6A Fluoxetine (40 mg)  

Benzodiazepine N05B/ N05C Diazepam (1mg)  

 

2.8.3 Secondary outcomes 

2.8.3.1 Falls 

The number of falls was a secondary outcome in this study. A resident fall is defined as ” a 

resident on the ground secondary to an unplanned occurrence. It includes witnessed, un-witnessed, 

deliberate, accidental episodes and episodes that do not result in injury to the resident” (296) . The 

specific fall incidence report form (Appendix D.1) is completed by the staff for a resident’s fall 

outcome when the incidence occurred. Data on falls at T0, T1, and T2 were extracted from 

the completed forms that were collected by RACF staff on a monthly basis (Appendix D.2) 

from residents’ routine clinical records and reported as numbers of events per month.  

 

2.8.3.2 Restraint  

Restraint defined as “a practice or intervention that is or involves the use of physical force to 

prevent, restrict or subdue movement of a care recipient’s body, or part of a care recipient’s 

body, for the primary purpose of influencing the care recipient’s behaviour” (297). 

Physical restraint per month were secondary outcomes in this study. The restraints in the 

facility are usually ordered by a doctor and should be clearly documented by the nurse on the 
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restraints registration form (Appendix D.6). Data on the number of occurrence of restraints 

were collected by RACF staff at T0, T1 and T2. 

2.8.3.3 Agitation 

The occurrence of agitated behaviour symptoms was documented by RACF staff using 

behavioural incident report forms (Appendix D.1).  Data on the number of agitations were 

collected by RACF staff at T0, T1 and T2. 

2.8.3.4 Emergency Department (ED) visits and hospitalisation 

The number of residents who visited the emergency department and those who were 

hospitalised per month were collected as secondary outcomes in this study. These data were 

collected from hospital transfer forms (Appendix D.3 & D.4) by RACF staff. All residents who 

had visited emergency department or hospitalised for > 1 day should be documented by RACF 

staff in the transfer forms and monthly summaries. Data on the number of ED visits and 

hospitalisations were collected from these forms at T0, T1 and T2. 

2.8.3.5 Older Adult Mental Health Service (OAMHS) admissions and Cerebrovascular 

Adverse Events (CVAEs) 

Use of Older Adult Mental Health Services (OAMHS) of the Older Adult Program (OAP) was a 

secondary outcome in this study. Therapy services to support older adults with mental illness 

provided by the OAMHS include assessment, rehabilitation, maintenance, and treatment, 

inpatient units with most beds authorised under the Mental Health Act 2014, psychiatric and 

medical diagnosis and assessment and other services (298). This data obtained from mental 

health forms (Appendix D.5). 
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The number of CVAEs per month was a secondary outcome in this study and were collected 

from residents’ routine clinical records by RACF staff.  

2.9 Ethical Approval 

Ethical approval (Appendix F.1) was obtained from the University of Western Australia Human 

Research Ethics Committee prior to the commencement of the study (Reference 

RA/4/20/4792). This study is registered on Australian New Zealand Clinical Trials registry (at 

https://anzctr.org.au ACTRN12620000268943). 

2.10   Challenges in project planning  

2.10.1  Recruiting RACFs 

Recruiting RACFs as planned in this analysis (n=25 RACFs) was affected by staff turnover and 

the lack of commitment to participate in a one-year project busy due to Covid-19, resulting in 

the participation of only 11 RACFs.  

2.10.2  The pandemic of Covid-19 

Implementation of the intervention and data collection were affected in aged care facilities 

due to Covid-19-related lockdown, resulting in a shift in priority at the RACFs towards COVID-

19 programs. This led to recruitment of smaller sample sizes than were planned in this study, 

as well as difficulties in recruiting more residents for the QoL-substudy. The overall outcome 

of this was an inadequate sample size to detect some of the effects of MMC intervention on 

the measured outcomes.

https://anzctr.org.au/
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CHAPTER 3: Optimisation of Medications Used in 

Residential Aged Care Facilities: A Systematic Review and 

Meta-Analysis of Randomised Controlled Trials  
 

This chapter was published in BioMed Central Geriatrics (BMC Geriatrics). 

Almutairi H, Stafford A, Etherton-Beer C, Flicker L. Optimisation of medications used in 

residential aged care facilities: a systematic review and meta-analysis of randomised 

controlled trials. BMC geriatrics. 2020; 20:236. DOI: 10.1186/s12877-020-01634-4 

 

3.1 Abstract  

Background: Frail older adults living in residential aged care facilities (RACFs) usually 

experience comorbidities and are frequently prescribed multiple medications. This increases 

the potential risk of inappropriate prescribing and its negative consequences. Thus, 

optimising prescribed medications in RACFs is a challenge for healthcare providers. 

Objective: Our aim was to systematically review interventions that increase the 

appropriateness of medications used in RACFs and the outcomes of these interventions. 

Methods: Systematic review and meta-analysis of randomised control trials (RCTs) and cluster 

randomised control trials (CRCTs) were performed by searching specified databases 

(MEDLINE, PubMed, Google scholar, PsycINFO) for publications from inception to May 2019 

based on defined inclusion criteria. Data were extracted, study quality was assessed and 

statistically analysed using RevMan v5.3. Medication appropriateness, hospital admissions, 

mortality, falls, quality of life (QoL), Behavioural and Psychological Symptoms of Dementia 

(BPSD), adverse drug events (ADEs) and cognitive function could be meta-analysed.  

https://bmcgeriatr.biomedcentral.com/
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Results: A total of 25 RCTs and CRCTs comprising 19,576 participants met the inclusion 

criteria. The studies tested various interventions including medication review (n=13), staff 

education (n=9), multi-disciplinary case conferencing (n=4) and computerised clinical decision 

support systems (n=2). There was an effect of interventions on medication appropriateness 

(RR 0.71; 95% confidence interval (CI): 0.60,0.84) (10 studies), and on medication 

appropriateness scales (standardised mean difference = - 0.67; 95% CI: -0.97, -0.36) (2 

studies). There were no apparent effects on hospital admission (RR 1.00; 95% CI: 0.93, 1.06), 

mortality (RR 0.98; 95% CI: 0.86, 1.11), falls (RR 1.06; 95% CI: 0.89,1.26), ADEs (RR 1.04; 95% 

CI: 0.96,1.13), QoL (standardised mean difference = 0.16 ; 95% CI:-0.13, 0.45),  cognitive 

function (weighted mean difference = 0.69; 95% CI: -1.25, 2.64) and BPSD (RR 0.68; 95% CI: 

0.44,1.06) (2 studies). 

Conclusion: Modest improvements in medication appropriateness were observed in the 

studies included in this systematic review. However, the effect on clinical measures was 

limited to drive strong conclusions.  

Keywords: medication optimisation, intervention, elderly, systematic review, aged care 

facility, clinical outcomes, meta-analysis 

3.2  Background 

Inappropriate medication prescription encompasses misprescribing, overprescribing, and 

underprescribing. Misprescribing involves the use of medication that significantly increases 

the risk of adverse drug events (ADEs) and involves incorrect dose, frequency, administration 

and duration. Use of medications that are likely to cause drug-drug interactions or drug-

disease interactions is also an aspect of misprescribing. Overprescribing involves the use of 
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medications without clear indications. Underprescribing is the omission of clinically-indicated 

medication that may have potential benefit for treatment of the disease (299).    

Residents of aged care facilities (RACFs) are often frail and have multiple comorbidities. On 

average RACF residents take more medications than younger age groups, and more than 

community-dwelling elderly with similar disease complications (300). They are frequently 

prescribed multiple medications that can increase the risk of ADEs, morbidity and mortality 

(301, 302). Moreover, the majority of these residents have dementia and the use of 

psychotropic drugs is typically high. Age-related changes in pharmacodynamics and 

pharmacokinetics, multiple co-morbidities, and the presence of polypharmacy are the main 

factors often associated with ageing that makes optimisation of drug therapy a complex task. 

Furthermore, Previous studies indicate that about 40% of prescriptions for RACF residents 

may be suboptimal or inappropriate (303). Consequently, there is a heightened risk of adverse 

drug reactions (ADRs), hospitalisations, and medical expense (301, 304). Therefore, there is 

an urgent need to improve prescribing and to optimise drug therapy for older people living in 

care homes (303, 305).  

Medication optimisation is a person-centred approach designed to ensure medication safety 

and improved clinical outcomes via effective use of medicine (306, 307). A range of 

interventions for optimisation of prescribed medications in RACFs have been developed to 

potentially optimise prescribing. These include medication review, education programs, the 

use of clinical decision support technology, and multidisciplinary case-conferencing. These 

interventions have been evaluated to determine the effect of optimising prescribing in 

nursing homes and in older people with dementia, but the results were not pooled statistically 

(279, 308, 309), and the nursing home specific data require updating. The 2011 review 
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concluded that in nursing homes, educational interventions including academic detailing 

seems to show most promise (279). The other 2011 review found that education and 

pharmacist drug review may reduce inappropriate drug use under certain circumstances 

(309). The other 2018 review of 18 experimental studies specific to older people living with 

dementia in any setting concluded that the improvement of medication appropriateness is 

supported by emerging evidence, and the impact of these interventions on dementia 

patients’ outcomes required more research (308).  

We therefore aimed to systematically review the available interventions conducted by a 

health professional that aimed to increase the appropriateness of medications used in 

residential aged care facilities and to evaluate their effects on medication appropriateness 

and residents’ clinical outcomes. 

3.3 Methods     

This systematic review was conducted and reported in compliance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (310). The 

review was registered with the international prospective register of systematic reviews 

PROSPERO CRD42020148669. 

3.3.1 Data Sources and Search Strategy 

An electronic search of the literature was conducted from inception to May 2019 using the 

following databases — MEDLINE, PubMed, Google scholar, PsycINFO. A combination of the 

following keywords and MeSH terms were used: “Optimize OR improve OR maximize OR 

optimization AND medication OR drugs OR medicines AND side effects OR safety OR 

administration OR review AND nursing homes OR residential OR aged care”. The reference 
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lists of the relevant articles and reviews were hand-searched to further identify any additional 

studies.  

3.3.2 Study Selection 

The title and abstract of all retrieved articles were initially reviewed to find those potentially 

relevant to the study area. The abstract of the selected papers was assessed against five 

inclusion criteria: (i) randomised controlled trials (RCTs) and cluster randomised controlled 

trials (CRCTs); (ii) residents’ age 60 and older; settings are residential aged care facility or 

nursing homes or residential continuing care hospitals; (iii) interventions to increase the 

appropriateness of medications used in nursing homes (iv) reported in English; (v) published 

between 1980 and 2019. 

3.3.3 Data Extraction and Quality Assessment 

Details of the included articles were independently extracted by two authors (H.A, and L.F).  

Data included details of the authors, publication year, country, study design, age, setting, 

sample size, intervention, follow-up, outcomes, and summary of results. Table 8 depicts the 

study characteristics of the included studies.  

3.3.4 Assessment of Risk of Bias  

The quality of each article and risk of bias were assessed independently by the two reviewers 

(H.A, and L.F). For assessing risk of bias we used the Cochrane Collaboration’s tool (311). The 

studies assessed based on standard criteria: adequate sequence generation, allocation 

concealment, blinding of participants and personnel, blinding of outcome assessment, 

incomplete outcome data, selective reporting, and other bias. Risk of bias tables provided in 

RevMan v5.3 was used to assess reporting bias. See Risk of Bias in Included Studies Section. 
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3.3.5 Statistical Analysis 

Outcome measures such as medication appropriateness, hospitalisation, mortality and other 

outcomes were assessed for heterogeneity and were pooled for meta-analysis using fixed 

effects methods if little heterogeneity was found or using random effects methods if 

heterogeneity was present (P value < .05). The software Review Manager (RevMan) version 

5.3 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark) was 

used. The risk ratios (RR) for dichotomous outcomes with 95% confidence intervals (CIs)were 

calculated. Heterogeneity was measured by I2. Continuous outcomes were expressed as mean 

difference (MD) and standardized mean difference (SMD) between groups with a 95% 

confidence interval (95% CI). Funnel plots were used to assess possible publication bias 

(Additional file 3: figures S1 to S9). Effect estimates were considered statistically significant of 

the p value was less than 0.05 (2 tailed). 

3.4 Results 

The literature search provided a total of 6024 potentially relevant publications. Following 

independent screening for eligibility, 106 articles were assessed for eligibility of which 25 RCTs 

and CRCTs were included in this systematic review. The flowchart of the literature search is 

represented in Figure 12. 

3.4.1 Study Design  

The design consisted of 15 studies (312-328) comprising five CRCTs and 10 RCTs (329-338).  

3.4.2 Country and Settings  

Trials in residential aged care settings or residential continuing care hospitals (long-term care) 

were conducted in the USA (n=5)(312, 318, 325, 329, 330), Australia (n=5) (317, 319, 331, 332, 
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338), UK (n=3) (315, 320, 333), Norway (n=2) (324, 335), and one each in Canada (322), Israel 

(337), Sweden (4 papers reported results of one) (313, 314, 316, 339) , Finland (327), Spain 

(326), Switzerland (336), Ireland (323), New Zealand (328) and one combined between USA 

and Canada (321) and one combined between UK and Ireland (334). 

3.4.3 Participants 

Studies included involved older people living in residential aged care facilities aged 60 years 

and older with a mean age range of 81.2 to 87.2 years.  

3.4.4 Interventions 

Various interventions applied by pharmacist, physician or a multidisciplinary team 

(physicians, pharmacists, and nurses) in the included studies were evaluated. Methods to 

review residents’ medications were presented in 12 studies (315, 317, 323, 325, 326, 331, 

333-338); nine studies (312, 318, 320, 324, 327-330, 332) investigated the impact of staff 

education, four studies (313, 314, 319, 328, 331) evaluated the implementation of multi-

disciplinary case conferencing, and two studies (321, 322) evaluated computerised clinical 

decision support systems. 

3.4.5 Outcomes  

Most outcome measures in the reviewed studies were reported as (a) medication 

appropriateness (n=16) (312, 314, 316, 317, 319, 320, 322, 323, 326, 327, 329-332, 335-337), 

hospital admission (n=11) (315, 317, 325-328, 331, 333, 334, 337, 338), mortality (n=9) (315, 

317, 318, 325, 327, 328, 333, 334, 337), medication-related problems (n=7) (313, 315, 317, 

331, 333, 336, 337, 339), falls (n=7) (320, 323, 325, 326, 332, 333, 338), quality of life (n=5) 
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(320, 327, 334, 337, 338), Behavioural and Psychological Symptoms of Dementia BPSD (n=4) 

(320, 324, 329, 330), ADEs (n= 2) (321, 331), and cognitive function (n=2) (329, 335).  

3.4.5.1 Medication Appropriateness 

Medication appropriateness was assessed in 11,470 residents encompassing 16 RCTs (312, 

314, 316, 317, 319, 320, 322, 323, 326, 327, 329-332, 335-337) by different tools including 

Medication Appropriateness Index (MAI) (319, 331, 332)  , STOPP-START criteria  (326, 337)  , 

indicators of appropriate neuroleptic prescribing in nursing homes (320), Beers criteria, 

Anticholinergic Drug Score (ADS), number of psychotropic medications and non-steroidal 

anti-inflammatory drugs (NSAIDs( (327). 

3.4.5.2 Other outcomes  

3.4.5.2.1 Hospital admission 

Eleven studies (315, 317, 325-328, 331, 333, 334, 337, 338) specified hospital admission as an 

outcome measure. Furniss et al. (315) reported in-patient days as hospital admission. Roberts 

et al. (317) investigated the proportion of hospitalised residents. Crotty et al. (331) reported 

hospital usage based on unplanned visits to emergency department and hospital readmission. 

Zermansky et al. (333) reported hospitalisation rate during a 6-month period per resident.  

Lapane et al.  (325) investigated any hospitalisation and potential ADE-related hospitalisation 

in a randomised cluster trial. Pope et al. (334) reported the number of admissions to acute 

hospital. Frankenthal et al. (337) reported hospital admissions. Garcia-Gollarte et al. (326) 

reported the total number of days spent in hospital. Pitkala et al.(327) reported hospital 

days/resident/year. Connolly et al.(328) reported all acute admissions and ambulatory 

sensitive hospitalisations. Potter et al. (338) reported hospital admission as the proportion of 

residents experiencing an unplanned hospital admission.  
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3.4.5.2.2 Mortality  

Nine studies (315, 317, 318, 325, 327, 328, 333, 334, 337) included mortality as an outcome 

measure. Furniss et al. (315) reported mortality as a number of deaths over 8-months ,by 

Zermansky et al. (333) over 6-months. The number of deaths was reported by Stein et al. (318) 

over a 3-month evaluation period, by Pope et al. (334) over a 6-month period, and by 

Frankenthal et al. (337) over one year. Roberts et al. (317) reported residents’ cumulative 

survival and death proportion for 1 year. Lapane et al. (325) calculated the average 

percentage of mortality per 1,000 person-months. Pitkala et al.(327) used a Cox proportional 

hazard model to calculate hazard ratios. Connolly et al. (328) reported death risk ratio over 

14 months.  

3.4.5.2.3 Falls 

Seven studies (320, 323, 325, 326, 332, 333, 338) included falls as an outcome measure. Crotty 

et al. (332)  calculated the percentage of residents who fell in 3 months prior. Fossey et al.  

(320) reported the proportion of residents who had at least one fall over a 12-month period. 

Zermansky et al.   (333)  reported number of falls over 6 months. Patterson et al.  (323) 

calculated falls rate per 100 resident-months. Lapane et al.(325) reported the number of 

people falling over 12 months. Garcia-Gollarte et al. (326)  reported the number of falls and 

fallers post-intervention. Potter et al. (338)  reported the proportion of patients with one or 

more falls. 

3.4.5.2.4 Medication - related problems 

Seven studies (313, 315, 317, 331, 333, 336, 337, 339) included medication - related problems 

as an outcome measure. Claesson and Schmidt et al.  (313, 339)  reported the type and 

frequency of drug-related problems discussed by clinical teams and their recommendations. 
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Furniss et al. (315) reported the total number of recommendations made by the pharmacist, 

and the accepted recommendations by the general physician (GP) and the actual changes in 

medications.  Roberts et al. (317) calculated the number of drug changes. Crotty et al.  (331) 

categorised medication-related problems to different categories such as high dose, 

administration time and no indication.  Zermansky et al. (333)  measured the 

recommendations made by the pharmacist against the number of accepted/rejected 

recommendations of the doctor.  Milos et al.   (336)  measured the percentage of medications 

changed. Frankenthal et al.(337)  measured the number of recommendations accepted by the 

GP according to the STOPP-START criteria. There was no extractable data for this outcome 

and therefore meta-analysis was not performed. 

3.4.5.2.5 Quality of Life (QoL) 

Five studies (320, 327, 334, 337, 338) reported patient Quality of Life (QoL). Fossey et al. (320)  

reported rating for wellbeing in residents. Pope et al. (334) measured QoL by asking patients 

with Abbreviated Mental Test Score (AMTS ≥ 8) or staff who were familiar with the patient 

about whether the intervention had been of benefit. Frankenthal et al.  (337) used the Medical 

Outcomes Study 12-item Short-form Health survey (SF-12). Pitkala et al.   (327)  used the 15-

dimensional instrument of health-related QoL (15D). Potter et al. (338)  used self-reported 

QoL assessed with Quality of Life in Alzheimer’s Dementia (QOLAD). 

3.4.5.2.6 Behavioural and Psychological Symptoms of Dementia (BPSD) 

Four studies (320, 324, 329, 330) assessed Behavioural and Psychological Symptoms of 

Dementia (BPSD). Rovner et al. (329)  reported behaviour disorder. Fossey et al.   (320)  

reported aggression events in past 12 months and Testad et al. (324)  used the Cohen-
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Mansfield agitation inventory tool (CMAI) to measure agitated behaviour of residents. 

Meador et al. (330) used Nursing Home Behaviour Problem Scale (NHBPS).  

3.4.5.2.7 ADEs 

Two studies (321, 331) reported ADEs. One study defined ADE as an injury resulting from the 

use of a drug (321). Crotty et al. (331) investigated number of ADEs during the 8-week follow-

up period.  

3.4.5.2.8 Cognitive function 

Two studies (329, 335)   included cognitive function as an outcome measure. Rovner et al.    

(329)   used the Norwegian version of the global cognitive test Mini-Mental State Examination 

(MMSE) to assess cognition.   Kersten et al. (335) used the Consortium to Establish a Registry 

for Alzheimer’s Disease (CERAD)’s 10-word list test for delayed recall and recognition and 

MMSE.  

3.4.6 Risk of Bias in Included Studies 

Assessment of the risk of bias is summarised in (Figures 13 &14). Except for nine studies with 

unclear risk (312-314, 316, 318, 324, 330, 335, 337) , the remaining 16 studies had low risk of 

selection bias. Performance bias was high in 21 (77.8%) studies (313, 315-317, 319, 321-329, 

331-334, 336-338); detection bias was high in eight (29.6%) studies (315-317, 323, 325, 329, 

332, 335), and allocation concealment was found in four (14.8%) studies (320, 329, 332, 335). 

In most of the studies, blinding of participants and staff was not possible due to the nature of 

the intervention.  
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3.4.7 Effectiveness of the Interventions 

3.4.7.1 Medication Appropriateness  

Meta-analysis of medication appropriateness (Figures 15&16) including 6,754 residents (314, 

317, 319, 320, 322, 323, 326, 327, 329, 331, 332, 337) showed a significant improvement on 

medication appropriateness (RR 0.71; 95% confidence interval (CI): 0.60, 0.84, despite high 

heterogeneity (P<0.00001; I2 =91%). This outcome was assessed for the intervention subtypes 

of staff education (RR 0.66, 95% CI:0.43, 1.01), implementation of multi-disciplinary case 

conferencing (RR 0.97,95% CI:0.92, 1.03) computerised clinical decision support systems (RR 

0.78, 95% CI:0.64, 0.95) and medication review (RR 0.62 95% CI:0.41, 0.93) (Figure 17). 

The standardised mean difference of medication appropriateness scales for the remaining 

two Crotty et al.  studies (319, 331) was calculated separately (standardised mean difference 

= - 0.67; 95% CI: -0.97, -0.36) with a heterogeneity of I2 =3%.  

3.4.8 Other Outcomes 

3.4.8.1 Hospital Admission  

Meta-analysis of hospital admission (Figure 18) as an outcome measure investigated in 

11,272 residents resulted in the analysis of eight studies (325, 326, 328, 331, 333, 334, 337, 

338) (10,610 residents), which showed that interventions have no effect on hospital 

admission RR=1.00, 95% CI: 0.93,1.06) with a heterogeneity of I2 =0%. 

3.4.8.2 Mortality  

Meta-analysis of mortality (Figure 19) as an outcome measure investigated in 13,675 

residents (315, 317, 318, 325, 327, 328, 333, 334, 337) showed no significant difference 
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between the intervention group and control group (RR 0.98, 95% CI: 0.86,1.11, P=0.07) with 

a heterogeneity of I2 =43%.  

3.4.8.3 Falls  

Meta-analysis of falls (Figure 20) as an outcome measure investigated in 9,382 residents (320, 

323, 325, 326, 332, 333, 338) showed that interventions had no effect on falls (RR=1.06; 

95%CI: 0.89,1.26) with a heterogeneity of I2 =87%.  

3.4.8.4 Medication- related Problems 

Claesson and Schmidt et al.  (313, 339) found 819 medication -related problems in 395 

participants resulting in an action taken in 90% (737) with withdrawal of a drug in 368 (45%) 

and change of medications in 162 (20%). Furniss et al. (315) reported that 239 (92%) of 261 

recommendations were accepted by the GP resulting in change in therapy in 144 patients. 

The most common reasons for recommendations (33%) were the medication indication was 

no longer present. Roberts et al. (317) found that medication reviews resulted in changes to 

medications in 54 (39%) of residents. Crotty et al. (331) reported that the most common 

medication-related problem identified in control and intervention groups was that the 

residents were allocated to a new family physician when transfer to long-term care facility (n 

= 35, 62.5% intervention; n = 41, 75.9% control). Zermansky et al. (333) found a significant 

difference in the mean number of drug changes per resident (mean 3.1, SD = 2.7 for 

intervention and mean 2.4,  SD = 2.6 for control) (P < 0.0001).  Milos et al. (336) found similar 

number of drug-related problems between community-dwelling patients (mean 2.55, SD = 

1.29) and nursing home residents (mean 2.53, SD = 1.33) (p = 0.767). 56% of drug-related 

problems resulted in an action taken and change of medications (mean 1.44, SD = 1.33) with 

no difference between the community dwelling and the nursing home patients (p = 0.946). 
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Frankenthal et al. (337) made 327 recommendations - 245 in 129 residents based on STOPP 

and 82 in 65 residents based on START. The physician accepted 82.4% of STOPP 

recommendations and 92.6% of START recommendations.  

3.4.8.5 Quality of Life (QoL) 

Meta-analysis of quality of life (Figure 21) outcomes in 570 residents, of a total of 1,141 

residents that included QoL as an outcome measure, found that the interventions had no 

effect on residents’ QoL (standardised mean difference = 0.16 95% CI:-0.13, 0.45) with a 

heterogeneity of I2 = 57% between trials (327, 337, 338). Pitkala et al. (327) reported that 

health-related QoL in the intervention group (-0.038, 95% CI: -0.054, -0.022) declined more 

slowly than in control group during 12-month follow-up (-0.072, 95% CI: -0.089, -0.055).  

Frankenthal et al. (337) found no significant difference between groups in the physical 

average score (intervention mean 33.1±8.1, control mean 33±8.3, p=0.09) and mental 

components (intervention mean 37.7±1.7, control mean 39.6±11.3 p= 0.70) of the SF-12 

questionnaire.  

3.4.8.6 BPSD  

Of 1,941 residents examined, pooled analysis of BPSD of two studies (320, 329) comprising 

419 residents showed no significant change after the intervention (RR 0.68, 95% CI: 0.44,1.06; 

I2 =0%) (Figure 22).  

3.4.8.7 ADEs 

Of the 1,206 residents (321, 331) examined for ADEs after the intervention. Neither of the 

two RCTs reported any statistically significant differences in ADEs between the intervention 

and control groups. The RR for all ADEs was 1.04 (95% CI: 0.96,1.13; I2 =0%) (Figure 23).  
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3.4.8.8 Cognitive Function  

Meta-analysis of 145 residents (329, 335) indicated that the interventions had no effect on 

cognitive function (weighted mean difference = 0.69, 95%CI: -1.25, 2.64) (Figure 24). No 

heterogeneity was detected between trials (I2 =0).  
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Table 8 Study characteristics of the included studies 

Study 
ID 

 
Author 

 
Year 

 
Country 

 
Design 

  
Setting 

 
Sample size 

 
Age 

 
Intervention 

Follow-
up 

 
Outcomes 

 
Summary of results 

1 Avorn et 
al. 
(15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1992 USA Cluster 
RCT 

Nursing homes NHs = 12 
NHR= 823 
 

65 and 
older 

- physicians who is there 
prescribing of psychoactive 
drugs was above threshold at 
the baseline evaluation were 
invited by pharmacists for 
separate sessions (3 
interactive visits). 
- All physicians of NHR 
received 6 literature 
summaries (insomnia, 
behavioural problems) in 3 
mailings.  
- 4 training sessions were 
delivered to nurses/ nursing 
assistants on geriatric pharma 
psychology, alternatives to 
psychoactive drugs 

5 months -psychoactive drug use 
scores 
-proportion of residents using 
antipsychotics. 

-psychoactive drug use mean in 
intervention 27% compared to 80% in 
control group (P=0.02).  
-antipsychotics ceased in intervention 
32% versus 14% in control.  
- no of days/patient/ month greatly 
reduced in intervention than control. 
-no of non-recommended hypnotics 
ceased and substituted with alternative 
drugs/discontinued completely were 
45% in intervention versus 21% control.  

2 Rovner 
et al. (32) 

1996 USA RCT Nursing homes  
 

1 NH (250 bed 
community 
NH)  
NHR = 89 
 

65 and 
older 

-As ap art of a dementia care 
program: implementation  
of new prescribing guidelines 
based on protocol for 
psychotropic drug 
management  
-Educational rounds weekly 
for 1 hour to discuss patient's 
behavioural disorders,  
 and medical status 
 

6 months - antipsychotic drug 
- behaviour disorders 
-restraint use, 
- and cognitive/ functional 
status. 
 
 
 
 
 

-Statistically significant 71% reduction in 
agitation with intervention versus 49% 
with control 

3 Meador 
et al. (33) 

1997 USA  RCT Nursing homes NHs = 12 
NHR = 1311 

65 and 
older 

-geropsychiatrist delivered 
educational visit to physicians 
(45-60min) 
-NH staff received 5-6 1-hr 
programmes over 1 week 
delivered by nurse educator. 
-after 1 month, follow up 
sessions 
- when requested, evening 
meetings for families. 

6 months -Proportion of APs drug use in 
days/ 100 /days of stay. 
-severity and presence of 
behavioural symptoms. 

-APs use per 100 days at baseline in 
intervention gp decreased from 25.3 
days to 19.7 per 100. 
-Aps reduction is 23% in intervention gp 
to control gp.  
-33% NHR in intervention gp had their 
antipsychotics ceased.  
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4 

Schmidt et 
al. 1&2 
(17,42) 

1998 Sweden Cluster 
RCT 

Nursing homes NH=33 
NHR=1854 
 

65 and 
older 

-Monthly multidisciplinary 
meetings led by pharmacist 
for 12 months  

12 
months 

-Proportion of residents with 
psychotropics 
-non recommended hypnotics, 
antidepressants. 
 

-19% of residents in the intervention gp 
ceased APs (p=0.007). 
-37% of residents ceased non- 
recommended hypnotics in intervention 
gp (p<0.001). 
 

Schmidt et 
al. (19) 

2000 Sweden Cluster 
RCT 

Nursing homes NH=36 
NHR = 1549  

65 and 
older 

Nursing homes participated 
in 1995 were followed up. 

three-
year 
follow-up 

Medication appropriateness -proportion of residents prescribed non-
recommended hypnotics were lower 
(14.0%) compared to previous study 
1995 (19.0%). 
- in1998 5% of residents were prescribed 
non recommended hypnotics compared 
to control gp (10.1%). 

Claesson 
et al. (16) 

1998 Sweden Cluster-
RCT 

Nursing homes NH= 33 
NHR= 1854  
 

65 and 
older 

- regular multidisciplinary 
meetings (physician, 
pharmacist, NH 
nurses/assistant) reviewed 
resident’s drug use on a 
monthly basis over 12 
months. 
-education for selected 
pharmacists (5 
occasions=65.5 hr), topics 
were drug use in elderly, 
geriatrics. 

14 
months 

Medication-related problems 
 

-NH residents were prescribed on 
average 7.7o 
(range: 6-11) medications. 
-  laxatives (70%) 
-psychotropic drugs (77%, range: 50%-
95%). 
 

5 Furniss et 
al. 
(18) 

2000 England. Cluster 
RCT 

Nursing homes NH= 14  
NHR=330 
residents: (172 
ctrl, 158 Int) 

65 and 
older 

-Medication review led by 
pharmacist. 
- pharmacist review the 
medications at NH, GPs 
surgery, or over phone.  
-Pharmacist collected details 
of current medication, 
medical history and current 
problem identified by nursing 
home staff.  
- 3 weeks post-medicine 
review, NH were revisited to 
identify any problems and to 
ascertain on whether changes 
had been implemented. 
 

8 months -no of prescribed medications 
-Types of medications, reason 
for using neuroleptic 
medications. 
-hospital admission (in-patient 
days) 
-MMSE 
-GDS 
-BASDEC 
-CRBRS 
-Falls and death 

- 239 of recommendations 
accepted by GP (91.6%). 
-change of medications =144 
 
-In total MMSE were declined. 
- Mean CRBRS scores increased in Int 
compared to ctrl 
- deaths in ctrl were higher than Int NHs. 

6 Stein et al. 
(21) 

2001 USA Cluster 
RCT 

Nursing homes NH=20 
NHR=147 

65 and 
older 

-Staff training sessions (30 
min) 

3 months NSAIDs and paracetamol 
Use in the past week 

-Mean number of days of NSAIDs use 
deceased in Int gp from 7.0–1.9 days 
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 -Study physician 
visited/telephone to all 
primary care physicians 
-physicians received 
messages about NSAIDs   
risks and benefits 
, algorithm for stopping 
NSAIDs, or aternatives such 
as paracetamol or topical 
agents and  
non-pharmacological 
management for pain. 

compared to ctrl gp (7.0–6.2 days), P = 
0.0001 
- paracetamol use in Int gp increased 
(3.1 days) compared to ctrl (0.31 days), P 
= 0.0001. 
 
 
 

7 Roberts et 
al. (20) 

2001 Australia Cluster 
RCT 

Nursing homes NH=52 
NHR= 3230 

65 and 
older 

-nurse education (6–9 
problem-based education 
sessions) including geriatric 
medications and common 
problems in long care such as 
depression & pain.  
-supported by bulletins, wall 
charts and clinical pharmacist 
visits. 
- clinical pharmacist average 
contact 26 hr/NH 
-clinical pharmacist reviewed 
drug regimen for 500 
residents selected by home 
staff. 

12 
months 

-Mortality rate 
-hospital admission 
-Drug use 
-ADEs 
-Medication-related problems 
 

-mean no of psycholeptics administered 
/resident in Int gp decreased (-0.14,95% 
CI -0.28-0.0, p=0.044) 
 
- in the intervention group mean 
number of benzodiazepines 
Administered/ resident reduced  
(-0.06, 95% CI -0.06 to 0.04, p= 0.29). 

8 Crotty et 
al. (a) 
(22) 

2004 Australia Cluster 
RCT 

Aged care 
facility 

NH=10 
NHR= 154 
 

65 and 
older 
 
 

-2 multidisciplinary case 
conferences were conducted 
6-12 weeks. 
-pharmacists, geriatrician, 
residential care staff, GP, and 
a representative of the 
Alzheimer’s Association of 
South Australia. 
-medication review prepared 
by the resident’s GP before 
case conference.  

7 months -MAI score 
 

 
-Mean MAI score in Int gp 4.1 (2.1-6.1) 
versus 0.4 (0.4-1.2) in ctrl gp. 
- benzodiazepines: mean MAI score in 
int.gp 0.73 (0.16-1.30) versus -0.38 (-
1.02 to 0.27) in ctrl gp. 
 

9 Crotty et 
al. (b) 
(34) 

 

2004 Australia RCT long-term 
care 
facility/hospital 
discharge  

NH=85 
NHR=110 
Discharged from 
3 hospitals 

65 and 
older 

-pharmacist transition 
coordinator transfers the 
medication-related 
information to the family 
physician and community 
pharmacist. 

8 weeks 
 
 

-MAI score 
-Hospital admission 
-Medication related problems 
-ADEs, 
-falls 
 

-No change in MAI score in Int gp 2.5, 
95% CI1.4-3.7) 
-In ctrl gp MAI score had worsened 6.5, 
95%CI 3.9-9.1) 
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-case conference at facility 
within month of transfer 
include pharmacist, nurse, 
family physician, community 
pharmacist, 

10 Crotty et 
al. (c) 
(35) 

2004 Australia RCT Residential care 
facilities 

NH=20 
NHR=715  

65 and 
older 

-Educational intervention: 
two (30 min) outreach visits 
of pharmacists to doctors.  
- presenting detailed audit 
information on psychotropic 
use, stroke risk reduction, 
and fall rates.  
-4 (2hr training sessions) for 
link nurse in each facility.   

7 months -MAI score 
-Hospital admissions 
- MRP 

-No significant difference in 
psychotropic drug use before &after 
intervention (0.89,95%CI 0.69-1.15). 
-PRN of antipsychotics drug use 
increased in Int gp compared to ctrl gp 
(4.95,95%CI 1.69-14.50). 
 
- No significant difference in BZD drug 
use before & after intervention 
(0.89,95%CI 0.69-1.15). 
- No significant difference in falls (1.17, 
95%CI 0.86-1.58). 
 

11 
 
 
 
 
 
 
 
 
 
 
 

Fossey et 
al. 
(23) 

2006 UK Cluster 
RCT 

Nursing homes NH=12 
NHR= 349  
 

65 and 
older 
 

-Training and support to care 
staff on non-pharmacological 
interventions, alternatives to 
neuroleptic use. 
-Medication review by  
Led by old age psychiatrist, 
senior nurse every 3 months  
-contact between 
psychiatrist and prescribers 
to provide and wrote 
prescribing 
recommendations 
 

12 
months 

-Proportion of residents 
receiving neuroleptics. 
-CMAI 
- QoL  

- reduction in neuroleptic use/resident  
(19.1%, 95% CI 0.5–37.7%, P = 0.045) 
 
--Neuroleptic use decrease 24% in exp 
(47% to 23%) but increased in ctrl 7.6% 
(49.7% to 42.1%).  
-No significant changes in CMAI 
 

12 Zermansky 
et al. (36) 

2006 UK RCT Nursing homes  
and residential 
homes 
 

NH= 65 
NHR= 661  
 

65 and 
older 

- Pharmacist medication 
review by using the resident’s 
medical record. 
- consultation with the 
resident’s and carer. 
-pharmacist forward written 
recommendations  
to GP.  
 
 
 

6 months -no. of changes in 
medication/patient 
-Hospital admissions 
-Medication-related problems 
-Medicine costs  
-Number of medicines per 
participant 
- Mortality 
- Falls 
- SMMSE 
-Barthel index 
-GP consultations 

- Increase in mean number of drug 
changes/patient  
ctrl: 2.4 versus 3.1 in Int (P 
< 0.01) 
-no of falls reduced significantly 
- pharmacist 
recommendations accepted (75.6%), 
and 76.6% of these recommendations 
were 
implemented. 
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13 Gurwitz et 
al. (24) 

2008 USA 
and Canada 

Cluster 
RCT 

Two large long-
term care 
facilities. 

Facility=2 
Residents = 
1118 
 

65 and 
older 

-Computer program (order 
entry with clinical decision 
support system). 
-  more than 600 
potentially serious drug-drug 
interactions alerts were 
reviewed. 
-no of ADEs were identified 
(preventable events including 
errors and drug-drug 
interactions were 
determined). 
-alerts included in the CDSSs 
were assessed to determine if 
any of them   
could have prevented the 
prescribing of these drugs. 

1 year in 
one 
facility 
and 6 
months 
in the 
other 

-Number of preventable ADEs 
- ADEs severity 
- ADEs preventability 
 
 

-None 
ADEs = (1.06,95% CI 0.92-1.23) 
Preventable ADEs 
= (1.02,95% CI 0.81-1.30) 

14 Field et al. 
(25) 

2009 Canada Cluster 
RCT 

long-term care 
facility 

-One long-term 
care 
Facility 
- 22 long-stay 
units 
Residents= 
833 

65 and 
older 

The 22 long-stay units were 
randomly assigned  
- for Intervention units’ 
prescriber: Alerts related to 
medication prescribing for 
residents with renal 
insufficiency were displayed. 
-Control units: Alerts hidden 
and tracked 
- The types alerts were: 
maximum recommended 
daily dose/frequency of 
administration, medication to 
be avoided, and missing 
information. 

12 
months 

-Proportion of final drug orders 
alert that were appropriate 
 

-Appropriate final drug orders 
proportion were high in Int (1.2, 95% CI 
1.0–1.4) for frequency. 
-for drugs that should be avoided (2.6, 
95% CI 1.4 -5.0).  
 for missing information (1.8, 95% CI 1.1 
to 3.4). 
-Appropriate final drug orders  
 Significant in Int (1.2 95% CI 1.0- 1.4). 
 

15 Patterson 
et al. (26) 

2010 Ireland Cluster 
RCT 

 Nursing homes NH=11 
NHR=334 

65 and 
older 

-intervention homes were 
visited monthly by trained 
pharmacists for 1 year. 
Resident’s information was 
collected from records, GP 
and community pharmacist. 
Interviews were conducted 
with the residents and next of 
kin to assess the need for 
medicines.  

Monthly 
for 12 
months 

-Proportion of residents 
prescribed inappropriate 
psychoactive medications. 
-no of falls 

- At 12 months, residents taking 
inappropriate 
psychoactive medications in Int gp 
(19.5%) decreased compared to ctrl gp 
(50%)  
intervention homes  
 (0.26, 95% CI 0.14-0.49) 
-No change the falls rate  
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- applied an algorithm to 
assess appropriateness of 
psychoactive medication 
and worked with GPs to 
improve the prescribing of 
these medications. 

16 Testad et 
al. (27) 

2010 Norway Cluster 
RCT 

Nursing homes NH=4 
NHR=211 
 

65 and 
older 

-Education and training 
program (2 days seminar 
and monthly group 
guidance for six months). 

12 
months 

-% of residents using 
antipsychotic drugs 
- Restraint use 
 

-No statically significant difference in 
antipsychotic use. 
- Significant reduction in 
Aggression in Int gp at 6 & 12 
month follow-up.  
-Significant reduction 
in proportion of residents 
restrained at 6 months but not at 12 
months. 

17 Lapane et 
al 
(28) 

2011 United 
States 

Cluster 
RCT 

Nursing homes NH=25  
NHR=3321  
 

65 and 
older  

- GRAM is automatically 
generated to 
assist consultant pharmacists 
identify residents at risk for 
delirium/ falls 
-Detailed instruction of 
consultant pharmacists 
providing targeted 
medication review for all 
residents at high-risk. 
- Reports within 24 hours of 
admission and used during 
monthly review. 

 
12 
months 

-Mortality 
-Hospital admission potentially 
due to ADEs. 

-Mortality rate /1000 
resident-months, 
HR: 0.90 (adjusted HR 0.89, 95% CI 0.73–
1.08) 
-Hospital admission/1000 
resident-months, 
HR: 1.13 (adjusted HR 1.11, 95% CI 0.94–
1.31). 
 
 

18 Pope et al. 
(37) 

2011 UK, Ireland RCT Nurse-managed 
continuing-care 
 

NHR=10  
nurse-managed 
continuing-care 
Residents=225 
 

65 and 
older 

-medical assessment by a 
geriatrician, and using Beer’s 
criteria for 
multidisciplinary panel 
medication review. 
- recommendations 
forwarded to the GP. 
- after 6 months, 
reassessment occurred  

6 months -no of drugs prescribed  
-mortality 
-medication cost 
 
 

-92.7% of patients received medication 
recommendations and 80.1% accepted. 
- total number of medications/ 
patient/d reduced in Int gp 
 (11.64 - 11.09 compared to ctrl 
11.07 - 11.5). 

19 
 
 
 
 
 
 

Kersten et 
al 
(38) 

2013 Norway RCT Nursing homes 
 

NH=22 
NHR=87 

65 and 
older 

-A paper-based review with a 
view to reduce ADS scores 
were conducted by clinical 
pharmacist.  
-clinical pharmacist discuss 
discontinue or replace an 
anticholinergic 

8 weeks - Cognitive function 
- anti-cholinergic side-effects 

- cognitive function not improved 
- anti-cholinergic side-effects not 
improved 
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drug with the physician 
before changes were 
implemented. 

20 Milos et 
al. 
(39) 

2013 Switzerland RCT Nursing homes 
or community 

NHR=279  
 

75 
years 
or older 

Pharmacists-led 
medication review that 
included   assessment of 
relevant parts of (EMRs) and 
collection of patient’s blood 
sample data. 
- clinical pharmacist-initiated 
medication reviews based on 
the background information 
to identify DRPs. 

2 months - no of PIMs. 
- DRPs 
 

-6% decreased in PIM in Int gp 
-Total no of DRPs in the intervention 
group was 431 [mean 2.5 (1.5) / patient 
(range 0-9) 
- No significant difference between the 
no of DRPs in nursing home patients 
[mean 2.53 (1.33)] and community-
dwelling patients [mean 2.55 (1.29)] 
Significant in changes in the actions 
taken by the physician were for lowered 
dosage. 

21 Frankenth
al et al. 
(40) 

2014 Israel RCT chronic care 
geriatric facility 

NH=1 
NHR= 359 

65 and 
older 

-medication review 
conducted by pharmacist 
-to identify PIMs and PPOs 
medications screened with 
STOPP/ 
START criteria then followed 
up with recommendations to 
the chief physician.   
- chief physician decided to 
accept or not. 

12 
Months 

-medication appropriateness 
-mortality 
-hospital admission 
-QoL 
-MRP 
-medication cost 
 

-significant decreased in the average 
number of drugs prescribed in Int gp (P < 
.001). 
- significant decreased in the average 
number of falls in Int gp (P = .006). 
-decrease in the average drug costs in 
Int gp by US$29. 
- hospitalization, FIM scores, and QoL 
were same in both groups. 

22 García-
Gollarte, 
et al. (29)  

2014 Spain Cluster-
RCT 

Nursing homes NH=36 
NHR=716 
 

65 and 
older 

-30 doctors received 
educational intervention. 
- The educational 
intervention included general 
drug use in elderly, STOPP 
START workshop, and adverse 
drug reactions in older 
people.  
-participants also received 
educational material and 
references 
- on-demand support (via 
phone) for 6 months 
provided by the educator. 

6 Months - Medication appropriateness 
(STOPP-START) 
-Hospital admissions 
Medication appropriateness 
(STOPP-START) 
-Falls 
 

- The mean number of inappropriate 
drugs was higher in ctrl gp (1.29 - 1.56) 
compared to Int gp (0.81 -1.13).  
 
-no of falls increased in the ctrl gp from 
19.3% - 28% and not significantly change 
in the intervention group from 25.3% - 
23.9%. 
 
 
 

23 Pitkala et 
al. 
(30) 

2014 Finland Cluster-
RCT 

Assisted living 
facilities 

Facility= 20 
Residents= 227  
 

65 and 
older 

-two 4-hr interactive training 
sessions for nursing staff 
aimed to enable nurses to 
recognize potentially harmful 
medications and 

12 
months 

 -Medication appropriateness 
-Hospital admissions  
-Mortality 
-QoL 
-MMSE 

-mean number of potentially harmful 
drugs lowered in int gp (-0.43, 95% CI-
0.71 to -0.15) and not changed in ctrl gp  
(+0.11, 95% CI -0.09 to +0.31) (P= .004). 
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corresponding adverse drug 
events. 
-the second 4-hr sessions: 
case-study-based. 
- nurses in this intervention 
were asked to identify 
potential MDR 
and highlight these to the 
consulting doctor. 

 
 
 

-HR QoL decreased in Int gp (-0.038, 95% 
CI -0.054 to -0.022) compared to ctrl gp 
(-0.072 ,95% CI -0.089 to -0.055) (P = 
.005). 
-hospital admission decreased 
significantly in int gp (1.4 
days/person/year, 95% CI 1.2 to -1.6) 
compared to ctrl gp (2.3 
days/person/year; 95% CI 2.1to -2.7), 
RR=0.60, 95% CI 0.49 to -0.75, P < .001). 

24 Connolly 
et al. (31)  

2015 New 
Zealand  

Cluster-
RCT 

RACFs NH=36  
NHR=1998 

65 and 
older 

- Gerontology nurse specialist 
delivered staff education and 
clinical coaching. 
- benchmarking of resident 
indicators including restraint 
use, falls, etc.). 
- multidisciplinary team 
meeting (1hr) monthly for the 
first 3 months. 

14 
months 

- Hospital admissions 
(ambulatory sensitive 
hospitalisations, total acute 
admissions). 
-Mortality 

-no differences between Int and ctrl gp 
in rates of ambulatory sensitive 
hospitalisations admission (1.07; 95% CI 
0.85-1.36; P = 0.59). 
-no difference in mortality (1.11; 95% CI 
0.76-1.61; P=0.62). 

25 Potter et 
al. 
(41) 

2016 Australia RCT  RACFS Facility=4 
Residents= 95   
 

65 and 
older 

-medication review followed 
by discontinuing non-
beneficial medications 
conducted by a GP and a 
geriatrician/clinical 
Pharmacologist 
- During deprescribing, 
 the GP reviewed participants 
weekly. 

12 
months 

-no of falls 
-mortality 
-no of fallers 
-cognitive function 
-QoL 
 

-mortality 26% in int gp and 40% in ctrl 
gp 
(HR 0.60, 95%CI 0.30 to 1.22). 
-QoL  
Changes in Int gp (− 1.0 ± 4.3) compared 
to ctrl gp (− 1.0 ± 4.7). 
-Falls 
-Patients with one or more falls 
in int gp (0.56, 95% CI 0.42–0.69) 
compared to ctrl gp(0.65, 95% CI 0.50–
0.77), (p = 0.40) 

RCT, Randomised Controlled Trials; NHR, Nursing Home Residents; NHs, Nursing Homes; CDSSs, Computerised Clinical Decision Support Systems; CI, Confidence Interval; GP, General Practitioner; no, number; min, 

minutes; hr, hour; APs, Antipsychotics; gp, group; ctrl, control; Int, intervention; MMSE, Mini-Mental State Exam; GDS, Geriatric Depression Scale; BASDEC, Brief Assessment Schedule Depression Cards; CRBRS, Crichton-

Royal Behaviour Rating Scale; P, p value;  NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; ADEs, Adverse Drug Events; MAI, Medication Appropriateness Index; MRP, Medication-related Problem; PRN, pro re nata 

(when necessary); BZD, Benzodiazepine;  CMAI, Cohen-Mansfield Agitation Inventory; QoL, Quality of Life; exp, experiment group; %, percentage; GRAM, Geriatric Risk Assessment Med Guide; HR, Hazard Ratio; ADS, 

Anticholinergic Drug Scale; EMRs, electronic medical records; PIMs, Potential Inappropriate medications; PPOs, potential prescription omissions; STOPP/START, Screening Tool of Older Person’s potentially inappropriate 

Prescriptions and Screening Tool to Alert doctors to Right Treatment, FIM, Functional Independence Measure.  
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Figure 12 PRISMA flow diagram 
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Full-text articles excluded, 
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Systematic review (32) 

Study design (23) 

Narrative review (22) 

Protocol (7) 

Secondary data (3) 

Book section (3) 

Out of scope (1) 

International consensus (1) 

Cochrane review summary 
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Studies included in quantitative synthesis  

RCT (n = 28) 

                    4 papers reported results of one 

study 

Studies finally included in 

systematic review, meta-

analysis  

(n = 25) 

Google scholar  

(n = 1590) 

Medline 

(n =655) 

PsycINFO 

(n = 2904) 
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excluded (n = 2890) 

Abstracts screened (n = 263) 
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(n = 157) 
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other systematic reviews  

(n = 45) 

 

 

Full-text articles excluded, 
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(n =30) 

Out scope (6) 

Irrelevant setting: 

Home care (3) 

Primary care (5) 

Hospitals (6) 

Ambulatory care (3) 

General practices (4) 

Home health agencies (1) 

Home health care centres 

(1) 

Veterans Affairs Center 



108 
 

 

Figure 13 Risk of bias graph 
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Figure 14 Risk of bias summary 
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Figure 15  A meta-analysis of the effect of intervention appropriateness 

 

Figure 16 Standardised mean difference in the change of MAI score comparing experimental 
(intervention) group and control group 
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Figure 17 Subgroup analysis of the effect of interventions medication review, multi-disciplinary team 
meetings, staff education and computerised clinical decision. 
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Figure 18 A meta-analysis of the effect of interventions on hospital admission 

 

 

Figure 19 A meta-analysis of the effect of interventions on mortality 
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Figure 20 A meta-analysis of the effect of interventions on falls 

 

 

Figure 21 A meta-analysis of the effect of interventions on quality of life (QoL) 

 

Figure 22 A meta-analysis of the effect of interventions on Behavioural and Psychological Symptoms 
of Dementia (BPSD) 
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Figure 23 A meta-analysis of the effect of interventions on adverse drug events (ADEs) 

 

 

 

Figure 24 A meta-analysis of the effect of interventions on cognitive function 
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3.5  Discussion 

This systematic review examined how a wide variety of interventions optimise medications 

prescribed in nursing homes, when applied either individually or through multi-faceted 

approaches. Our meta-analysis of available data showed that the interventions implemented 

in the included studies can improve medication appropriateness in older residents, although 

heterogeneity was high among included studies. Whilst these results were promising, the 

impact on the residents’ clinical outcomes was undetectable. There was limited evidence for 

effectiveness of interventions in reducing hospitalisation, all-cause mortality, falls, ADEs, 

cognitive function or BPSD. 

There are several published systematic reviews on clinical outcomes of different interventions 

conducted in aged care homes. In a review by Forsetlund and colleagues  (309), the authors 

found that both educational outreach/educational interventions and medication review by 

pharmacists under certain situations could reduce inappropriate drug use in nursing homes. 

However, they reported that the evidence was of poor quality and too low to assess the effect 

of the interventions on health outcomes. A review by Loganathan et al. (279) grouped the 

interventions into four groups (staff education including academic detailing, multi-disciplinary 

team meetings, medication review, and computerised clinical decision support system). No 

one interventional strategy was found to be effective. However, the most promising 

intervention seems to be education including academic detailing. That review reported that 

multifaceted interventions are likely to be required to improve prescribing in care homes 

(279).  A narrative review by Shafiee et al (308), which included 18 studies, seven of them 

RCTs, found that the interventions may improve medication appropriateness in people with 
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dementia in any settings, but the evidence for the effect of the interventions on health 

outcomes remained uncertain.  

Our findings on clinical outcomes are in line with that of previous reviews (340, 341), which 

found no evidence for the interventions impacting resident’s clinical outcomes such as ADEs, 

mortality, QoL and hospital admission. Since the elderly often exhibit non-specific clinical 

symptoms such as depression, constipation, falls and confusion, it is difficult to detect ADEs 

as opposed to the general condition of the residents. Another possible reason for the lack of 

significant effect of interventions on falls and ADEs may be the potential for underreporting 

of incidents that were obtained from nursing records. The lack of effect of interventions on 

QoL in the treatment group compared to the control may be attributed to the wide variation 

in the length of the follow up period (3-12 months) (340). 

Interventions that focus on individual team members may had limited effectiveness in busy 

clinical environment. For example, the educational intervention delivered by a pharmacist 

(332) failed to have any significant effect on major outcomes. The investigators demonstrated 

that the lack of effect was attributed to staff attrition, short study duration, and not all the 

physicians in the recruited homes participated in the study.  

Very few of the interventions were based on strong theoretical foundations. An exception 

was the educational study by Pitkälä et al (327), who suggested that the use of constructive 

learning theory to recognise potentially harmful medications was more likely to change 

practice in healthcare than using lectures alone. Deficits in the education of health 

careworkers were thought to be important. Forsetlund et al. (309) suggested that health care 

providers receive inadequate training in geriatric medications in their education. Therefore, 

any intervention for minimising medications usually requires some form of education.  
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Although our primary focus was on clinical outcomes, some interventions demonstrated a 

decrease in medication-related costs. Frunsis et al. (315) reported a reduction in the cost of 

medicine per resident over 4 months period by 27.47 GB Pounds in the intervention group. 

Roberts et al. (317) reported savings in drug cost (64 AUD/ resident/year in intervention 

group) in the clinical pharmacy program. Frankenthal et al. (337) found a significant reduction 

in the average monthly costs of medications in the intervention group ILS 279± 171.9 

compared to baseline ILS 382.7±279 (P<0.001) at 12 months follow-up period. Pope et al. 

(334) reported a net reduction in medication cost in intervention group over a 6-month 

period.  While, Crotty et al. (319) reported similar Pharmaceutical Benefit Scheme (PBS) 

monthly drug costs of regular medications between groups (mean AUD 359 in intervention 

versus AUD 303 in control (P= 0.837). These interventions require resources and therefore, 

evaluating these interventions economically and their cost-effectiveness should be 

considered in future research.  

3.5.1 Strengths and limitations  

This systematic review was based on a comprehensive search of the literature that was 

limited to 25 studies with robust design (RCT, CRCT) and compared to previous reviews on 

related topics (279, 341), our sample size may be regarded as sufficiently powered.   

Another strength of this review was a focus only on residents in care homes. The nursing 

home population is at heightened risk of receiving multiple drugs because of their 

comorbidities. Therefore, evaluating specific available interventions optimising medications 

in this setting is required. We were able to complete meta-analyses to pooled the overall 

effects. 
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This study is not without limitations. We included only English language publications, which 

may lead to potential omission of other interventions. Although MEDLINE, PubMed, Google 

scholar, and PsycINFO databases were searched for relevant articles, some studies indexed in 

other databases may have been missed. We identified several additional articles manually 

which may indicate poor indexing of older studies and a lack of consistent terminology.  

Due to the nature of the interventions, performance and detection biases may have resulted 

from the difficulty in maintaining blinding. Meta-analysis of some studies was difficult due to 

the variations in the measurement of specific outcomes. Certain outcomes, such as cognitive 

function, were examined in a limited number of articles, reducing the power of the analysis. 

Further, certain studies were small or had short study periods, which may potentially limit the 

effect of an intervention on the outcomes. We attempted to evaluate medication-related 

problems such as drug interactions, number of pharmacist recommendations etc. but these 

outcomes were not consistently reported in the studies and this our ability to draw any robust 

conclusions was limited. 

Heterogeneity was notable among some studies included in the meta-analysis.  The factors 

that caused this heterogeneity were difficult to discern. Due to differences in training, the 

characteristics of the nursing home residents, healthcare culture, the number of physicians’ 

visits and their usual practices the ability to generalise findings from one country to another 

is difficult. 
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3.5.2 Implications for research and practice 

 In view of the considerable investment in strategies aimed at improving medication 

appropriateness in RACFs worldwide, our findings question the value of such interventions 

based on the apparent lack of outcomes that may be meaningful to RACF residents. 

Large, high quality RCT studies are required to identify effective interventions to optimise 

medications used in RACFs. Regarding physicians or staff acceptance of the intervention, only 

limited information was provided in the studies. Further qualitative study utilising semi-

structured interviews may provide useful information to obtain the opinion of healthcare 

professionals with regard to process outcomes, such as whether the intervention was 

perceived to be successful or not, and to identify the potential means to overcome the 

barriers to changing professional behaviour by this method. More intensive interventions on 

medical and care staff with more stringent monitoring may be required.  

3.6 Conclusion 

This systematic review found that multifaceted interventions including medication review, 

staff education/training, multi-disciplinary case-conferencing and clinical decision support 

technology could improve the appropriateness of medications at RACFs. However, evidence 

for the effect of these interventions on residents’ clinical outcomes was scarce and no 

conclusion could be drawn. More robust clinical studies are required to ascertain the health 

outcomes benefits.  
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CHAPTER 4:  

Pattern of prescription of psychotropics (antipsychotics, 

antidepressants, and benzodiazepines) in Western 

Australian residential aged care facilities. 
 

This chapter was published in The Internal Medicine Journal (IMJ) 

Almutairi H, Stafford A, Etherton‐Beer C, Flicker L. Pattern of prescription of psychotropics 

(antipsychotics, antidepressants and benzodiazepines) in Western Australian residential aged 

care facilities. IMJ. 2021;51(12): 2140-3.DOI: 10.1111/imj.15608 

4.1  Abstract 

Behavioural and psychological symptoms of dementia are exhibited by up to 90% of residents 

in aged care facilities and is associated with a risk of inappropriate use of psychotropic drugs. 

This study examined the prevalence pattern of psychotropic drug use in 409 residents from 

11 residential aged care facilities in Western Australia. Sixty-four (n=64,15.6%) residents were 

not prescribed any psychotropic drug, 345 (84.4%) were prescribed at least one psychotropic 

drug, and between 4 to 10% prescribed high doses, depending on the class of psychotropic. 

Despite increasing awareness of inappropriate psychotropic drug use in this population, 

targeted and effective interventions are required to improve psychotropic prescribing 

practices. 

Keywords 

psychotropics, long-term care, dementia, older adults, nursing home 
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A substantial number of Australia’s older population who live with dementia are cared for in 

residential aged care facilities (RACFs) (67). Psychotropic drugs are commonly prescribed for 

residents with behavioural and psychological symptoms of dementia (BPSD) (81). This is 

despite the high risk of adverse events associated with these drugs, and professional 

guidelines recommending non-pharmacological strategies be used as first-line treatment 

(270). There are limited pharmacological options for the treatment of BPSD. There has been 

a concerted effort by government, industry, and professional societies to reduce the use of 

antipsychotics in the treatment of BPSD (177). However, in many parts of the world, such 

recommendations and warnings have had minimal impact on patterns of antipsychotic use 

among older adults (342).  

A major barrier to addressing this issue is a lack of prescribing pattern data for Australian 

RACFs, which impedes policy- making and jurisdictional guideline development (269, 270). A 

cluster randomised controlled trial (CRCT) involving 409 participants in 11 RACFs in Western 

Australia is evaluating the effects of a nationally - available consultancy service provided in 

RACFs. The service aims to ensure that psychotropic drugs are used appropriately for BPSD. 

As part of this trial, baseline psychotropic drug use amongst the patient cohort was evaluated, 

and is presented in this report.  

As part of the CRCT, prescription data (medication, dose, and frequency of use) for all 

psychotropic drugs of interest (antipsychotics, antidepressants, and benzodiazepines) in all 

participants were collected over a 31-day time period (from 1st of October to 31st of October 

2019) . Descriptive analysis was performed to examine the prescribing patterns of the 

psychotropic drugs. The proportion of residents using antipsychotics, antidepressants, and 

benzodiazepines was calculated as percentages. 
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 Doses of antipsychotics, antidepressants, and benzodiazepines were converted to 

olanzapine, fluoxetine, and diazepam equivalents, respectively, and calculated as total 

equivalent dose of olanzapine, fluoxetine, and diazepam per day per resident, respectively 

(292-294). Doses were compared to the World Health Organization (WHO) defined daily dose 

(DDD), defined as the assumed average maintenance dose per day for a drug used for its main 

indication in adults (295).  

Once the equivalent daily doses were calculated, they were then classified into standard, and 

high doses based on WHO DDDs and other relevant literature, as follows: Antipsychotics: 

standard (≤ 20mg olanzapine equivalents/day), high (>20mg olanzapine equivalents/day) 

(343). Antidepressants: standard (≤ 20mg fluoxetine equivalents/day), high (> 20mg 

fluoxetine equivalents /day) (295). Benzodiazepines: standard (≤ 10mg diazepam 

equivalents/day), high(> 10mg diazepam equivalents /day) (295). The analyses were 

performed using IBM SPSS Statistics, Version 27 (IBM Corp, Armonk, NY).  

Ethical approval was obtained from Human Research Ethics Committee - The University of 

Western Australia (reference, RA/4/20/4792) prior to the commencement of the study. The 

CRCT registered at Australian New Zealand Clinical Trials at https://anzctr.org.au 

(ACTRN12620000268943).  

The distribution of psychotropic drug use amongst the 409 residents is shown in Table 9. A 

majority of residents 345 (84.4%) used at least one psychotropic drug, with 155 (44.9% of 

psychotropic users) using more than one class of psychotropic drug. Of the users of multiple 

psychotropic drugs, the most common combination was an antipsychotic with an 

antidepressant (68 residents, 16.6% of psychotropic users). 

https://anzctr.org.au/
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Of the total, 37 residents (9%) received daily doses of all three classes of psychotropics 

(antipsychotics, antidepressants, and benzodiazepines). Regarding the 187 antipsychotic 

users, 168 (89.8% of antipsychotic users) received standard doses, whilst 19 (10.2%) received 

high doses (Figure 25). Similarly, the majority of antidepressant (226 users, 92.9% of 

antidepressant users) and benzodiazepine (88 users, 88.1% of benzodiazepine users) doses 

were standard. The median equivalent doses were 2.5mg olanzapine/ day for antipsychotics, 

5mg diazepam/ day for benzodiazepines and 20mg fluoxetine/ day for antidepressants.  

 

Table 9 Use of antipsychotics, antidepressants and benzodiazepines in residents of 11 residential 
aged care facilities in Western Australia 

Psychotropic medication used Number of residents (% of total) 

No psychotropic medications 64 (15.6%) 

Antipsychotic only 62 (15.1%) 

Antipsychotic + benzodiazepine 20 (4.9%) 

Antipsychotic + antidepressant 68 (16.6%) 

Antipsychotic + benzodiazepine + antidepressant 37 (9.1%) 

Benzodiazepine only 17 (4.2%) 

Benzodiazepine + antidepressant 30 (7.3%) 

Antidepressant only 111 (27.1%) 

Total 409 (100%) 
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Figure 25 The prevalence of antipsychotics, antidepressants and benzodiazepines prescribing in 11 
residential aged care facilities (n= 409) 
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4.2 Discussion 

This data provides further insight into the prevalence of psychotropic drug use in Western 

Australian RACFs, particularly antipsychotics and combination psychotropic use. Though 

neither indication for use for the psychotropics, nor the appropriateness of their prescribing 

were identified in this study, the data reinforce the Royal Commission into Aged Care Quality 

and Safety recommendations to improve the aged care sector’s access to strategies that may 

rationalise and reduce the use of psychotropics in this vulnerable population (344). 

Recommendations made by the Royal Commission include regular access to medication 

management reviews services, allow pharmacists to conduct medication reviews for 

residents, and restricted prescription of antipsychotics in RACFs (344). 

In the current study, 84.4% of participants used at least one psychotropic drug. This is aligned 

with the findings of earlier studies. For example, the prevalence of psychotropic drug use in 

nursing home residents in Norway was 72.9%, with use of psychotropic drugs being more 

frequent in residents with dementia (345). Similarly, a cross-sectional, retrospective cohort 

study conducted in Australia between 2014 and 2015 found that nearly two-thirds of 11,368 

residents from 150 RACFs were taking at least one psychotropic drug regularly (270). 

However, the prevalence of the different types of psychotropic medications used in the 

current study differ to previous studies. In our study, 45.7% of participants were using an 

antipsychotic. In the 2015-2016 Australian cohort study, 22% were prescribed antipsychotics, 

and the prevalence in international studies ranging from 11% in Hong Kong to 38% in Finland 

(346). The findings of the current study are concerning, given the association of antipsychotic 

drugs with cognitive impairment, dementia diagnoses, behavioural symptoms, delusions, 

motor agitation, conflict, emergency department visits, and use of other psychoactive drugs. 
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Further investigation into the reasons for the comparatively high prevalence in Western 

Australian RACFs is required, and strategies to address this issue are required. 

In this study, prescription data for all antipsychotics, antidepressants, and benzodiazepines of 

all residents in the RACFs were collected over a 31-day time period. A retrospective cohort 

study of residents aged 65 years or above in 68 RACFs showed an annual prevalence of 

antipsychotic use ranged from 27.6% to 32.6% with a mean duration of use of antipsychotic 

drugs ranging from 212.7 to 216.1 days suggesting that antipsychotics are often used longer 

than recommended (347). Therefore, future studies should investigate the impact of 

prolonged use of antipsychotics on residents in RACFs in Western Australia. 

A limitation of our study was the inability to determine the indication for use of the 

psychotropics, and additional research should be undertaken to establish whether the use of 

these drugs was inappropriate or otherwise. Furthermore, the sample size was relatively 

small, and our findings cannot be generalised to all RACFs in Western Australia. 

A concerted effort is needed to prevent the use of antipsychotics in the treatment of BPSD, 

except in cases of psychosis and severe aggression. The unequal pattern of distribution of 

psychotropic drugs in the RACFs identified in the current study warrants additional 

investigation as specific interventions may be required for the very small number of residents 

using high daily doses. 
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CHAPTER 5:  

Aged care staff perceptions of an online training program 

for responsive behaviours of residents with dementia 
 

This chapter was published in Australasian Journal on Ageing (AJA) 

Almutairi H, Stafford A, Etherton-Beer C, Flicker L, Saunders R. Aged care staff perceptions of 

an online training program for responsive behaviours of residents with dementia. Australas J 

Ageing. 2021; 00:1–10. Doi: org/10.1111/ajag.13015 

5.1 Abstract 

Objective: To explore residential aged care staff perceptions of an online training program on 

management of antipsychotic medications for responsive behaviour in residential aged care. 

Methods: A qualitative process evaluation was undertaken in four residential aged care 

facilities of one organisation in Australia. Five focus group interviews were conducted with 25 

participants including nurses, care workers, occupational therapists, and assistants. 

Results: Direct care staff found that the training program increased their awareness and 

knowledge of responsive behaviours associated with dementia. Inductive thematic analysis 

identified three themes (a) Impact of online learning for dementia care; (b) Applying online 

learning in dementia practice; and (c) Realising the benefits and challenges of online learning. 

Conclusion: From the perspective of the participants, the online training program had a 

positive effect on their knowledge, communication, and practice of caring for residents with 

dementia with responsive behaviours. 

Keywords 

dementia, medication management, nursing homes, responsive behaviours, staff training 
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5.2  Introduction 

In Australia, 53% of people in residential aged care facilities (RACFs) are living with dementia 

(348). Most people with dementia living in RACFs experience behavioral and psychological 

symptoms (BPSD), including aggression, agitation, psychosis, insomnia, and anxiety, (80) often 

referred to as responsive behaviors (221). 

Current guidelines recommend the cause of responsive behaviours should be identified and 

addressed, and the first option be non-pharmacological interventions (83). Should such 

measures fail, or when the person is experiencing extreme distress, or is behaving in a highly 

aggressive manner, pharmacological options may then be considered (349). In RACFs, 

psychotropic medicines, including antipsychotics, antidepressants, and benzodiazepines are 

commonly prescribed despite these medications being highly associated with increased risk 

of falls, hospital admissions, mortality,(80, 81) mental health illness, and dementia (81). The 

prevalence of inappropriate use of psychotropics in RACFs in Australia is also concerning 

(270). A national Australian study across 150 RACFs found inappropriate use of psychotropics 

with 41% of the residents receiving antidepressants, 22% antipsychotics, and 22% 

benzodiazepines (81). The report from the Royal Commission into Aged Care Quality and 

Safety recommended regular medication management reviews, pharmacists to conduct 

medication reviews, and restricted prescription of antipsychotics in RACFs (344) .  

Various types of interventions including staff education, medication reviews, multi-

disciplinary case conferencing, and computerised clinical decision support systems have been 

implemented to reduce inappropriate use of medication in RACFs (350). Previous studies 

demonstrated that multi-disciplinary team-centred education interventions can reduce 

inappropriate prescribing of antipsychotics (83).   
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Online training is one approach used for education of aged care staff as it is centred around 

developing autonomy and independence while learning, and enables participation at any time 

and place (351). In Australia, Dementia Training Australia (DTA) has developed a range of 

online dementia education and resources. DTA delivered a one-hour self-directed online 

learning program about how to care for residents with responsive behaviour and the 

appropriate use of psychotropic medications and benzodiazepines (281). 

Additional research is warranted on the implementation and evaluation of education for  

RACF staff, as a recent study found that staff involved in aged care misunderstood the use of 

psychotropics to manage BPSD (352). Moreover, enrolled nurses (ENs) and care workers 

(CWs) were found to lack an understanding of the risks of using psychotropics and required 

additional education regarding management of aggressive behaviour (353). The objective of 

this research was to explore perceptions of the online training program on the management 

of antipsychotic medications for responsive behaviour in residential aged care by all 

residential aged care staff. By including the perspectives of all care staff, we will add to the 

understanding of translating education on evidence-based non-pharmacologic interventions 

into residential aged care practice. 

 

5.3 Methods 

5.3.1 Study Design  

This study was part of a larger cluster randomised control trial to investigate the role of 

educational programs for nurses and care staff in reducing psychotropic medications, and the 

effect of the intervention on the monthly intake of psychotropic medications in people with 

dementia in RACFs. Process evaluations have been recommended as part of the development 
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and evaluation of interventions, to evaluate how interventions are delivered in practice (354). 

To provide an in-depth understanding of the perceptions of the online training program, a 

qualitative process evaluation was conducted, guided by an interpretive descriptive approach 

(355). 

5.3.2 Intervention 

The learning outcomes of the online training program, developed by DTA, were related to 

current evidence-based recommendations. The ultimate goals of the intervention are to (1) 

support a resident with dementia who is experiencing responsive behaviours; (2) utilise DTA 

resources to optimise medication management of responsive behaviours; and (3) identify 

beneficial and detrimental effects associated with antipsychotic medications when used for 

responsive behaviour. The online training program (conducted between January and July 

2020) consisted of case studies, videos and education about caring for residents, and provided 

downloadable resources including reminder stickers and reference cards (281). 

5.3.3  Ethics 

Ethical approval was obtained from the University of Western Australia Human Research 

Ethics Committee (Reference RA/4/20/4792). 

5.3.4  Setting and sample 

A purposeful sampling strategy (356) was used to recruit RACF direct care staff (registered 

nurses [RNs], enrolled nurses [ENs], care workers [CWs], occupational therapists [OTs], and 

occupational therapist assistants [OTAs], who had completed the online training and were 

employed at one of four accredited RACFs which were intervention sites for the randomised 
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control trial. The RACFs provided dementia-specific accommodation and respite care for 35 

to 79 residents.  

Each RACF manager was informed about the study via email and requested to identify time 

for staff to attend focus group interviews. Participation in the focus group was voluntary, 

informed written consent was obtained prior to interviews, and participants were informed 

that they could withdraw from the study at any time. 

Face to face focus group interviews were conducted with participants at each RACF by two 

members (HA and RS) of the research team. The interview guide consisted of five semi-

structured open-ended questions (Table 10). Demographic information (age, gender, role, 

and number of years employed at the RACF) was collected at the start of the interview. The 

focus group discussions were audio-recorded, and lasted between 25 and 40 minutes.  

5.3.5  Analysis 

Inductive thematic analysis was undertaken guided by the seven-step approach proposed by 

Braun & Clarke,(357) which is a well-recognised method for identifying, analysing, and 

reporting themes within qualitative data. Interviews were conducted between September 

and October 2020 until thematic saturation was reached. Data saturation occurred when the 

interviewers perceived that no new themes emerged between the fourth and fifth interviews. 

Data collection ceased following the fifth interview. 

Seven iterative phases of analysis were undertaken (357) (1) recorded data were transcribed 

verbatim (HA), and anonymised to minimise researcher bias; (2) transcripts were reviewed 

multiple times by researchers to familiarise themselves with the data and to generate 

condensed meaning units; (3) data were coded independently by two research team 

members (HA and RS) to develop an initial list of codes, then recoded and similar content was 
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grouped into categories using NVivo version 12 (QSR International, 2018);(358) (4) the list of 

codes was regrouped into larger categories and themes generated through discussion; (5) 

after reviewing the themes, major and minor themes were simplified through discussions; (6) 

emerging themes were defined and names generated; and (7) analysis was finalised after all 

researchers achieved consensus on final themes and subthemes. Reporting of data complied 

with the consolidated criteria for reporting qualitative research (COREQ) guidelines (359). 

 

 

Table 10 Interview guide 

 

 

 

5.3.6 Rigour and trustworthiness 

Rigour was ensured using the four criteria (credibility, transferability, dependability, and 

confirmability) proposed by Lincoln & Guba (360). Strategies used to enhance rigour during 

data collection were purposive sampling to maximise variation, and standardisation of the 

semi-structured questions. Participants were encouraged to contribute to the discussion and 

were informed that it was important to share both positive and negative views. 

1. What has been your overall experience of completing the online training for 
dementia and responsive behaviour?  

2. What do you think have been the strengths of the education program?  

3. Thinking back to the online training, how have you utilised the information in your 
practice?  

4. What do you think are the challenges and barriers to implementing the education 
program?  

5. From your experience, do you think that the educational intervention with health 
care staff worked well? (If yes, can you share examples?)  What could have been 
improved? 
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Interpretations of coded data and themes were thoroughly discussed during analysis between 

research team members until consensus was reached.  

5.4  Results 

Twenty-five participants contributed to five focus groups. The focus groups were conducted 

on different days and times, based on participant availability. The participants included RNs 

(n=6), ENs (n=2), CWs (n=15), OT (n=1), and OTA (n=1), and all were employed in aged care 

for a minimum of one year (Table 11). 

Our analysis of staff perceptions of the online training encompassed three overarching 

themes;(1) Impact of online learning for dementia care; (2) Applying the online learning in 

dementia practice; and (3) Realising the benefits and challenges of online learning. 

Representative quotations from the focus groups are found in Table 12. 
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Table 11 Participants characteristics (n=25) 

 

 

Abbreviations: RN, registered nurse; EN, enrolled nurse; OT, occupational therapist; OTA, 

occupational therapists assistance 

 

5.4.1 Theme 1: Impact of online learning for dementia care  

Following training, participants recognised the importance of the use of varied strategies for 

residents with responsive behaviour. They also perceived that the training enhanced their 

knowledge of responsive behaviours and built confidence in applying this knowledge in their 

practice.  

  

5.4.1.1   Improved knowledge of responsive behaviour 

Participants found that training increased their knowledge and awareness of care needs. This 

reminded the care staff of the uniqueness of each resident, and therefore that each resident 

required personalised care. Participants described that the online training program reinforced 

the need to be observant of the residents, getting to know them and their interests as part of 

delivering best practice dementia care. The participants also recognised that psychotropic 

Name of 
RACF 

Participants Age (y), 
median 

Sex 
(female,male) 

Number of practicing 
years, Median IQR 

RACF1 RN=2 
CW=  4  

OTA=1 

39 (34-49) Female=6 
Male=1 

 
15 (8-15) 

RACF1a CW=6 
OT= 1 

44 (29-44) Female=7 
Male=0 

5.7 (3-8) 

RACF 2 RN=2 
CW=3 

54 (54-59) Female=4 
Male=1 

15 

RACF3 RN=1 
EN=1 
CW=1 

34 (29-44) Female=3 
Male=0 

 
4.5 (3-8) 

RACF4 RN=2 
CW=1 

44 (34-44) Female=3 
Male=0 

15 (8-15) 
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medication is not the first line of treatment strategy and that non-pharmacological 

approaches should be prioritised first. 

5.4.1.2         Improved understanding of strategies for responsive behaviour 

Participants found the online training provided valuable information that enhanced their 

confidence and knowledge of strategies they could use to manage responsive behaviours of 

the residents. The program enhanced their understanding of the importance of behaviour 

management of residents with dementia. The program also empowered them to share 

relevant information with the RACF GP, leading to a review of medications. 

5.4.2 Theme 2: Applying online learning in dementia practice 

This theme captured the participants’ perceptions of the impact of the online training on staff, 

residents, and care providers. The online training explained the use of a wide range of 

approaches including behaviour assessments, non-pharmacological interventions, listening to 

the needs of the residents, and communication. Because it reinforced the importance of 

behavioural approaches and individual care, participants perceived the benefits of the online 

training, which also allowed them to share the information by communicating with other 

healthcare professionals and GPs. Participants found the online resources including the quick 

reference cards attached to a medication trolley, flowcharts and reminder stickers used in 

resident’s notes, and the communication book as being useful to support residents’ care. The 

above strategies were considered to be vital to successful resident outcomes and this has 

been reported in three sub-themes: 
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5.4.2.1   Changes in dementia care  

Participants highlighted the importance of assessing residents’ behaviour as a way to gather 

evidence of behavioural patterns, and to identify residents’ responses to their medications. 

Participants reported engaging the residents with dementia and associated responsive 

behaviours in novel nonpharmacological strategies, including small activities, painting, 

listening to music, and having casual conversations and communicating with them. These 

were considered useful and had a positive influence. Further, listening to residents’ needs 

was a way to prevent or manage challenging behaviour. Participants attributed the positive 

outcomes observed in residents to the online training, and they believed that responding 

appropriately to responsive behaviour came from the knowledge and training they had 

received.  

 

5.4.2.2      Improved collaboration with team members 

Participants stated that the training helped reinforce the importance of all staff 

communication and collaboration with the team. The RN participants shared that they 

increased communication with doctors, particularly about reviewing the residents’ 

medications monthly, or when they were required to reduce or cease psychotropic 

medications. RNs also stressed the important role of care workers in communicating to them 

resident responsive behaviours. Following training, participants shared their experience of 

adopting different non-pharmacological strategies with residents who displayed responsive 

behaviour such as agitation.  
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5.4.2.3           Utilising resources to support care 

Registered nurse participants revealed that they utilised resources from the training such as 

stickers, flowcharts, and cards to manage residents’ responsive behaviours and other support 

services. They shared accessing Dementia Support Australia (DSA) that was referred to in the 

online training, for support and advice for care of residents with dementia with responsive 

behaviours. 

5.4.3 Theme 3: Realising the benefits and challenges of e-learning  

The final theme was benefits and challenges of online learning. The participants’ perceptions 

of the online program included their experiences of accessing the training module, and how 

the online program supported learning, prompted reflection about care, and identified the 

challenges of learning.  

5.4.3.1   Supported learning process  

Participants reported that the online training program comprising specific pedagogical tools, 

such as case studies and online videos, were effective at improving their learning. The online 

training program was described as time efficient, flexible, accessible, and convenient, 

regardless of the participants’ work setting because staff could access the training at work or 

home. The participants found the online videos to be useful and would rather watch a video 

than follow on-screen text.  

5.4.3.2     Prompted reflection about dementia care  

The participants reported that it gave them the opportunity to reflect on their own role in 

providing a person-centred approach. A number of them highlighted how the online program 

enhanced the staff’s existing knowledge of providing dementia care, and had a positive 

impact on that care. Participants found the virtual case studies the most useful because they 
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provided visual representation of responsive behaviours. The case studies were also very 

relevant as they could be linked to their care roles and practice. They also shared their 

learning and views about the case study with work colleagues after completing the training. 

Participants highlighted the similarities between residents with responsive behaviours under 

their care in the RACF with those in the online training videos. Following completion of the 

individual training, they discussed how the cases in the training matched what they faced 

daily at work. This extended the benefits of training and enhanced teamwork to optimise 

health outcomes among residents in the RACF. Some CWs and OTAs reflected that the online 

training lacked some examples of strategies to support responsive behaviour, such as music 

and art therapy. 

5.4.3.3            Identified learning challenges  

The design of the online training program was discussed relating to the applicability, 

functionality, and implementation into practice. Some participants were challenged by 

technical problems, lack of time, and challenges in understanding certain medical 

terminologies. Technical difficulties related to the ability to connect online or access the 

training through the software’s security systems. Some participants expressed time 

constraints, due to the busy work environment in aged care. A few of the care worker and 

OTA participants highlighted that the use of some terminology was a challenge to learning. 

They recommended that the language used in the training program be more comprehensible 

for all.  

Several recommendations to improve the online training program were received from other 

participants. Group-based training was perceived as being feasible and beneficial. The 

collaborative learning through small groups allowed them to share their ideas, enhance their 
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learning, and provide an opportunity to express their views. Designing separate training to 

address the needs of different levels of staff (nurses and care providers) was suggested. Short 

modules were viewed as being time efficient in a busy workplace such as an RACF. Lastly, 

participants recommended a change in the module title to better reflect all of the care staff 

that could benefit from the program. The existing program title suggested that the program 

was designed only for nurses, doctors, or pharmacists. 
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Table 12 Themes and representative quotations 

Theme Subtheme Representative quotation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Impact of online learning for 
dementia care 

Improved knowledge of 
responsive behaviours 
 

 

‘Every resident is different. I mean, 
some of them, you can move away 
easily, and some of them you might 
need to sing to help them to settle 
down singing. So, an individualised 
approach’  (FG2). 
‘I think our role begins in the 
observation behaviours. So, we try 
to find what they like individually, 
and what they don't like….’  (FG1). 
‘By doing this medication 
consultancy, we know that the 
psychotropic medication is only the 
last resort’  (FG1). 

Improved understanding of 
strategies for responsive 
behaviours 

 

‘This education or the training, it's 
helped us and enlightened and give 
us more knowledge how to deal 
behaviours in our workplace’    
(FG2). 
“If you're new to the role, you had 
no idea what dementia really is and 
how they feel and why they are 
doing things that they're doing. But 
by learning and having more 
education about it, you kind of 
realise what it is” (FG2). 
‘..and empowering us (online 
training) to be a bit more active in 
prompting the GPs in one way or 
another’   (FG3). 

 
 
 
Applying online learning in 
dementia practice 

Changes in dementia care 
 

‘At first we have to do behaviour 
assessment as a proof that this 
person is not responding with the 
medication or as a proof that they're 
not showing any responsive 
behaviour’ (FG1). 
‘sometimes you just give them 
something to do with their hands 
like little painting or, and they just 
lost on activity and they are so calm’ 
(FG1). 
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‘Music is a big thing I think for some 
reason, but always works’ (FG1). 
‘Just listen to the resident’  (FG4). 
‘you just find a nice quiet place and 
just talk; it could be any topic really. 
Whatever, you can feel that they like 
to talk about’ (FG2). 
‘I asked them what's their favorite 
song. So, if the person is upset or 
something, I always find that song 
on YouTube and then just it very 
sensually lights up the face’  (FG1). 

Improved collaboration with 
team members 

 

‘We will always have depth 
communication; and we've 
implemented better processes to 
keep an eye on what's happening 
with the medications for the 
residents like putting it in the 
communication diary (FG3). 
“The carer there, they're usually the 
one that's exposed with the 
consumers (residents). So, they are 
the only one and the best person 
that will tell you if the behaviour is 
unusual or if it is the usual behaviour 
for the consumer”(FG1). 
‘We have spoken to our doctors and 
we've reviewed anything that hasn't 
been given within three months and 
for taking off PRN (pro re nata), so 
PRN for reduced and taken off’ 
(FG4). 

Utilisation of resources 
 

‘It's easy to get a smaller sticker 
thing we used to have like for the 
behaviour ones, the one we're 
getting from the training’ (FG2). 
‘ ..and we've printed off the 
resources that we've got from 
training to refer back to’ (FG3). 
‘We're also receiving a lot of help 
from DSA with their strategies’  
(FG1). 

 Realising the benefits and 
challenges of online learning 

Supported learning process 
 

‘You didn't have to take time out of 
your workplace and so do it. 
Convenient, easy access, you can do 
it at home, on a computer’   (FG3). 
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The online videos, it makes more 
than just reading. It helps us to 
actually to see the difference’  (FG1). 
‘I think group training always better 
and you will learn more’  (FG1).   
 
 
 

 
Prompted reflection about 
dementia care 

 

 
‘I think just reinforced..’  (FG3). 
‘I personally find generally like case 
studies really good because then you 
get an experience of like all the 
basics the situation could occur’  
(FG2). 
‘After the training, the staff are 
telling me that when they watch the 
video, that it's helpful….’   (FG1). 

  

Identified learning challenges 
 

‘We get the technical problems like 
it's just keeps on going that you are 
not registered to do this training’  
(FG2).                     
‘Getting people to participate it's an 
hour-long course, time challenges 
are already quite difficult’          
(FG5). 
‘So that's some overwhelming, 
unfamiliar terms’  (FG4). 
  ‘So probably training at two levels, 
one for the carers with a more task 
orientated role and the nurses that 
are more able to decision make’  
(FG3). 
‘I could take people off the floor for 
20 minutes. They could do it here, 
and a 20-minute chunk would be 
easy but an hour you can't’ (FG5). 
‘The title of it is ‘medication 
management consultancy’. Yes. 
That’s why it confused everyone 
because they don't deal with a 
medication like OT and cleaners.’  
(FG1). 
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5.5 Discussion 

The aim of this qualitative study was to explore how RACF staff perceived an online training 

course that was designed to improve their knowledge and enhance a sense of confidence 

which may have a positive impact on supporting residents with responsive behaviours, and 

to reduce, potentially, the use of psychotropic medications among these residents. Based on 

the focus groups, the online program increased participants’ awareness and knowledge of 

responsive behaviour associated with dementia. This is a significant finding because an earlier 

study found that among all levels of staff at an aged care facility, 50% lacked an understanding 

of dementia (133). Another qualitative study found lack of time and poor training in dementia 

to be barriers for personalised care of people with dementia in RACFs in South Australia and 

New South Wales (134). This identified the need for good quality dementia education and 

training to enhance knowledge and awareness among all care staff who deliver care for 

residents with dementia (141). The present qualitative study demonstrated that the online 

training increased staff perceptions of knowledge of dementia, and the recognition that 

personalised care is necessary for all residents living with dementia. 

Participants reported gaining confidence after the training when communicating with GPs 

about residents’ medications and resident behaviour with the care team. In our study, care 

workers recognised that they were pivotal in communicating to RNs about resident care 

needs and responsive behaviours. Furthermore, care workers viewed their communication of 

resident behaviours as contributing to overall team knowledge, which in turn improved the 

communication between RNs and GPs. This is an encouraging finding because organisational 

barriers such as poor communication between on-site RACF staff and GPs has limited the 

promotion of non-pharmacological management of behaviours by RACF staff. Instead, the 
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responsibility of management has generally been deferred to the GP, which often results in 

the prescription of psychotropic medications (136).  

Staff attendance at traditional educational programs in dementia remains a challenge due to 

scheduling difficulties (361). Such conflicts may be minimised with online training during and 

after work hours. Participants were supported by managers to complete the training in work-

time, to have access to onsite computers and technical support, but some found it more 

convenient to do it at home. Lack of time was cited as a challenge, and there were requests 

to reduce the length of the modules to less than one hour. The feasibility of staff completing 

training in work-time and the financial impact of covering for their absence in their working 

day needs to be considered for future program sustainability. Available technical support is 

also important to the success of online learning. 

It is plausible that the participants perceived that competing demands of the clinical 

environment could affect their availability to participate in online training. Therefore, they 

may benefit from being given an allocated time during work hours in order to improve 

compliance with online training programs. A revised training program that can be completed 

in a shorter time-frame may appeal to staff when it is delivered in the future.  

Participants in therapy roles were challenged by the title of the online training program as 

they did not initially perceive the program to be relevant to their role. However, after 

completing the program, they were able to see its relevance and applicability and were also 

able to make additional suggestions for non-pharmacological management of responsive 

behaviours. These suggestions relating to the use of interventions that have shown promise 

and are well documented within the literature, such as the use of music-based therapeutic 
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interventions, group engaging, and cognitive stimulation therapy, could be added to the 

online training (166). 

Other participants, including care staff and therapy assistants, expressed some difficulties 

with understanding medical terminologies and the names of medications. In a previous study, 

a dementia-specific training program become more relevant to care staff and more 

appropriate to their level of verbal and written skills after modifying the content and 

simplifying its handouts (362).  

The effectiveness of other education programs for RACF staff caring for residents with 

dementia found a significant improvement in aggression and reduction in the use of 

antipsychotic medications with personalised training interventions (273). The effectiveness 

of non-pharmacological interventions such as music, exercise, and personalised care has been 

demonstrated to reduce unpredictable behaviour, depression, and anxiety in people with 

dementia and improve their quality of life (166). It must be noted that in similar settings in 

Australia, time has been identified to be the greatest barrier to nurses using non-

pharmacological strategies to manage BPSD, and nursing staff have perceived non-

pharmacological interventions to be outside their domain (363). Therefore unless funding is 

increased and additional research is performed to examine the impact of person-centred 

care, increasing staff levels may not be effective in facilitating non-pharmacological 

approaches to manage BPSD (363). Nevertheless, we found that the online training enhanced 

perceived awareness, knowledge, and a sense of confidence among participants when 

applying non-pharmacological interventions, which may have improved clinical outcomes for 

the residents for whom staff provided care.  
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The findings from our qualitative analysis have particular relevance in relation to the Aged 

Care Quality Standards; Standard 7 requires “an organisation to have and use a skilled and 

qualified workforce, sufficient to deliver and manage safe, respectful, and quality care and 

services, which meet the quality standards ”((128),p.149). The high prevalence of residents 

with dementia and responsive behaviours requires a skilled and knowledgeable workforce for 

quality care. In this regard, the online training program may contribute to a reduction in 

psychotropic medication usage. Therefore, to enable improved implementation of evidence-

based interventions by care staff to address responsive behaviours, aged care providers must 

ensure that all staff complete the online training. Particular attention to the sustainability of 

such education initiatives, and the implementation of learning into practice, must consider 

the high staff turnover in RACF. Only then can we aspire to fulfil the recommendations made 

in the final report from the Royal Commission into Aged Care Quality and Safety that 

particularly called for restricted prescription of antipsychotics in RACFs (344).    

5.5.1 Strength and Limitations 

The strength of the study was the use of qualitative methods to explore staff perceptions of 

an online training program to support the reduction of the use of psychotropics. Including 

only one aged care organisation is a possible limitation, as the findings may not be 

representative or transferable to all RACFs. Finally, as the online training was developed for 

RACFs in the Australian context, the applicability to international long-term care settings is 

uncertain. 
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5.6  Conclusion 

Overall, the online training program evaluated in this study had a positive effect on 

participants’ knowledge, communication, and practice of caring for residents with dementia 

with responsive behaviours. Participants reported that these enhancements to their skills 

were associated with improved communication within the onsite RACF care team and with 

GPs. Online training programs provide flexibility, convenience and increase participant appeal 

all of which may support the effective uptake of such training by staff in aged care. 

 

5.7 Author contributions 

All researchers contributed to the study design. Data collection and data analysis were 

undertaken by (HA and RS). All researchers have reviewed the final paper.
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CHAPTER 6:  

Association of psychotropic education with quality of life: A 

before-after study in residential aged care facilities 
 

This Manuscript has been published in Drugs & Ageing Journal  

6.1 Abstract          

Background Improving or maintaining quality of life (QoL) is an important aim for caring of 

people with dementia living in residential aged care facilities (RACFs).  

Objectives This study aimed to investigate the effect of a specific intervention, the Medication 

Management Consultancy (MMC), on the QoL of residents of RACFs in Western Australia, and 

to examine the association between psychotropic medications and QoL. 

Methods A before-after study was conducted. Staff from four RACFs participated in the MMC, 

and 56 residents with dementia from these RACFs were included. The MMC consisted of an 

online interactive staff education training course comprising educational videos and a case 

study encompassing non-pharmacological strategies, person-centred care for BPSD, and 

strategies to reduce the use of antipsychotics. Following the training, posters, reference 

cards, reminder stickers, administration of Older Age Psychotropic Quiz (OAPQ), and 30-

minute video conferences with action groups in RACFs were utilised. At baseline (T0), QoL, 

neuropsychiatric symptoms (NPS) and staff distress, cognition, and activities of daily living 

were assessed by QoL in Alzheimer’s Disease (QoL-AD), Neuropsychiatric Inventory–

Questionnaire (NPI-Q), Standardised Mini-Mental State Examination (SMMSE) and Bristol 
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Activity of Daily Living Scale (BADLS), respectively, and repeated at 6 (T1) and 12 months (T2). 

Medication data were obtained from residents’ medication charts.  

Results At baseline, of the 56 participants, 33 completed the study. Compared to baseline 

(31.2, [95% CI: 28.9 to 33.6]), QoL significantly improved at 6 months (33.5, [95% CI: 30.9 to 

36. 0]; P < 0.001, but not from baseline to 12 months (31.09, [95% CI: 28.5 to 33.7]; P = 0.58).  

The NPI-Q severity (residents) significantly improved from 9 (IQR, 11) at T0 to 6 (IQR, 9.5) at 

T1 (P = 0.014) and to 7 (IQR,11) at T2 (P = 0.026). The medians of NPI-Q distress (staff) 

significantly improved from 12 (IQR, 13.5) at T0 to 8 (IQR, 9) at T1 (P = 0.013) and to 6 

(IQR,11.5) at T2 (P = 0.018). 

Monthly doses of antipsychotics declined significantly by 51.8% at 6 months (P = 0.003) and 

by 43.5% at 12 months (P = 0.003); antidepressant doses declined significantly by 25.4% at 6 

months (P = 0.013) and by 39.4% at 12 months (P = 0.016); benzodiazepines doses remained 

stable. QoL and use of psychotropics, age, sex, NPI-severity, and BADLS were not correlated. 

Conclusion The MMC was associated with improvement in QoL, NPS, staff distress, and 

reduction in monthly use of antipsychotics and antidepressants amongst RACF residents. 

There was no correlation between improved QoL and reduction in use of psychotropic 

medications, but due to the limitations of our study, this should be confirmed in additional 

studies. 

Key points 

• The MMC intervention was associated with improved QoL of residents in Australian RACFs 

despite the lack of an association between QoL and psychotropic medication use, indicating 
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the importance of non-pharmacological strategies in the care of RACF residents with 

dementia. 

• The MMC was associated with a significant decrease in neuropsychiatric symptoms and 

staff distress, and a reduction in use of antipsychotics and antidepressants over 12 months, 

but not benzodiazepines. 

• Reduction in use of antipsychotics and antidepressants was not associated with negative 

effect on residents and care staff following the intervention, which may reassure health care 

workers who may be concerned of its adverse effect on residents. 

6.2 Introduction 

Dementia is the second leading cause of death in Australia. 53% of all people in residential 

aged care facilities (RACFs) live with dementia, a condition marked by psychiatric symptoms 

and decline in cognition (67). It is estimated that more than 90% of people living with 

dementia (PWD) experience one or more psychiatric symptoms that adversely affect their 

psychological and behavioural function, as well as overall quality of life (QoL)(364). These 

conditions are collectively known as neuropsychiatric symptoms (NPS)(71). In most 

circumstances, non-pharmacological approaches are the recommended first line measures to 

prevent and manage most NPS (365). Pharmacological options should only be considered 

when first line treatments are ineffective at reducing NPS, or when there is a safety risk to 

resident and/or caregiver (163).       

Psychotropic medications, particularly antipsychotics, antidepressants, and benzodiazepines 

are often used in Australian RACFs to manage NPS, despite their modest effectiveness and 

considerable side effects (270), (366). Though psychotropics may help reduce NPS in certain 

circumstances, severe adverse reactions including cerebrovascular events and death have 
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been associated with these medications when used for this indication, and their overall 

benefits, relative to harm, remain uncertain (367).          

The World Health Organization (WHO) has defined 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”((146), p.11).The concept of QoL 

incorporates  physical health, psychological state, independence, social relationships, 

personal beliefs and their relationship with the environment (147, 148). Maintaining or 

improving QoL of PWD who reside in RACFs is a major priority for clinicians and policymakers 

(344).  

The effect of psychotropic medications on QoL when used for NPS is uncertain.  A study of 

288 RACF residents with moderate to severe dementia reported that psychotropic 

medications adversely affected QoL, as measured with the QUALIDEM questionnaire (368).  

Conversely, another study of 187 RACF residents with NPS found that cessation of 

antipsychotics negatively affected QoL, when assessed using the DEMQOL-proxy domains for 

negative emotions and appearance. However, this was reversed with increased social 

interaction and staff training in person- centred care (369). A recent systematic review and 

meta-analysis investigated several types of interventions that aimed to reduce inappropriate 

use of medication in RACFs, including psychotropics. The meta-analysis found that, whilst 

these interventions improved medication appropriateness, the effect on QoL was limited 

(350). 

In view of these uncertainties, there is a considerable need for additional research to clarify 

the effects of psychotropics on QoL in PWD experiencing NPS. Adequate RACF staff 

knowledge regarding dementia and stronger skills in responding to NPS is positively 
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associated with resident outcomes(370). Therefore, education initiatives aimed at RACF staff 

may improve the quality of care as well as the QoL of PWD in RACFs.  

The objectives of this study were (1) to investigate the effect of a specific intervention, the 

Medication Management Consultancy (MMC) on QoL of PWD; and (2) to examine the 

association between psychotropic medications and QoL among PWD living in RACFs. 

6.3  Methods 

6.3.1 Study Design 

This study was a subset of a larger cluster randomized control trial (CRCT) involving 11 RACFs 

comprising 5 intervention sites and 6 control sites (289). Each cluster was randomised to 

receive the intervention. All participants were recruited from the 4 RACFs in the intervention 

group. 

6.3.2  Participants and setting 

Participants were residents living in four RACFs in Western Australia. Inclusion criteria were: 

age   65 years; diagnosed with dementia; living permanently in the RACF; and able to either 

consent to be part of the study, or have a proxy (a close family member) provide consent on 

their behalf.  

6.3.3  Intervention 

The Medication Management Consultancy (MMC) is a service that supports RACF staff in 

understanding NPS and reducing the use of psychotropic medication among residents at the 

facility (281). The MMC is administered by Dementia Training Australia (DTA), a consortium 

of universities and a peak dementia advocacy body. Detailed information about the 

intervention is published elsewhere; (289) briefly, it is a 6 - month program that consists of 
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initial training followed by a facilitated intervention. The training, delivered online with videos 

and a case study, covers person-centred care, non-pharmacological strategies for NPS, and 

ways to minimise the use of psychotropics. Once care staff at a RACF have undertaken the 

training, DTA consultants conduct video conference meetings with key staff every 2 to 4 

weeks to develop, implement, and evaluate strategies to review NPS management within the 

RACF. Participants were assessed at baseline, and 6 months and 12 months after the 

commencement of the MMC intervention. 

6.3.4 Ethics 

Ethical approval was obtained from the University of Western Australia Human Research 

Ethics Committee prior to the commencement of the study (Reference RA/4/20/4792). The 

study is registered on Australian New Zealand Clinical Trials registry (at https://anzctr.org.au 

ACTRN12620000268943). The participants and/or their proxy (close families) were informed 

about the study and written consent obtained.  All participants could withdraw from the study 

at any time without any reprisals.  

6.3.5  Assessment of psychotropic drug use  

The  three classes of psychotropic drugs most frequently used for NPS treatment in Australia 

are antipsychotics, antidepressants, and benzodiazepines (371). Dose and frequency data for 

users of each drug class were categorised using the Anatomical Therapeutic Chemical (ATC) 

classification system (291). For each participant, the doses of antipsychotics, antidepressants, 

and benzodiazepines were converted to olanzapine, fluoxetine, and diazepam equivalents, 

respectively,(292-294) and the total equivalent dose per month per participant per drug class 

was calculated. Equivalent drug doses were compared to the WHO defined daily dose (DDD), 

https://anzctr.org.au/
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defined as the assumed average maintenance dose per day for a drug used for its main 

indication in adults (295).   

6.3.6 Assessment of QoL  

All participants were administered the QoL in Alzheimer’s Disease (QoL-AD),  a short, valid 

and reliable measure,(159) by the researcher (HA) to measure participants’ QoL. The 13 items 

of QoL-AD include physical health, energy level, mood level, living situation, memory, family, 

marriage, friends, self as a whole, ability to do chores, ability to do things for fun, money, and 

life as a whole (159)  The participants chose 1 of 4 options and scored it from poor (1 point), 

fair (2 points), good (3 points), to excellent (4 points) giving a possible total score range from 

13 to 52 with higher scores representing better QoL (150) for PWD. 

6.3.7 Assessment of NPS  

Participants’ NPS were measured by care staff at RACFs using the Neuropsychiatric Inventory–

Questionnaire version (NPI-Q) rather than the NPI nursing home version (NPI-NH) because of 

staff time availability. The 12 NPI-Q domains include delusions, hallucination, 

agitation/aggression, depression/dysphoria, anxiety, elation/euphoria, apathy/indifference, 

disinhibition, irritability/lability, motor disturbance, night time behaviours, and 

appetite/eating (82). The distress score of care staff was also collected, ranging from 0 to 5 

points (0 = no distress to 5 = very severe distress) for each positive neuropsychiatric domain. 

The maximum overall score was the sum of the severity (36 points) and distress (60 points) 

scores, with higher scores representing more serious symptoms and greater distress for the 

caregiver.  
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6.3.8 Cognition assessment 

The cognitive impairment of the participants was assessed by the researcher (HA) using the 

Standardised Mini-Mental State Examination (SMMSE). The SMMSE total score range from 0 

(worst) to 30 (best)(285).  

6.3.9  Activity of daily living assessment 

Participant’s ability to carry out daily activities such as dressing, using transport and preparing 

food was assessed using the 20-item Bristol Activity of Daily Living Scale (BADLS) 

questionnaire (286).The BADLS total score ranges from 0 (totally independent) to the 

maximum score of 60 (totally dependent). This assessment was administered by the 

researcher (HA) and rated by care staff at the RACFs. 

6.3.10  Data collection  

Data on age, gender and drugs were retrieved from participants’ medical files. Data on 

participants’ use of psychotropic drugs of interest (antipsychotics, antidepressants, and 

benzodiazepines) were collected at T0 (baseline), T1 (6 months) and T2 (12 months) 

timepoints. QoL, NPI-Q, NPI-distress, SMMSE, and BADLS were reassessed at T1 and T2 

timepoints.  

6.3.11  Statistical analysis 

The Shapiro-Wilk W test was performed to test the normality of variables. The Distribution of 

each variable was examined by inspecting histograms, Q-Q and box plots. Normally 

distributed continuous data were calculated as mean and mean change, and non-parametric 

variables presented as median and interquartile range (IQR). Categorical variables were 

expressed as percentages. Difference in baseline variables between residents with full follow-
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up and residents who lost to follow-up were compared. Associations between psychotropic 

medications and variables (QoL, NPI-Q severity, NPI-Q distress, SMMSE, BADLS scores) were 

tested with Spearman’s rho.  

QoL outcome scores were normally distributed and Student’s t tests were used to examine 

the differences between QoL over time [baseline (T0),  6 months (T1),  and 12 months (T2)]. 

Factors associated with the QoL-AD were investigated by bivariate analysis (Wilcoxon rank 

tests or Spearman’s rho as appropriate). The Results were presented with their associated 

95% confidence intervals. For all analyses, a p < 0.05 was considered statistically significant. 

Participants who transferred, developed severe diseases or died were excluded from further 

analysis.  

All analyses were performed using IBM SPSS Statistics, Version 27 (IBM Corp, Armonk, NY). 

6.4 Results 

Of the 56 participants enrolled at baseline, 33 (58.9%) completed the study to yield data for 

three time points (T0, T1, and T2); (death=13, transferred=3, hospitalised and severe disease 

=7). The baseline characteristics of the study participants are presented in Table 13. The 

average age of the participants was 80.2 years, with a majority (60.7%) being male.  

Following the intervention, there was a significant improvement in mean of QoL score from 

baseline (31.2, [95% CI: 28.9 to 33.6]) to 6 months (33.5, [95% CI: 30.9 to 36.0]; P < 0.001), 

(mean percent change= +7.1) Figure 26. Changes in quality of life (QoL) for 12 months. 
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Table 13 Baseline characteristics of the study population (at recruitment and with full follow-up) 

 

 

BADLs Bristol activity of daily living scale, IQR Interquartile Range, NPI-Q severity Neuropsychiatric 

Inventory-severity, NPI-Q distress Neuropsychiatric Inventory-distress, QoL-AD Quality of Life in 

Alzheimer’s Disease, SD standard deviation, SMMSE Standardised Mini-Mental State Examination 

Difference in baseline variables between residents with full follow-up and residents who lost to follow-

up were compared by either (Mann-Whitney U test, t-test and chi-squared tests)  and P < 0.05 was 

considered statistically significant. Data are presented as median (IQR) or percentage (%)  

 

 

     

Variables Residents at 
recruitment 

n= 56 

Residents 
with full 

follow-up 
n= 33 

Residents lost 
to follow-up 

n= 23 

Difference Tests P-
value) 

• Age, median (IQR) 82 (15.75) 81(17) 83 (12) (P= 0.163) 

• Male, n (%) 34, 60.7% 21, 63.6% 13,56.5% (P= 0.592) 

• SMMSE, median (IQR) 16 (17) 18 (12.5) 18 (12) (P= 0.800) 

• NPI-Q severity, median 
(IQR) 

9 (10) 9 (11) 9 (11) (P= 0.812) 

• NPI- Q distress, median 
(IQR) 

10 (12.75) 12 (13.5) 9 (13) (P= 0.454) 

• BADLS, median (IQR) 28 (16) 27 (15.5) 30 (12) (P= 0.135) 

• QOL-AD, mean (SD) 
 

29 (8.8) 31.2 (6.5) 26 (10.4) (P= 0.256) 

Psychotropic drugs (total dose 
equivalent/month [mg]) 
 

    

• Antipsychotics, median     
(IQR) 

67.9 (189.9) 38.8 (104.6) 0 (62) (P= 0.146) 

• Antidepressants, 
median  (IQR) 

620 (620) 620 (310) 310 (620) (P=0.729) 

• Benzodiazepines, 
median (IQR) 

77.5 (77.5) 155 (38.8) 0 (0) (P= 0.843) 
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QoL Score over time (means and 95% confidence intervals) 

Figure 26 Changes in quality of life (QoL) for 12 months 

A non- significant reduction in QoL score was noted between baseline and 12 months (31.3, 

[95% CI: 28.512 to 33.669] (P = 0.83), (mean percent change= - 0.5).  

A significant correlation between NPI-severity and antipsychotic use was noted at baseline (r 

= 0.612, P < 0.001). An improvement of NPI-severity and NPI-distress was noted overall, and 

strong correlation was found between both variables at T2 (r = 0.75, P Spearman’s rho < 0.001). 

There were no significant associations between QoL and total equivalent doses (mg) of 

psychotropics/month, as well as age, gender, NPI, and BADLS, as shown in Table 14.   

Table 14 Association between the total equivalent doses of psychotropics/month and QoL (n=33) 

Medication QoL -T0 P-value* QoL -T1 P-value* QoL -T2 P-value* 

Antipsychotics -0.190 0.28 0.089 0.62 -0.018 0.92 

Antidepressants -0.191 0.28 -0.140 0.43 0.043 0.81 

Benzodiazepines 0.089 0.62 0.101 0.57 -0.108 0.54 

 

QoL: quality of life, T0: baseline, T1: 6 months, T2: 12 months. 

*Significant P < .05. 
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The use of antipsychotics, measured as monthly median equivalent dose (mg), declined 

significantly by 51.8% from 38.8 (IQR,104.6) at baseline to 31 (IQR,135.6) at 6 months (P 

Wilcoxon = 0.003) and by 43.5% to 25.1 (IQR,90.1) at 12 months (P Wilcoxon = 0.003) (Table 15).  

The use of antidepressants, measured as monthly median equivalent dose (mg), declined 

significantly by 25.4% from 620 (IQR,310) at baseline to 620 (IQR,465) at 6 months (P Wilcoxon 

= 0.013) and by 39.4 % to 620 (IQR, 232) at 12 months (P Wilcoxon = 0.016) (Table 15). 

In contrast, the use of benzodiazepines, measured as monthly median equivalent dose (mg), 

remained stable from baseline to 6 months [155 (IQR,38.8)] and declined by 40% at 12 months 

[116.3 (IQR, 38.8)] (P Wilcoxon = 0.50) (Table 15). 

The proportion (%) of participants using antipsychotic medications significantly decreased 

from baseline (45.5%) to 6 months (27.2%) but increased to 30.3% at 12 months. However, 

the proportion of participants using antidepressants decreased throughout the study period. 

Benzodiazepine use remained stable from baseline (9.1%) to 6 months (9.1%) but decreased 

non-significantly to 6.1% at 12 months (Table 15). 
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Table 15 Change in outcome measures and psychotropic medication use by residents (n= 33) over 
time 

Outcome measures Baseline (T0) 
[Median (IQR)] 

6 months (T1) 
[Median (IQR)] 

P-value* 12 months (T2) 
[Median (IQR)] 

P-value* 

SMMSE 18 (12.5) 18 (11.5) 0.89 18(12.5) 0.91 

NPI-Q severity 9 (11) 6 (9.5) 0.014 7 (11) 0.026 

NPI- Q distress 12(13.5) 8 (9) 0.013 6 (11.5) 0.018 

BADLS 27 (15.5) 24(18) 0.06 27 (18) 0.001 

Medications      

Monthly dose equivalents 
(mg) 

Baseline 
[Median (IQR)] 

6 months 
[Median (IQR)] 

P-value* 12 months 
[Median (IQR)] 

P-value* 

Antipsychotics 38.8 (104.6) 31 (135.6) 0.003 25.1 (90.1) 0.003 

Antidepressants 620 (310) 620 (465) 0.013 620 (232) 0.016 

Benzodiazepines 155 (38.8) 155 (38.8) ____ 116.3(38.8) 0.50 

Proportion of residents 
using 

Baseline 
n (%) 

6 months  
n (%) 

P-value* 12 months  
n (%) 

P-value* 

Antipsychotics 15, 45.5 9, 27.2 0.021 10, 30.3 0.036 

Antidepressants 16, 48.5 12, 36.3 0.036 10, 30.3 0.010 

Benzodiazepines 3, 9.1 3, 9.1 ____ 2, 6.1 0.50 

 Abbreviations: SMMSE, Standardised Mini-Mental State Examination; NPI-Q severity, 
Neuropsychiatric Inventory-severity; NPI-Q distress, Neuropsychiatric Inventory-distress; BADLs, 
Bristol activity of daily living scale; IQR: Interquartile Range, SD; standard deviation   

*Significant P < 0.05. P values refer to differences between T0 and either T1 or T2 (Wilcoxon signed-

rank or Pearson 2 tests) 

 

 

6.5 Discussion  

This study aimed to evaluate the effect of the MMC on QoL of PWD in RACFs and psychotropic 

medication use within this population. The results indicate that the MMC is associated with 

an improvement in QoL of PWD in RACFs, and a concurrent decrease in antipsychotic and 

antidepressant use. Though the QoL improvement was significant only at 6 months, our 

results demonstrate that multifaceted interventions such as MMC may reduce reliance on 

potentially harmful psychotropic medications, increase the use of non-pharmacological 

management, and improve QoL independent of the reduction in medications. These findings 

strongly support practice guidelines and principles of care for PWD that recommend non-
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pharmacological interventions for managing challenging behaviour in preference to 

psychotropic medications (193). The implementation of such guidelines requires staff 

education and support, and our findings indicate that programs such as the MMC have 

substantial potential to improve outcomes for PWD living in RACFs.  

In the current study, the cessation of psychotropic medications was not associated with lower 

QoL amongst PWD in RACFs; rather, a short- term improvement in QoL was identified. The 

results of previous studies in this area have varied. A recent systematic review and meta-

analysis reported that interventions which reduced psychotropic medication use in this 

population had no clear effect on residents’ QoL (350). Ito et al.(372) reported greater 

impairment of QoL with increased psychotropic drug use overall, although in that study 

increased antidepressant use was associated with greater QoL in people with milder stages 

of dementia. Conversely, Harrison et al. found that greater use of psychotropic medication 

was associated with lower QoL, despite no significant correlation between the two variables 

(373). Nonetheless, the results of the current study support that the MMC intervention may 

improve QoL whilst decreasing antipsychotic and antidepressant drug use. 

The positive outcomes from the MMC intervention evaluated in this study support the 

premise that individualised, non-pharmacological approaches to NPS management may 

positively influence QoL of PWD living in RACFs. The MMC strongly promotes person-centred 

care, activities, and social interactions, all of which are known to significantly improve QoL 

amongst this cohort (143). The benefits of the intervention were not limited to PWD, with 

RACF staff reporting the positive outcome of a reduction in distress. Similar results were 

found in a qualitative study undertaken in the United Kingdom that involved an educational 

behaviour change intervention for staff and medication review for PWD (374). The findings 
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indicate that the MMC intervention should serve as a mandatory component of the clinical 

management toolkit for PWD in RACFs. 

This study also illustrates the need for ongoing staff support to maintain positive outcomes 

for PWD. The reduction in QoL scores at 12 months, though not significant, demonstrated the 

transient nature of the intervention, as the intervention had ceased 6 months earlier. This 

emphasises the need for regular reinforcement of educational intervention programs to 

achieve the desired effect amongst existing RACF staff, and train new staff following turnover. 

Whilst the effect of the COVID-19 pandemic and subsequent lockdown may have partly 

accounted for the decline in QoL at 12 months, previous studies in this area support the need 

for ongoing reinforcement to sustain positive outcomes (144)- (375). 

The significant correlation between severity of NPS manifested by participants and care staff 

distress at 12 months is not surprising, considering that caregivers’ distress and burden 

increase with residents’ NPS(376)-(377). However, an important finding of this study was the 

significant reduction in distress among care staff and residents’ NPS over the course of 12 

months, which may reassure clinicians that the reduction/cessation of psychotropic 

medication may not adversely affect residents, and in fact might affect RACF staff in a positive 

manner. This is in concordance with earlier studies that showed care staff’s distress due to 

resident’s NPS may contribute to enhanced psychotropic prescription(139). Overall, our 

findings are in line with the recommendation that non-pharmacological approaches be 

considered as first line of treatment due to less risk of adverse effects (372). 

This study has several strengths including a before-after study of one year wherein an MMC 

intervention was assessed to evaluate its impact on QoL, which is a clinically important 

outcome for older people. Secondly, compared to other studies, the rate of retention of 
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participants in our study was high. Lastly, we examined the impact of MMC intervention on 

QoL in RACFs, which despite its importance, is a neglected domain of research and 

investigated in a few studies.  

This study is not without limitations. The 168eneralizability of our findings may be affected 

by the participation of residents who were all from the same state in Australia, and were 

selected for inclusion by staff. Secondly, the sample size was small due to the lack of parallel 

group controls and the challenges faced with recruiting RACFs and their residents. Thirdly, 

staff turnover and the limitations due to the lockdown associated with the COVID-19 

pandemic may have affected proper implementation of the intervention. Lastly, any 

heterogeneity in the prevalence of psychotropic medications between RACFs may have 

affected the outcome and must be considered. 

 

 

6.6 Conclusions  

Our study suggests that MMC intervention for care staff can help achieve an optimal QoL for 

PWD living in RACFs. Non-pharmacological approaches that comprise future programs 

suitable for people living with dementia in RACFs should be sustainable to manage NPS and 

improve the residents’ QoL. We did not find a correlation between improved QoL and 

reduction in use of psychotropic medications, but due to the limitations of our study, this 

should be confirmed in additional studies.  
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7.1 Abstract 

7.1.1 Background  

Behavioral and psychological symptoms of dementia (BPSD) are common among people with 

dementia (PWD). Despite limited evidence of efficacy and serious side effects, psychotropic 

medications are frequently prescribed to manage BPSD. This study investigated the effect of 

a multifaceted intervention on reduction in psychotropic medication use, falls, agitation, 

emergency department (ED) visits and hospitalisation in residential aged care facilities 

(RACFs).  

7.1.2 Methods and findings 

This was a parallel cluster randomised controlled trial (CRCT) conducted between 25 

November 2019 and 11 May 2021 that compared a RACF-staff directed intervention 

(Medication Management Consultancy (MMC)) to control (usual care). The MMC comprised 

online education, medication audits and resources on psychotropic medications and non-

pharmacological strategies.  
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The primary outcome was change in monthly total equivalent doses (mg) of antipsychotic, 

antidepressant and benzodiazepines medication use over 12 months. Secondary outcomes 

were falls, restraints, agitation, ED visits, hospitalisation and knowledge of psychotropic 

medications among RACF staff at pre- and post- intervention over a 12-month period using 

Older Age Psychotropic Quiz (OAPQ). Data were collected at T0 (baseline), T1 (6 months) and 

T2 (12 months). 

The intention-to-treat analysis using zero-inflated negative binominal regression (ZINB) was 

performed on 439 residents of 11 RACFs in Western Australia who were randomised to 

intervention (n=5) and control (n=6) groups.  

Compared to the control group, there was a 44% reduction in use of antipsychotics in the 

intervention group at T1 (Incidence rate ratios [IRR] 0.56; 95% confidence interval [CI] 0.32-

0.99, P=0.048) with a non-significant reduction at T2 (IRR 0.79; 95% CI 0.44-1.40, P=0.414). 

There was no reduction in antidepressant use at either T1 (IRR 0.96; 95% CI 0.74-1.25, P=0.80) 

or T2 (IRR 0.90; 95% CI 0.68-1.15, P=0.374). Compared to control, benzodiazepine use at T1 

(IRR 1.07; 95% CI, 0.65-1.73, P =0.78) and T2 (IRR 0.98; 95% CI 0.59-1.63, P =0.962) did not 

differ from the control. 

Compared to the control group, the intervention significantly reduced the number of ED visits 

at T1 (IRR 0.15; 95% CI 0.06-0.35; P <0.0005) and T2 (IRR 0.04; 95% CI 0.01-0.13; P <0.0005). 

Agitation appeared to decline non-significantly at T1 (IRR 0.28; 95%CI 0.06-1.38; P= 0.118); 

restraints appeared to decline at T1 (IRR 0.43, 95%CI 0.09-1.99; P=0.279) and T2 (IRR 0.43, 

95%CI 0.05-3.73; P=0.445). There were no differences in falls (IRR 1.51, 95%CI 0.75-3.07, 

P=0.250) and hospitalisation (IRR 1.7, 95%CI 0.14-22.41; P=0.140) after the intervention.  
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Significant improvements (P<0.001) in staff (n=127) knowledge about psychotropic 

medications from baseline (mean=4.09, SD=2.70) to T1 (mean= 6.28, SD=2.01), and T2 

(mean= 6.64, SD=1.62) timepoints were noted. 

Limitations included the inability to determine the indications for psychotropic medications 

and the appropriateness of prescribing, as well as significant challenges in recruitment at 

RACFs, which affected study power. 

7.1.3 Conclusions 

Compared to usual care, the intervention reduced the use of antipsychotics and increased 

staff knowledge in RACFs, with limited benefits in other clinical outcomes. Whilst these 

findings support the widespread use of the MMC intervention in practice, they should be 

confirmed in larger studies with greater diversity of RACFs and residents. 

7.2 Trial registration  

The study is registered on Australian New Zealand Clinical Trials registry (at 

https://anzctr.org.au ACTRN12620000268943).  

7.3 Introduction 

Dementia is the second leading cause of death in Australia, and people with dementia (PWD) 

account for 53% of all residents in residential aged care facilities (RACFs) (4).Behavioural and 

psychological symptoms of dementia (BPSD) affect up to 90% of PWD (378), particularly those 

who live in RACFs (379). Psychotropic medications, including antipsychotics, antidepressants, 

and benzodiazepines, are often prescribed to manage BPSD (380). In a study of 150 Australian 

RACFs, 22% of all residents were prescribed antipsychotics, 41% antidepressants and 22% 

benzodiazepines (270). However, these drugs have only a modest effect on BPSD and increase 

https://anzctr.org.au/
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the risk of death and cerebrovascular events (381), and only 10% of psychotropics prescribed 

for PWD are considered to be appropriate (382). Consequently, the high prevalence in the 

use of psychotropic medications in Australian RACFs (177, 269, 270, 366, 383, 384) is a major 

concern (269-271, 366).  

A key recommendation of the recent Australian Royal Commission into Aged Care Quality and 

Safety was increased education and training for RACF staff about psychotropics and 

management of BPSD (344). Many interventions to optimise use of psychotropic medications 

in RACFs have been described, with interventions such as medication review, training, staff 

education, multi-disciplinary case conferencing and computerised clinical decision support 

systems being shown to improve medication appropriateness (350). However, few of these 

interventions have been tested in randomised controlled trials (RCTs), and there is limited 

evidence for the effect of these interventions on clinical outcomes for RACF residents, 

particularly educational interventions (350).  

We therefore aimed to assess the impact of a specific intervention, the Medication 

Management Consultancy (MMC), delivered by Dementia Training Australia (DTA) via a RCT. 

The MMC was assessed by changes in 1) the monthly total equivalent doses of antipsychotic, 

antidepressant, and benzodiazepine use, 2) residents’ clinical outcomes, including falls, 

restraints, agitation, emergency department (ED) visits, hospitalisation, and RACF staff 

knowledge of psychotropic medications. 
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7.4 Methods 

7.4.1 Study design  

This study was an open, parallel, cluster randomised controlled trial (CRCT) with two parallel 

groups (intervention versus usual care). The cluster randomised design was chosen to avoid 

the risk of contamination bias as it was not possible to selectively allocate individual residents 

within the same RACF to either the intervention or control group. The CRCT with a parallel 

design was chosen to allow all RACF to receive the intervention at the end of the study. RACFs 

served as units of randomisation. Outcomes were measured at T0 (baseline), T1 (6 months) 

and T2 (12 months) in both arms of the study. The trial was conducted at 11 RACFs in Western 

Australia between 25 November 2019 and 11 May 2021. Each cluster (RACF) was randomised 

to receive the intervention for 12 months. 

Ethical approval was obtained from the University of Western Australia Human Research 

Ethics Committee prior to the commencement of the study (Reference RA/4/20/4792). This 

study is registered on Australian New Zealand Clinical Trials registry (at https://anzctr.org.au 

ACTRN12620000268943). 

7.4.2 Eligibility criteria  

Eligible RACFs met the following criteria: residential care offered for adults ≥ 65 years old; and 

had more than 10 beds. All residents in the eligible RACFs were included as participants. All 

healthcare professional staff employed at the RACFs were eligible to participate in this study. 

 

 

https://anzctr.org.au/
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7.4.3 Recruitment 

The research team contacted RACF managers by phone and email to explain the study and 

determine their interest in participation. All residents in the participating RACFs were de-

identified, and individual participant informed consent was not obtained. The RACF manager 

and director of nursing in each RACF assisted the research team in recruiting the RACF staff 

to participate through invitation by phone and email. 

7.4.4 Intervention 

The intervention assessed in this study was the MMC (281), which was administered at the 

randomised RACFs by consultants employed by Dementia Training Australia (DTA). DTA is a 

consortium of Australian universities and a key dementia advocacy organisation, funded by 

the Australian government to develop and deliver dementia-specific training and resources 

to the dementia care workforce across the country. The MMC intervention (Box 1) has been 

described in detail elsewhere (289) . Briefly, it aims to optimise psychotropic use for BPSD 

among RACF residents with dementia by supporting and training RACF staff to understand 

BPSD and promoting evidence-based strategies, including the use of non-pharmacological 

interventions and person-centred care, as first line management of BPSD (289). The training 

component of the MMC, which is focussed on antipsychotic medications, included an initial 

one hour of online training comprising educational videos, a case study, strategies to reduce 

psychotropic use, and non-pharmacological approaches. This was followed by regular short 

meetings with action groups comprised of RACF staff who were provided with supportive 

resources such as posters, flip cards, and reminder stickers. Completion of the MMC required 

8 meetings over 3 to 6 months, with the timeline negotiated on a site-by-site basis.  
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Box 1. Details of the Medication Management Consultancy (MMC) intervention 

 

 

Aim:  

To embed knowledge and procedures to reduce the use of psychotropic medications 

among people with dementia in RACFs 

Delivered by: Dementia Training Australia (DTA): DTA consultants who are highly 

experienced healthcare professional in dementia care. 

Participants: Residential aged care facilities (RACFs) managers and staff, and facility action 

groups  

- Action group: mixed team of healthcare workers including nurses, enrolled nurses, 

medication-competent care workers and other roles that are nominated by RACF 

who work and meet regularly via video conference with their dedicated DTA 

consultant. 

Intervention components:  

• one-hour online training (educational videos and case studies) 
• Older Age Psychotropic  Quiz (OAPQ) prior to and after the educational intervention 

• downloadable resources including reminder stickers and reference cards 

• 30 -minute meetings (video conference) with action group in RACFs 

 

Duration:    3-6 months  

Phase 1: Assessment of RACF staff knowledge prior to the educational intervention with 

OAPQ-1 

Phase 2:  one-hour online training/education  

Phase 3: OAPQ -2 for any staff member who completed the one-hour online MMC course. 

Phase 4: The DTA team conduct 30-minute meetings (video conferences) for group sizes of 

up to 6 staff members (action group) approximately every 2-4 weeks (8 meetings). 

Phase 5: OAPQ-3 for any staff member who completed the one-hour online MMC course 

in Phase 3.  
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7.4.5 Outcome measures 

7.4.5.1 Primary outcomes: Psychotropic medication use  

The primary outcome was the change in the monthly use of total equivalent doses (mg) of 

psychotropics by residents at the participating RACFs. Three groups of psychotropic 

medications were evaluated, as per the World Health Organization (WHO) Anatomical 

Therapeutic Chemical classification system (291): antipsychotics, antidepressants, and 

benzodiazepines. To calculate the total equivalent dose per month per resident of each 

medication group, antipsychotic doses were converted to olanzapine equivalents, 

antidepressants to fluoxetine equivalents, and benzodiazepines to diazepam equivalents 

(292-294). All equivalent medication doses were compared to the WHO defined daily dose 

(DDD), defined as “the assumed average maintenance dose per day for a drug used for its 

main indication in adults” (295).   

Psychotropic medication data were collected at T0, T1 and T2 timepoints for both arms of the 

study from residents’ medication charts. 

7.4.5.2 Secondary outcomes 

Data on falls, restraint, agitation, ED visits, and hospitalisation were collected as the number 

of occurrences of each outcome per month from residents’ routine clinical records completed 

by RACF staff. For example, falls were recorded using monthly summaries of a specific fall 

incidence report form routinely maintained at every participating RACF. Similar reports were 

used to obtain data for each outcome. RACF staff extracted these data from the forms on a 

monthly basis and reported as numbers of events per month. All secondary outcomes were 

collected at T0, T1, and T2. 
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7.4.5.3 Assessment of RACF staff knowledge  

RACF staff knowledge regarding psychotropic medication and BPSD was assessed using the 

Older Age Psychotropic Quiz (OAPQ). This validated tool assesses health practitioner 

knowledge based on a 10-item questionnaire for a possible total score of 10.0 (288). RACF 

staff completed the OAPQ at T0, T1, and T2. Before starting the intervention, each participant 

completed the OAPQ. The quiz comprised of 10 multiple choice questions with one point for 

each correct answer. The overall score was the sum of correct answers. Total score 

ranges from (0-10) with higher scores indicating greater knowledge regarding psychotropics.  

7.4.6 Randomisation and blinding  

The RACFs were allocated to receive either the MMC or usual care (control). Consent was 

obtained from the management of each RACF. RACFs were randomly allocated to the 

intervention or the control group. Randomisation was achieved by an independent researcher 

not involved in the study using sequentially numbered, computer generated randomisation 

codes. These codes were placed in opaque, sealed envelopes by the independent researcher, 

which were opened sequentially by the study researcher after each RACF was determined to 

have met the study’s inclusion criteria. Of the 11 RACFs recruited, 5 were randomized to the 

intervention group and 6 to the control group.  

7.4.7 Sample size  

Power analysis for an independent chi-square test to determine the sample size necessary to 

detect an effect size of 0.3 with 80% power and 5% significance was calculated using G*Power 

software (ver. 3.1.3; Heinrich-Heine-Universität Düsseldorf, Düsseldorf, Germany) (385). For 

the CRCT, the sample size for each step of the process was calculated depending on the cluster 

size and Intra-Cluster Correlation Coefficient (ICC; ρ, rho) (386). Previous studies indicated 
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that at a power of 80%, P = 0.05, at least 12 RACFs were required in each group for a pre- and 

post-intervention comparison to detect a 10% reduction with an average benzodiazepine 

prescribing rate of 42% (271). The study therefore aimed to recruit a total of 25 RACFs. 

7.4.8 Data analysis  

The Consolidated Standards of Reporting Trials (CONSORT) diagram presented the trial 

design, conduct, analysis, and participant numbers in the two arms of the trial. Appropriate 

descriptive statistics were reported for all outcomes. Difference in baseline characteristics 

between intervention and control group were compared by chi-squared tests.  

7.4.8.1 Primary outcomes 

The primary outcome (change in use of total equivalent doses of psychotropics/month) was 

count data; therefore, the following count models were applied to compare model fit: 

Poisson, negative binomial count, zero-inflated negative binomial (ZINB), and hurdle models. 

Whilst the Poisson regression is one of the simplest models for count data, it did not provide 

an adequate fit for data on prescription medications. Hence, the negative binominal count 

model with 2 parameters was used to fit the data. Goodness of fit between pairs of all 6 

models was compared using likelihood ratio test and Akaike’s information criterion (AIC). The 

ZINB and negative binomial hurdle models provided the best fit. Using Rstudio version 1.1.463 

(Rstudio, Boston, MA, USA), the two models gave the same results on the intention-to-treat 

(ITT) analytical sample of all randomised participants.  

The results are presented as estimated means from the ZINB model, standard errors and 95% 

confidence intervals (CI).  The difference between intervention and control groups from T0 to 

T1 and from T0 to T2 were estimated as incidence rate ratios (IRR) with 95% CI in ZINB models. 

For all analyses, P < 0.05 (2 tailed) was considered statistically significant. 
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7.4.8.2 Secondary outcomes 

Secondary outcomes (falls, restraint, agitation, ED visits, and hospitalisation) were analysed 

with negative binomial regression. Though a Poisson model was initially explored for the data, 

variabilities between RACFs and within RACFs over time that were not accounted for by 

Poisson variability resulted in the negative binomial model being chosen, which was more 

appropriate than the Poisson based on the likelihood ratio test (AIC). The negative binominal 

regression was adjusted for the clustering inherent in the design. The IRR was calculated with 

95% CI for each outcome difference between both groups e.g., number of falls events/month 

from T0 to T1 and from T0 to T2. Secondary outcomes statistical analyses were performed 

using STATA 17 software (STATA Corp., College Station, TX). Sensitivity analysis was 

performed with and without adjustment for baseline characteristics (hospitalisation and ED 

visits).   

Staff knowledge outcome scores were normally distributed, and Student’s t test was used to 

examine the differences in OAPQ scores between the intervention and control groups from 

T0 to T1 and from T0 to T2 All data are deposited in the Kaggle Digital Depository (doi: 

10.34740/KAGGLE/DSV/3207872) (387). 

7.5 Results 

Whilst the study planned to recruit a total of 25 RACFs, the emergence of the COIVD-19 

pandemic markedly affected recruitment due to increased staff turnover and a lack of 

organisational interest in participation. At the end of the recruitment period, 11 RACFs had 

been recruited into the study. 

7.5.1 Outcome measures 
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The baseline characteristics of participating RACFs  are presented in Table 16 and the flow of 

participants is shown in Figure 27.  

There were statistically significant differences found between the control and intervention 

group in hospitalisation and ED visits, but no differences found in other characteristics or 

psychotropic use at baseline. After performing a sensitivity analysis to test the effects of 

hospitalisation and ED visits on the results, we found that  these variables did not affect the 

results.  
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Figure 27 CONSORT chart for the study 
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Table 16 Baseline characteristics of participating RACFs 

 

Characteristic Intervention Control (Chi-Squared Tests 

value, P-value) 

Number of participants 154 255  

Residents prescribed psychotropic medications, n (%)  

Antipsychotics 72 (46.8 %) 115 (45.1 %) (Χ² =0.106, P=0.745) 

Antidepressants 90 (58.4 %) 156 (61.2 %) (Χ² =0.300, P 0.584) 

Benzodiazepines 36 (23.4 %) 68 (26.7 %) (Χ² =0.548, P =0.459) 

Secondary outcomes (the number of events of each outcome/month) 

 n (%) 

 

Falls 43 (28%) 89 (35%) (Χ² =2.140, P =0.143) 

Agitation 26 (17%) 42 (16%) (Χ² =0.012, P =0.914) 

Hospitalisation 13 (8.4%) 8 (3.1%) (Χ² =5.546, P =0.019) 

Restraints 20 (13.0%) 13 (5.1%) (Χ² =8.056, P =0.005) 

ED visits 15 (9.7 %) 12 (4.7%) (Χ² =3.947, P =0.047) 

OAPQ  

(mean, SD) 

n=127 

(4.094, 2.65) 

RACFs, Residential Aged Care Facilities; ED visits, Emergency Department Visits; OAPQ, Older Age 

Psychotropic Quiz; SD, Standard deviation; *Significant P < 0.05.  

 

7.5.1.1 Primary outcome  

Table 17 shows a summary of monthly total equivalent doses of psychotropic medications 

(antipsychotics, antidepressants and benzodiazepines) in mg derived from ZINB for both 

groups at T0, T1, and T2.  

The MMC consistently reduced the estimated mean dose of antipsychotics at all time points 

in the intervention RACFs, whereas in the control RACFs, the estimated mean dose increased 

at T1 yet decreased at T2. The estimated mean dose of both antidepressants and 
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benzodiazepines decreased in both groups at T1. However, the estimated mean 

benzodiazepine dose increased slightly in the control group at T2, yet further decreased in 

the intervention group. 

 

Table 17 Estimated mean doses of psychotropics at control and intervention sites at the three study 
measurement time points (calculated using ZINB models) 

Antipsychotics 

Equivalent 
olanzapine dose 
(mg/ month) 

T0 T1 T2 

Estimated 
mean 

SE 
Empirical 95% 

CI 
Estimate SE 

Empirical 95% 
CI 

Estimate SE 
Empirical 95% 

CI 

  Lower Higher   Lower Higher   Lower Higher 

• Intervention 122.6 13.60 96.0 149.2 78.5 11.53 55.9 101.1 72.8 11.21 50.8 94.7 

• Control 90.5 11.26 68.4 112.5 114.6 13.47 88.1 141.0 85.1 11.05 63.5 106.8 

Antidepressants 

Equivalent  
fluoxetine dose 
(mg/ month) 

T0 T1 T2 

Estimated 
mean 

SE 
Empirical 95% 

CI 
Estimate SE 

Empirical 95% 
CI 

Estimate SE 
Empirical 95% 

CI 

  Lower Higher   Lower Higher   Lower Higher 

• Intervention 441.7 31.30 380.4 503.1 358.9 34.38 291.5 426.3 315.7 32.29 252.4 379.0 

• Control 411.3 28.85 354.8 467.9 375.2 28.87 318.6 431.8 376.2 29.99 317.4 435.0 

Benzodiazepines 

Equivalent 
diazepam dose 
(mg/ month) 

T0 T1 T2 

Estimated 
mean 

SE Empirical 95% 
CI 

Estimate SE Empirical 95% 
CI 

Estimate SE Empirical 95% 
CI 

  Lower Higher   Lower Higher   Lower Higher 

• Intervention 49.7 9.00 32.0 67.3 45.1 9.54 26.4 63.8 38.9 9.10 21.1 56.8 

• Control 58.9 9.81 39.7 78.1 51.3 9.13 33.4 69.2 60.4 10.30 40.2 80.6 

 
T0= baseline (intervention n=154, control n = 255); T1=6months (intervention n=168, control n=254); T2=12months (intervention 
n=181, control n = 258) ; SE, standard error; CI, confidence interval. 
 
 

As shown in Table 18, there was a 44% reduction in use of antipsychotics in the intervention 

group compared to control group at T1 (0.56; 95% CI, 0.32-0.99) (P=0.048), with a non-

significant reduction at T2 (0.79; 95% CI, 0.44-1.40) (P=0.414). There was no reduction in 

antidepressant use at either T1 or T2.  Benzodiazepine use did not differ from the control at 

either T1 or T2.  
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Table 18 Estimated mean doses of psychotropics at control and intervention sites at the three study 
measurement time points (calculated using ZINB models) 

 

Medication  

T0 to T1 T0 to T2 

Estimate 
SE 
(log 
scale) 

95% confidence 
interval 

P-value* Estimate 
SE 

(log 
scale) 

95% confidence 
interval 

P-value* 

Antipsychotics  0.56 0.29 0.32 to 0.99 0.048 0.79 0.30 0.44 to 1.40 0.414 

Antidepressants 0.96 0.14 0.74 to 1.25 0.80 0.90 0.13 0.68 to 1.15 0.374 

Benzodiazepines 1.07 0.25 0.65 to 1.73 0.78 0.98 0.25 0.59 to1.63 0.962 

T0, baseline; T1, 6 months; T2, 12 months 

*Significant P < 0.05.  

 

7.5.1.2 Secondary outcomes 

7.5.1.2.1 Clinical outcomes 

The estimated IRRs of the secondary outcomes between groups from T0 to T1 and from T0 to 

T2 are presented in Table 19. 

ED visits declined significantly in the MMC intervention arm from T0 to T1 and from T0 to T2 

compared to the control arm. There were no significant differences in other clinical outcomes 

between the intervention and control groups. Restraints improved at T1 and T2 and agitation 

improved at T1 compared to T0. There were no differences in falls and hospitalisation.  
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Table 19 IRR for difference between intervention and control groups, for change from baseline to 
time point 

 

Outcomes  T0 -T1 
IRR (95% CI) 

P -Value* T0-T2 
IRR (95% CI) 

P -Value* 

Falls 1.51 (0.75-3.07) 0.250 0.96 (0.59-1.55) 0.862 

Restraints 0.43 (0.09-1.99) 0.279 0.43 (0.05-3.73) 0.445 

Agitation 0.28 (0.06-1.38) 0.118 1.02 (0.15-6.87) 0.986 

ED visits 0.15 (0.06-0.35) < 0.0005 0.04 (0.01-0.13) < 0.0005 

Hospitalisation 1.7 (0.14-22.41) 0.140 0.15 (0.02-1.18) 0.071 
ED visits, Emergency Department visits; T0, baseline; T1, 6 months; T2, 12 months.  
*Significant P < 0.05. 

 

7.5.1.2.2 Staff Knowledge  

From the intervention group 95 participants completed the study. Mean OAPQ scores 

increased significantly when comparing T0 [Mean, (SD) 3.92, 2.78] to T1 (6.27, 2.10);P < .001 

and T0 to T2 (6.58, 1.75);P < .001. Table 20.  

Table 20 OAPQ score change over 12 months  

OAPQ 
 

(n=95) 

T0  
(Mean, SD) 

T1  
(Mean, SD) 

P-value* 
(T0 to T1) 

T2  
(Mean, SD) 

P-value* 
(T0 to T2) 

 
(3.92, 2.78) 

 
(6.27, 2.10) 

 
< .001 

 
(6.58, 1.75) 

 
< .001 

OAPQ, Older Age Psychotropic Quiz; T0, baseline; T1, 6 months; T2, 12 months 

*Significant P < 0.05. P values refer to differences between T0 and either T1 or T2 (Student’s t-test) 

 

 

7.6 Discussion 

The MMC, a multifaceted intervention administered to RACF staff in this CRCT, successfully 

reduced the dose and number of residents prescribed antipsychotics in Australian RACFs. The 

reduction was significant at 6 months and appeared to be somewhat sustained at 12 months. 

The intervention did not have an effect on antidepressant use over 12 months nor on monthly 
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equivalent dose of benzodiazepines. Though significant reductions in ED visits occurred over 

12 months with the intervention, it had no effect on other secondary outcomes. 

Improvements in staff knowledge about psychotropics following the intervention were also 

noted. 

Our findings are in concordance with another study that found a 13% reduction in 

antipsychotic use compared to the control through a multi strategic interdisciplinary program 

(RedUSe) implemented in 150 Australian RACFs (177). However, the 21% reduction in use of 

benzodiazepines in that study (177) contrasts with our findings. This may be attributed to the 

broader focus on all sedatives, including benzodiazepines, in that study, compared to 

antipsychotics that were the focus in our study. Further, the smaller sample size in our study 

may have failed to detect changes in monthly dose of benzodiazepine use. 

Our findings provide valuable insight into the types of RACF staff who should be involved with 

interventions to reduce the use of psychotropic medications in RACFs. Pitkala et. al (327) 

found lower prescription of psychotropics and maintained residents’ quality of life following 

an educational intervention administered to nursing staff in RACFs. In that study, the mean 

number of harmful medications including psychotropics decreased in the intervention group 

(-0.43, 95% CI -0.71 to -0.15, P =0.0024) compared to the control group (+0.11, 95% CI -0.09 

to +0.31, P =0.27). In contrast to Pitkala et. al (327) who applied the educational intervention 

to nurses, the MMC in our study involved all healthcare staff working at RACFs. This may imply 

that all healthcare workers should be involved when implementing non-pharmacological 

interventions for BPSD, as they each have an important role in communicating the residents’ 

behaviour to the nurses (289) . Therefore, reducing psychotropic prescription may be 

facilitated when healthcare workers provide the strategies to manage BPSD. 
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Among secondary outcomes, the significant reduction in ED visits following the intervention 

in our study is supported by the notion that PWD were more likely to visit the emergency 

department due to side effects of psychotropics, particularly antipsychotics (388). This 

suggests that reducing antipsychotic use may reduce ED visits but not the other clinical 

outcomes evaluated in our study. The lack of effect of the intervention on these other 

outcomes is in accordance with the findings of a systematic review and meta-analysis of 25 

RCTs (350). The non-significant decline in agitation and restraints indicated that 

antipsychotics can be safely reduced/ceased without worsening BPSD. However, the impact 

of the MMC on the quality of life of residents with dementia in our study remains unknown 

and will be investigated as an important outcome in a substudy of this CRCT.  

The MMC improved RACF staff knowledge in psychotropic medications, which highlights the 

role of knowledge and training in practice of caring for residents with dementia (289). The 

reduction in antipsychotic use and improvement in staff knowledge could be attributed to the 

self-directed learning process and modern technology such as online learning that allowed 

participants to apply their learning to clinical practice (289). Passive educational programs 

such as lectures and written guidelines, when used alone, are unlikely to change health care 

procedures (389). However, time constraints have been reported from RACF staff as a barrier 

to participation in MMC training, which may have potentially diminished the effectiveness of 

the intervention. Further, the lack of time noted previously may prevent staff from applying 

non-pharmacological interventions (289). 

Whilst this study utilized a robust CRCT design, it is not without limitations. Participant 

recruitment was a significant challenge, which affected sample size. Recruiting 25 RACFs as 

planned in this study was affected by staff turnover and the lack of commitment to participate 
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in a one-year project due to Covid-19, resulting in the participation of only 11 RACFs. 

Consequently, the study was underpowered. 

All RACFs that participated in this study were from one state in Australia and a single aged 

care organisation, which may affect the generalisability of the results. Data on the use of 

psychotropics excluded indications and therefore it was not possible to determine their 

appropriateness. De-identified participant data presented challenges for data analysis and 

interpretation. The lack of details on hospitalisation and ED visits made it difficult to 

determine if these events were related to BPSD or other causes. 

Despite their clinical importance, we excluded cerebrovascular events (CVEs) and older age 

mental health services (OAMHS) as secondary clinical outcomes because of the small sample 

size and insufficient data for analysis.  

Future research should focus on sustainability of the intervention and factors that may affect 

sustainability such as staff turnover and organisation culture. It is important to identify the 

optimal approach of the MMC intervention to maintain its benefits for PWD. Identification of 

barriers to reduction in the use of antidepressants and benzodiazepine in RACFs, particularly 

in the absence of worsening BPSD, should be a key issue for future studies.  
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CHAPTER 8: Discussion  

The overall aim of this thesis was to investigate the effectiveness of the MMC intervention on 

reduction in use of psychotropic medications, particularly antipsychotics; on resident’s QoL 

and other related outcomes; and the association between psychotropic medications and 

resident QoL and distress of care staff in RACFs. 

The key finding was a 44% reduction in the use of antipsychotic medications among residents 

in RACFs at the 6-month timepoint following the MMC intervention. Among residents with 

dementia, improvement in QoL and BPSD were noted while reduction in distress among care 

staff was observed. These improvements were independent of the effects of the MMC on 

psychotropic medication use. Other important findings included enhanced knowledge among 

RACF staff, and reduction in emergency department visits. Reduction in use of antipsychotics 

did not lead to significant clinical improvements in other outcomes measured. These results 

are discussed in detail in Chapter 6 and Chapter 7. 

In this final chapter, the implications for clinical practice and future research are presented, 

the limitations of current work are discussed, and recommendations for future research are 

proposed. 

 

8.1 Clinical implications  

The findings of this thesis may significantly impact the current welfare of residents in 

Australia’s aged care facilities. In February 2018, the Inquiry into the Quality of Care in 

Residential Aged Care Facilities in Australia was submitted by Dementia Australia (390). 

Dementia Australia was concerned about the inappropriate management of BPSD using 
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physical and chemical restraint such as antipsychotics among residents in RACFs. One of the 

recommendations made in this inquiry was that “All staff in residential aged care facilities 

should receive high quality training in dementia care, including a social model of care and 

alternatives to physical and chemical restraint” (390). 

On 8 October 2018, the Royal Commission into Aged Care Quality and Safety was 

established by the Governor-General of the Commonwealth of Australia to inquire into the 

quality and safety of aged care in Australia. The interim report of the Royal Commission into 

Aged Care Quality and Safety delivered on 31 October 2019 highlighted the overuse of 

psychotropic medications in Australia’s aged care system, which was an urgent issue that 

need to be addressed immediately and found that the aged care system  failed to meet the 

needs of  older, vulnerable people (391). The final report released on 1st of March 2021 had 

148 recommendations for improving quality and safety of aged care in Australia (344).  

A few of the salient recommendations included 

• Increased access to medication management reviews was one of the 

recommendations.  

•  Pharmacists should be considered stakeholders in the process, and therefore, funding 

them to conduct RMMRs in residential care facilities upon a resident’s entry, annually, 

and with increased frequency following drastic changes to a resident’s health 

condition or medication. 

•  Individuals in residential respite and transition care facilities should be considered 

eligible for residential RMMR by amending the inclusion/exclusion criteria. 

•  RMMR should be monitored for quality and consistency. 
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• RACF staff (health professionals and personal care workers) should undergo regular 

education and training on psychotropics and management of BPSD 

MMC intervention is a pragmatic implementation of the RedUSe program that utilises existing 

funded services (RMMR and QUM program) to deliver several of its components. MMC is a 

multifaceted intervention that addresses the Royal Commission’s recommendations and 

provide evidence that a combined component of MMC including online education, 

medication audits, and resources on psychotropic medications and non-pharmacological 

strategies can reduce antipsychotic use in RACFs.  

Our findings provide direct evidence for the value of interventions that enhance educational 

training (83), (which is a component of MMC intervention) as a means to reduce the use of 

antipsychotics in the aged care sector, and thereby support the Royal Commission’s 

recommendations. Such a multi-pronged approach may be needed to fulfil the 

recommendations made in the Royal Commission’s final report that particularly called for 

restricted prescription of antipsychotics in RACFs (344).  

No association was found between QoL and psychotropic medication use between pre – and 

post – MMC intervention. The reduction/cessation of antipsychotics and antidepressants did 

not aggravate BPSD, indicating that interventions targeting psychotropic medications may not 

further deteriorate QoL or worsen BPSD among PWD. Therefore, the findings of this study 

hold practical implications for dementia care practice so that barriers to achieve dosage 

reduction/cessation in antipsychotics can be dismantled. The MMC intervention improved 

residents’ QoL despite lack of an association between QoL and psychotropic medication use, 

indicating that the recommendation to reduce psychotropics and implement non-



194 
 

pharmacological strategies to achieve optimal outcomes in RACFs (344) is supported by the 

study’s findings.  

Clinical outcomes such as QoL and BPSD are rarely investigated in interventional studies that 

are aimed at reducing psychotropic medication use among residents in RACFs (350). Indeed, 

only 3 studies reported on QoL and 2 studies on BPSD from 25 RCT and CRCT conducted 

globally (350). Therefore, the lack of negative impacts on residents and care staff following 

reduction/halt in use of antipsychotics and antidepressants identified in the QoL-sub study 

reported in this thesis that was achieved through MMC intervention may reassure health care 

workers caring for PWD that reduction/halt in use of psychotropics may not have an adverse 

effect on residents. Further, the reduction in care staff distress is a positive behaviour, which 

has an important implication for clinical practice. Previous studies reported that staff distress 

enhances prescription rates of psychotropic medications (139). 

An important gap in the literature thus far was the lack of studies on identifying perceptions 

of RACF staff on implementation of various interventions strategies to reduce inappropriate 

use of medication in RACFs. A critical variable that determines delivery of effective 

interventions is understanding the perceived barriers to, and facilitators of, improved care for 

people with BPSDs. This gap is filled by the qualitative research reported in this thesis and the 

findings are expected to improve dementia care and save costs. 

Clinical trials have investigated various interventional programs aimed to reduce 

antipsychotic medications in RACFs. For example, a national antipsychotic deprescribing 

intervention (Halting Antipsychotic use in Long Term care or HALT) is a multicomponent 

intervention comprised of education and training of staff and clinicians that deprescribes 

antipsychotic medications through individualized deprescribing protocol developed for each 
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participant (392). The HALT trial recruited 133 residents who consented to reduce their 

antipsychotics dose by 50% every two weeks and then ceased or withdrew the drug. HALT 

reported a 81.7% reduction in number of residents on regular antipsychotics over 12 months 

(95% CI 72.4-89.0) (392). In comparison, in the present research study, MMC intervention was 

implemented at the facilities level and all healthcare professional staff employed at RACFs 

were eligible and participated in the study and all residents in these facilities were included 

as participants. Unlike in HALT, the MMC study did not recruit residents of RACFs individually 

indicating that all residents in recruited RACFs may benefit from the intervention.  

The Well-being and Health for People with Dementia (WHELD) intervention was implemented 

in 69 UK nursing homes (143). Following a nine-month intervention that focused on person-

centred care training for care staff, antipsychotic review and social interactions, there was a 

statistically significant improvement in QoL (DEMQOL-Proxy Z score 2.82, p = 0.0042; mean 

difference 2.54, SEM 0.88; 95% CI 0.81, 4.28) compared to usual treatment. However, WHELD 

did not reduce antipsychotic usage and was implemented only in residents with dementia 

(143). In comparison, MMC resulted in a 44% reduction in antipsychotic usage regardless of 

dementia diagnosis of residents. 

The findings of the literature review conducted in the current study (Chapter 1) and the 

systematic review in Chapter 3 indicated that there are very few interventions that have been 

tested in RCTs and they are mostly single-component interventions such as education or 

medication review. In comparison, MMC is a multifaceted intervention that is comprised of 

several phases  to support RACF staff to reduce use of antipsychotics among residents (283).  

An effective change in staff behaviour and applying learning to daily practice are not brought 

about through education alone (141) because of multiple barriers for their implementation. 



196 
 

The effectiveness of multifaceted implementation strategies can be enhanced through 

interactions between different components of these strategies (393). Given this, enhanced 

awareness and knowledge among RACF staff to manage dementia associated BPSD, and the 

risks and modest benefits from using antipsychotics in this vulnerable population may be 

achieved using the MMC intervention. Therefore, it is recommended that the MMC 

intervention be considered a mandatory component of the clinical management toolkit for 

staff dealing with BPSD in Australian RACFs. 

Despite being effective at reducing inappropriate use and prescription of antipsychotic drugs 

in RACFs, several multifaceted and multicomponent interventions have not achieved their 

intended targets and show only small to modest effects, because of suboptimal 

implementation and not due to limitations of the intervention (394). 

The lack of statistically significant reduction in use of antipsychotics over 12 months reported 

in our study is similar to a previous study that also reported only a short-term benefit (83). A 

systematic review of the effectiveness of interventions to reduce antipsychotic medications 

in PWD in RACFs (83) reported that 11 educational programs and multicomponent 

interventions (n = 5), in-reach services (n = 2), and medication review (n = 4) were effective in 

the short term (83). The authors concluded that more robust studies are needed to achieve 

long-term reduction. Since two studies in the systematic review reported a return to baseline 

antipsychotic prescription levels following the intervention (83), there may be value in 

conducting an MMC intervention on an annual basis to reduce antipsychotic use in a 

sustainable manner.  

An organisation’s culture and internal support, supportive management, sufficient resources 

leadership, and peer support for training implementation are key facilitators that aid in 
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implementing dementia education and training  and reducing psychotropic use (141) , (394), 

(395). Indeed, organisational culture has been reported to influence the use of psychotropic 

use in RACFs (396), (136). Of these, management support has been identified in previous 

studies to be a powerful enabler for implementing multifaceted interventions (397). For 

example, the HALT intervention allowed champions and staff to implement different 

approaches with the residents. This approach achieved success because it facilitated a 

person-centred care intervention to support antipsychotic deprescribing among residents in 

long term care (397). The champions in this study believed that achieving success required 

strong managerial support (397). 

Implementation of an effective intervention may face barriers such as insufficient time, high 

turnover of staff and inadequate organizational support (394), (361). Financial resources, 

time, and staff availability were barriers in the implementation of non-pharmacological 

approaches in RACFs (398),(399),(137), (141). On a similar vein, our findings obtained with 

the MMC intervention in this study may be different when applied in RACF with insufficient 

resources.  

Based on the findings from previous studies that management support has been identified to 

be a powerful enabler for implementing multifaceted interventions and from previous studies 

on facilitators and barriers of implementation, RACF managers can play an important role in 

implementing the intervention to achieve the optimal outcomes (396),(136),(397). Therefore, 

to enhance and facilitate future implementations of the MMC intervention, it is 

recommended that RACF managers commit to and support the intervention, encourage 

health care staff to provide stability, and share the motivation on change.  
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8.2 Future directions for clinical research 

The aim of this thesis was to investigate the impact of MMC intervention on the use of 

psychotropic medication, clinical outcomes, and residents’ QoL in RACFs. The MMC 

successfully reduced the use of antipsychotics in RACFs. The reduction was significant at 6 

months and appeared to be somewhat sustained at 12 months. 

 In the light of a positive outcome with diminished antipsychotic use, the findings highlight 

the need for sustainability of the intervention, particularly with high staff turnover. These 

findings are in concordance with a previous report of short term effects obtained from an 

intervention to reduce inappropriate prescribing of antipsychotic medications in RACFs (83), 

(144). Therefore, future research is needed to investigate the factors such as staff turnover 

and organisational culture (394),(400) that may affect the sustainability of the intervention. 

Regular online educational training provided to current RACF staff may help reinforce the 

intervention, and also help train new staff following turnover (289). The impact of MMC 

intervention in settings other than Australian RACFs and the strategies required for this 

implementation may be topics of additional studies. Implementing this intervention in 

another setting that has a different organisational culture and resourcing may generate 

results that are different from that obtained in the current study.  

Future studies should examine the impact of RACFs with insufficient resources on the 

reduction in use of antipsychotic medications and outcomes such as QoL and BPSD.  

“As needed” prescriptions and alternatives were not investigated in this research study on 

MMC intervention, which examined only regular doses of three classes of psychotropic 
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medications (antipsychotics, antidepressants and benzodiazepines). Allers et al. (401) 

reported that 35.9% of all antipsychotics were prescribed as PRN for residents with dementia 

and 23.0% for residents without dementia. In light of this finding, future interventions should 

consider monitoring the PRN prescriptions of psychotropics (400) and alternatives because of 

concerns that there is a drive to prescribe PRN medications or prescribing potentially less 

appropriate alternatives. 

For promoting cross-professional collaboration to manage BPSD among PWD (402), it is 

imperative to seek the participation of health care professionals, including general 

practitioners in the RACFs (177) as well as residents relatives and families (403). The latter can 

be involved to a great extent because the MMC intervention encourages staff to support non-

pharmacological options as a first-line approach. Therefore, the involvement of family and 

relatives of residents can enhance their knowledge on psychotropic medication use, inform 

them of the benefits and risks of and alternatives to these medications (403), and reveal other 

options that are fit for purpose (402). 

8.3  Limitations of the work 

This study is not without limitations, some of which have been discussed in detail in Chapters 

3,4,5,6 and 7. Data obtained from RACFs were not broken down by indication for use of the 

psychotropics, which would have established the inappropriateness of usage. Secondly, the 

relatively small sample size precludes the generalizability of the findings to all RACFs in 

Australia. The participation of a single aged care organisation in this study may be a possible 

limitation since findings may not be representative or transferable to all RACFs. Thirdly, 

despite it being an online intervention, MMC was developed for RACFs in the Australian 

context, and therefore, its applicability to long-term care settings in other jurisdictions may 
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not be supported by existing data. Fourthly, the absence of parallel group controls in the QoL 

sub-study may affect data interpretation. Fifthly, the additional research activities in 

intervention group facilities including recruiting of residents with dementia , administering 

QoL surveys to residents and conducting focus groups interviews with the staff may have 

accentuated the effects of the intervention. Sixthly, examining the intervention impact on 

QoL in the pre-post sub study rather than the main study is another  limitation as this study 

design is weaker than CRCT. Seventhly, excluding ‘as required’ use of psychotropics may affect 

data interpretation. Inclusion of prn medications may help to detect any substitution practice 

particularly, substitution of regularly prescribed psychotropics. However, in our study, the 

data of prn medications was either missing or difficult to be obtained. Eighthly, the challenges 

encountered with recruiting RACFs and residents of such facilities in this study may be a 

warning call for those interested in larger clinical studies. Ninthly, the study outcomes may 

be affected by heterogeneity in the prevalence of psychotropic medications between RACFs. 

Finally, the proper implementation of the MMC intervention was affected by the lockdown 

associated with the COVID-19 pandemic. The mortality rate increased in Australian RACFs 

during the pandemic (6) and the focus during this period was on COVID-19 approaches and 

infection control strategies to reduce the spread of the disease and minimise serious 

complications (125). Consequently, most other interventions were halted or delayed and 

RACFs were not interested in study participation. Despite these challenges, the positive 

impact of MMC intervention on reduction in use of antipsychotics in RACFs and improvement 

in residents’ QoL achieved in this study were striking. Interestingly, despite the difficulty in 

implementing MMC intervention during COVID-19 pandemic, a 44% reduction in use of 

antipsychotic medications among residents in RACFs at the 6-month timepoint following the 



201 
 

MMC intervention suggest perhaps a much higher reduction if there were no obstacles in its 

implementation.  

8.4  Conclusion 

The MMC intervention reduced use of antipsychotic medication by 44%, achieved an optimal 

QoL for PWD, and benefited a vulnerable population compared to other interventions. 

Despite challenges faced while implementing the intervention, the findings of the study have 

clinical implications for addressing the Royal Commission’s recommendations to improve 

safety and quality of aged care in Australia. Implementation of the MMC intervention should 

focus on sustainability of the intervention, study the impact of organisational culture, 

resources, adequate staff, and supportive management on reduction in the use of 

antipsychotics and clinical outcomes. The lack of adverse effect on residents on residents and 

care staff following reduction/halt in use of psychotropics identified in the QoL-sub study 

after the MMC intervention may reassure health care workers caring for PWD. Further, the 

reduction in care staff distress is a positive behaviour, which has an important implication for 

clinical practice. 
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Appendix B.1 RACF- Letter of invitation                                                                                                                   

 

 

Date                     
DD MM  YY 

 

Dear                 

My name is Mrs Hend Almutairi and I am PhD student at the Medical School, University of 

Western Australia (UWA). My supervisors are Professor Leon Flicker, Assoc/Prof Christopher 

Etherton-Beer, Dr Andrew Stafford. 

M              j                “Effective approaches and interventions to reduce the 

inappropriate prescription of psychotropic medications (antipsychotics, antidepressants and 

benzodiazepines                   w            ”.  

We invite your residential aged care facility to participate in our research study. If you agree 

that your facility taking part in this study, we will conduct the MMC intervention in your facility. 

                                                      ’                         q          

life and cognitive impairment questionnaires and we need to conduct interviews with health 

care staff. The information sheet attached provides more detail about our study. 

 
If you have any further queries regarding the study, please contact me: 
 
My contact details are: 
Mobile: 0412-031-620 
Email:  hend.almutairi@research.uwa.edu.au 
 
 
I look forward to hearing from you.  Thanking you in advance for your participation.  

 

Yours Sincerely, 

 

Mrs Hend Almutairi 

Medical School, University of Western Australia. 
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Appendix B.2 RACF- Information sheet                                        

                                                                           

 

Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants and benzodiazepines) in people living 
with dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

 Assoc/Prof Christopher Etherton-Beer  

Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

 
 
Invitation:  

You are invited to participate in a research project, which aims to reduce the inappropriate 

prescription of psychotropic medications in people living with dementia. We are inviting your 

residential aged care facility to participate in this project because your RACF, has been agreed to be 

involved in our project. 

Aim of the Study (What is the project about?) 

Our intention is to is to determine the effectiveness of Medication Management Consultancy (MMC)  

for your staff in reducing the intake of (psychotropics). We want to establish if reducing or stopping 

some medications (psychotropics) in older people will improve their health outcomes such as quality 

of life, reduced risk of falling, and hospital admission.  

What does participation involve? 

If your facility wishes to participate, your facility staff will receive the MMC including 1-hour online 

learning, quiz pre-post the online learning. The quiz consists of 10-multiple choice questions and will 

take 15-20 minutes to completed. The researchers will also interview the staff members about the 

MMC. During the interview they will ask the staff few semi-structured questions which will take about 

30-50 minutes. The interview will be recorded during the session and these recordings will be 

transcribed for further analysis.  

The manager/director of nursing will be asked to identify residents with dementia. The resident or 

his/her family will be sent an information sheet about the study and consent form. 

We are asking the residents to complete a Quality of life -AD scale (survey). The survey has 13 

questions, each with 4 options (circle your response). The maximum estimated time required to 

complete the survey is 15 minutes. They will also be asked to participate in memory survey (SMMSE). 
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The survey consists of 12 questions and the maximum estimated time required to complete the survey 

is 10-15 minutes. We may need to look at their medical records to obtain information including name, 

date of birth, medical record number and current medications.  

 

Voluntary Participation and Withdrawal from the Study 

The decision to join the research project is completely voluntary and you are free to withdraw at any 

time, without giving any reason. 

Your privacy  

All information will be treated as strictly confidential.  We will keep the study data in a locked filing 

cabinet and we will replace all names with ID numbers in a secure electronic database for a minimum 

of seven years.  Only authorised persons will access the data.  The names will not appear on any 

document or publication.   

 

Possible Benefits 

Your facility will be making an important contribution to research that may benefit many other people 

in the future. This project will determine whether MMC intervention can help to reduce the 

psychotropic medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop these medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project, please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295. 

  

--------------------------------------------------------------- 

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 

 

 

mailto:hreo-research@uwa.edu.au
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Appendix B.3 Information sheet (Focus group)                                                                                                                                         

 

Participant Information Form-Staff 

(Focus group) 

 
 
Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants, and benzodiazepine) in people living 
with dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

Assoc/Prof Christopher Etherton-Beer 

Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

Invitation:  

You are invited to participate in a project of reducing inappropriate medications in people living with 

dementia.  We are inviting you to participate in a qualitative research study because you are one of 

the facility staff who participated in the MMC intervention. We would like to obtain your opinion 

about if the MMC intervention has been effective or not, and to identify the potential means to 

overcome the barriers to changing professional behaviour by this method. 

Aim of the Study (What is the project about?) 

Our aim is to is to determine the role of MMC (online education) for staff in reducing the intake of 

(psychotropics). We want to find out if reducing or stopping some medications (psychotropics) in older 

people will improve their health outcomes such as quality of life, reduced risk of falling, and hospital 

admission.  

What does participation involve? 

We would like to ask you to participate in focus group interview session. During the interview will ask 

you few semi-structured questions which will take about 30-50 minutes. The interview will be 

recorded during the session and these recordings will be transcribed for further analysis.  
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Voluntary Participation and Withdrawal from the Study 

The decision to join the research project is completely voluntary and you are free to withdraw at any 

time, without giving any reason and without your medical care or rights being affected. 

 

Your privacy  

All information will be treated as strictly confidential. The data will be stored on a password protected 

USB/memory stick. Once completed, the USB will be stored in a locked office (in a locked cabinet) in 

the Medical Research Foundation (MRF) office (where access requires swipe card authorisation) for a 

minimum of seven years. Your name will not appear on any document or publication.   

Possible Benefits 

You will be making an important contribution to research that may benefit many other people in the 

future. This project will determine whether MMC intervention can help to reduce the number of 

psychotropic medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop psychotropic medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295. 

  

 

--------------------------------------------------------------- 

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 

 

 

 

 

mailto:hreo-research@uwa.edu.au
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Appendix B.4 Consent form  (Focus group)                                                                                                                                         

 

Participant Consent Form-Staff 

(Focus group) 
 

Project title - Effective approaches and interventions to reduce the inappropriate 
prescription of psychotropic medications (antipsychotics, antidepressants and 
benzodiazepine) in people living with dementia. 
 
 
 
I, ________________________________________________ have read the information provided and 
any questions I have asked have been answered to my satisfaction. I agree to participate in this 
research project, realising that I may withdraw at any time without reason and without prejudice. 
 
I agree to have my conversation audiotaped.  
 
 
I understand that all identifiable information that I provide is treated as confidential and will not be 
released by the investigator in any form that may identify me unless I have consented to this.  The only 
exception to this principle of confidentiality is if this information is required by law to be released. 
 
 
 
 
 

 

Signature ---------------------                                                            Date      /      / 
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Appendix B.5 Information sheet (OAPQ)                                                                                                                                         

 

Participant Information Form-Staff 

(OAPQ) 

 
Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants and benzodiazepines) in people living 
with dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

Assoc/ProfChristopher Etherton-Beer 

Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

Invitation:  

You are invited to participate in a project of reducing inappropriate medications in people living with 

dementia.  We are inviting you to participate in our research study because you are one of the facility 

staff who participated in the MMC intervention. We would like to obtain your answer of short quiz.  

Aim of the Study (What is the project about?) 

Our aim is to is to determine the effectiveness of MMC for staff in reducing the intake of 

(psychotropics). We want to find out if reducing or stopping some medications (psychotropics) in older 

people will improve their health outcomes such as quality of life, reduced risk of falling, and hospital 

admission.  

What does participation involve? 

We would like to ask you to complete An Older Age Psychotropic Quiz (OAPQ). The quiz consists of 

10-multiple choice questions and will take 15-20 minutes of your time to complete. 

Voluntary Participation and Withdrawal from the Study 

Your involvement in the research is entirely voluntary.  You have the right to withdraw at any stage 

without it affecting your rights or my responsibilities.  When you have signed the consent form we will 

assume that you have agreed to participate and allow your data to be used in this research study. 
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Your privacy  

All information will be treated as strictly confidential. The data will be stored on a password protected 

USB/memory stick. Once completed, the USB will be stored in a locked office (in a locked cabinet) in 

the Medical Research Foundation (MRF) office (where access requires swipe card authorisation) for a 

minimum of seven years. Your name will not appear on any document or publication.   

Possible Benefits 

You will be making an important contribution to research that may benefit many other people in the 

future. This project will determine whether MMC intervention can help to reduce the number of 

psychotropic medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop psychotropic medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295. 

  

 

--------------------------------------------------------------- 

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 

 

 

 

 

 

 

 

 

mailto:hreo-research@uwa.edu.au
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Appendix B.6 Consent form (OAPQ)                                                                                                                                         

 

 

Participant Consent Form-Staff 

(OAPQ) 
 

Project title - Effective approaches and interventions to reduce the inappropriate 
prescription of psychotropic medications (antipsychotics, antidepressants and 
benzodiazepines) in people living with dementia. 
 
 
 
I, ________________________________________________ have read the information provided 
and any questions I have asked have been answered to my satisfaction. I agree to participate in this 
research project, realizing that I may withdraw at any time without reason and without prejudice. 
 
 
I understand that all identifiable information that I provide is treated as confidential and will not be 
released by the investigator in any form that may identify me unless I have consented to this.  The 
only exception to this principle of confidentiality is if this information is required by law to be released. 
 
 
 
 
 
 
 
 _________________________  _______________ 
 Participant signature  Date 
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Appendix B.7 Information sheet (QoL)                                                                                                                                         

 

Participant Information Form-Residents 

(QoL) 
 

 
 
Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants and benzodiazepines) in people living 
with dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

 Assoc/Prof Christopher Etherton-Beer  

Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

 

Invitation:  

You are invited to participate in a research project, which aims to reduce the inappropriate 

prescription of particular types of medications in people living with dementia.  We are inviting you to 

participate in this project because you live in a residential aged-care facility. 

Aim of the Study (What is the project about?) 

Our intention is to is to determine the effectiveness of educational programs for staff in reducing the 

intake of (psychotropics). We want to establish if reducing or stopping some medications 

(psychotropics) in older people will improve their health outcomes such as quality of life, reduced risk 

of falling, and hospital admission.  

What does participation involve? 

We are asking you to complete a Quality of life -AD scale (survey). The survey has 13 questions, each 

with 4 options (circle your response). The maximum estimated time required to complete the survey 

is 15 minutes.  

 

Voluntary Participation and Withdrawal from the Study 

The decision to join the research project is completely voluntary and you are free to withdraw at any 

time, without giving any reason and without your medical care or rights being affected. 
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Your privacy  

All information will be treated as strictly confidential.  We will keep the study data in a locked filing 

cabinet and we will replace your name with an ID number in a secure electronic database for a 

minimum of seven years.  Only authorised persons will access the data.  Your name will not appear on 

any document or publication.   

 

Possible Benefits 

You will be making an important contribution to research that may benefit many other people in the 

future. This project will determine whether educational intervention can help to reduce the number 

of sedative medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop sedative medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295. 

--------------------------------------------------------------- 

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 

 

 

 

 

 

 

 

mailto:hreo-research@uwa.edu.au
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Appendix B.8 Information sheet- Family (QoL)                                                                                                                                         

 

Participant Information Form-Next-of-kin/ guardian 

(QoL) 
 

 
 
Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants and benzodiazepines) in people living 
with dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

Assoc/Prof Christopher Etherton-Beer 

 Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

 

Invitation:  

You are invited to participate in a research project, which aims to reduce the inappropriate 

prescription of particular types of medications in people living with dementia.  We are inviting you to 

participate in this project because your (relative <Participant Name>) live in a residential aged-care 

facility and diagnosed with dementia. 

Aim of the Study (What is the project about)? 

Our intention is to is to determine the effectiveness of educational programs for staff in reducing the 

intake of (psychotropics). We want to establish if reducing or stopping some medications 

(psychotropics) in older people will improve their health outcomes such as quality of life, reduced risk 

of falling, and hospital admission.  

What does participation involve? 

We are asking <Participant Name> to the complete Quality of life -AD scale survey. The survey consists 

of 13 questions each with 4 options (circle your response). The maximum estimated time required to 

complete the survey is 15 minutes.  
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Voluntary Participation and Withdrawal from the Study 

The decision to join the research project is completely voluntary and you are free to withdraw at any 

time, without giving any reason and without your medical care or rights being affected. 

 

Your privacy  

All information will be treated as strictly confidential.  We will keep the study data in a locked filing 

cabinet and we will replace your name with an ID number in a secure electronic database for a 

minimum of seven years.  Only authorised persons will access the data.  Your name will not appear on 

any document or publication.   

 

Possible Benefits 

You will be making an important contribution to research that may benefit many other people in the 

future. This project will determine whether educational intervention can help to reduce the number 

of sedative medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop sedative medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295. 

  

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 
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Appendix B.9 Consent form - Resident (QoL)                                                                                                                                         

 

Participant Consent Form-Resident 

(QOL-AD)  
 

Project title - Effective approaches and interventions to reduce the inappropriate 
prescription of psychotropic medications (antipsychotics, antidepressants and 
benzodiazepine) in people living with dementia. 
 
 
 
I, ________________________________________________ have read the information provided and 
any questions I have asked have been answered to my satisfaction. I agree to participate in this 
research project, realising that I may withdraw at any time without reason and without prejudice. 
 
I understand that all identifiable information that I provide is treated as confidential and will not be 
released by the investigator in any form that may identify me unless I have consented to this.  The only 
exception to this principle of confidentiality is if this information is required by law to be released. 
 
 
 
 
 
 
 
 _________________________  _______________ 
 Participant signature  Date 
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Appendix B.10 Consent form - Family (QoL)                                                                                                                                         

 

Participant Consent Form- Next-of-kin/ guardian 

(QoL-AD) 

 
 

Project title - Effective approaches and interventions to reduce the inappropriate 
prescription of psychotropic medications (antipsychotics, antidepressants and 
benzodiazepines) in people living with dementia. 
 
 
 
I, ________________________________________________ have read the information provided and 
any questions I have asked to have been answered to my satisfaction. I agree that [participant name] 
to participate in this study and to response to quality-of-life questions realising that my relative 
participation is voluntary, and I can withdraw him/her from the study at any time, without giving any 
reason and without his/her medical care or rights being affected.   
 
I understand that all identifiable information of my relative is treated as confidential and will not be 
released by the investigator in any form that may identify my relative. The only exception to this principle 
of confidentiality is if this information is required by law to be released. 
 
 
 
 
 
 
 
 _________________________  _______________ 
 Next-of-kin/ guardian  Date 
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Appendix B.11 information sheet - Resident (Medical record and SMMSE)                                                                                                                                          

 

Participant Information Form-Residents 

(Accessing Medical Records + SMMSE) 
 
 
Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants and benzodiazepines) in people living 
with dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

 Assoc/Professor Christopher Etherton-Beer 

Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

 

Invitation:  

You are invited to participate in a research project, which aims to reduce the inappropriate 

prescription of particular types of medications in people living with dementia.  We are inviting you to 

participate in this project because you live in a residential aged-care facility. 

Aim of the Study (What is the project about)? 

Our intention is to is to determine the effectiveness of educational program for staff in reducing the 

intake of (psychotropics). We want to establish if reducing or stopping some medications 

(psychotropics) in older people will improve their health outcomes such as quality of life, reduced risk 

of falling, and hospital admission.  

What does participation involve? 

If you agree to taking part in this study, we will gather information about your date of birth, and your 

medications.  We may need to look at your medical records to obtain some of this information. Also, 

we are asking you to participate in memory survey (SMMSE). The survey consists of 12 questions and 

the maximum estimated time required to complete the survey is 10-15 minutes. 
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Voluntary Participation and Withdrawal from the Study 

The decision to join the research project is completely voluntary and you are free to withdraw at any 

time, without giving any reason and without your medical care or rights being affected. 

Your privacy  

All information will be treated as strictly confidential.  We will keep the study data in a locked filing 

cabinet and we will replace your name with an ID number in a secure electronic database for a 

minimum of seven years.  Only authorised persons will access the data.  Your name will not appear on 

any document or publication.   

Possible Benefits 

You will be making an important contribution to research that may benefit many other people in the 

future. This project will determine whether educational intervention can help to reduce the number 

of sedative medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop sedative medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295.  

--------------------------------------------------------------- 

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 
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Appendix B.12 information sheet – Family (Medical record and SMMSE)    

 

Participant Information Form-Next-of-kin/ guardian 

(Accessing medical records +SMMSE) 

 
 
Project title: Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotic, antidepressant and benzodiazepine) in people living with 
dementia. 
 
Name of Researchers:  

Professor Leon Flicker 

 Assoc/Prof Christopher Etherton-Beer 

Dr Andrew Stafford 

Mrs Hend Almutairi PhD student at UWA 

 

Invitation:  

We would like to invite <Participant Name> to take part in a research study because s/he lives in a 

residential aged-care facility and is taking specific medications. We are asking you, the nominated 

next-of-kin/ guardian to read this research project information sheet and decide if you agree to his/her 

participation.    

Aim of the Study (What is the project about? 

Our intention is to is to determine the effectiveness of educational program for staff in reducing the 

intake of (psychotropics). We want to establish if reducing or stopping some medications 

(psychotropics) in older people will improve their health outcomes such as quality of life, reduced risk 

of falling, and hospital admission.  

What does participation involve? 

If you agree to <Participant name> taking part in this project, we will gather information about her/his 

date of birth, and her/his medications.  We may need to look at her/his medical records to obtain 

some of this information. Also, we are asking <Participant Name> to participate in memory survey 

(SMMSE). The survey consists of 12 questions and the maximum estimated time required to complete 

the survey is 10-15 minutes. 
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Voluntary Participation and Withdrawal from the Study 

The decision to join the research project is completely voluntary and you are free to withdraw at any 

time, without giving any reason and without your medical care or rights being affected. 

Your privacy  

All information will be treated as strictly confidential.  We will keep the study data in a locked filing 

cabinet and we will replace [participant name] with an ID number in a secure cabinet for a minimum 

of seven years.  Only authorised persons will access the data.  Participant  name will not appear on 

any document or publication.   

 

Possible Benefits 

You will be making an important contribution to research that may benefit many other people in the 

future. This project will determine whether educational intervention can help to reduce the number 

of sedative medications prescribed to older people.  If we find that it is beneficial, many older people 

may be able to reduce or stop sedative medications.  

Possible Risks and Risk Management Plan 

There are no foreseeable risks associated with this research project. 

Contacts 

If you would like to participate in or discuss any aspect of this research project please feel free to 

contact Mrs Hend Almutairi at Western Australian Centre for Health & Ageing UWA, Royal Perth 

Hospital, MRF Building, Level 6, Rear 50 Murray Street on 08 9224 0295. 

  

--------------------------------------------------------------- 

Approval to conduct this research has been provided by the University of Western Australia, in accordance with its ethics 

review and approval procedures.  Any person considering participation in this research project, or agreeing to participate, 

may raise any questions or issues with the researchers at any time.  In addition, any person not satisfied with the response 

of researchers may raise ethics issues or concerns, and may make any complaints about this research project by contacting 

the Human Ethics office at UWA on (08) 6488 4703 or by emailing to humanethics@uwa.edu.au. All research participants 

are entitled to retain a copy of any Participant Information Form and/or Participant Consent Form relating to this research 

project. 
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Appendix B.13 Consent form – Resident (Medical record and SMMSE)    

 

 

Participant Consent Form-Residents 

(Accessing Medical Records +SMMSE) 
 

 
Project title - Effective approaches and interventions to reduce the inappropriate 
prescription of psychotropic medications (antipsychotic and benzodiazepine) in people 
living with dementia. 
 
 
I, ________________________________________________ have read the information provided and 
any questions I have asked have been answered to my satisfaction. I agree to participate in this 
research project (by accessing my medical record data + participating in memory survey), realising that 
I may withdraw at any time without reason and without prejudice. 
 
I understand that all identifiable information that I provide is treated as confidential and will not be 
released by the investigator in any form that may identify me unless I have consented to this.  The only 
exception to this principle of confidentiality is if this information is required by law to be released. 
 
 
 
 
 
 
 
 _________________________  _______________ 
 Participant signature  Date 
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Appendix B.14 Consent form – Family (Medical record and SMMSE)    

 

Participant Consent Form- Next-of-kin/ guardian 

(Accessing Medical Records +SMMSE) 
 
Effective approaches and interventions to reduce the inappropriate prescription of 
psychotropic medications (antipsychotics, antidepressants and benzodiazepines) in 
people living with dementia. 
 
 

1. I have read and understood the information provided and any questions I have asked have 
been answered to my satisfaction. 

 
2. I understand my relative participation is voluntary and I can withdraw him/her from the study 

at any time, without giving any reason and without his/her medical care or rights being affected. 
 

3. I understand that all information collected will be treated as strictly confidential and will not be 
released by the investigators in any form that may identify my relative or the person I represent.  
The only exception to this principle of confidentiality is if documents are required by law. 

 
4. I have been advised as to what data is being collected, the purpose for collecting the data and 

what will be done with the data upon completion of the research. 
 

5. I agree to <Participant Name> medical records being accessed by the research team for the 
purposes of the study. 

 

6. I agree to <Participant Name> to participate in cognitive impairment test (SMMSE) 
 

7. I agree that research data gathered for the study may be published provided my relative name 
or other identifying information is not used. 

 
 
_________________________  
 Participant Name  
 
 _________________________  _______________ 
 Next -of-kin/guardian signature  Date 
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Appendix C.1 QoL-AD                                                                   
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Appendix C.2 SMMSE                                                                   
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Appendix C.3 NPI-Q                                                                   
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Appendix C.4 BADLS                                                                   
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Appendix C.5 OAPQ                                                                  
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Appendix C.6 Focus group interview                                                                                                              

 

 

 

Interview guide 

 

 

1. What has been your overall experience of completing the online training for 
dementia and responsive behaviour?  

2. What do you think have been the strengths of the education program?  

3. Thinking back to the online training, how have you utilised the information in your 
practice?  

4. What do you think are the challenges and barriers to implementing the education 
program?  

5. From your experience, do you think that the educational intervention with health 
care staff worked well? (If yes, can you share examples?)  What could have been 
improved? 
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Appendix D.1 Incidence report                                                                                                            
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Appendix D.2 Resident accident /incident monthly register                                                        
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Appendix D.3 Hospital transfer form                                                                                                                        
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Appendix D.4 Transfer form                                                                                                                        

 

 

 



287 
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Appendix D.5 Transport order                                                                                                                        
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Appendix D.6 Behaviour form                                                                                                                        
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 Appendix E 

Data collection  



294 
 

Appendix E.1 Medication form                                                                                                                        

 

ID Site Medication strength dose/day DDD Duration 
Total equivalent 

dose 
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Appendix E.2 Demographic form                                                                   

 

Name ID Site Gender Date of birth Medical record number  
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Appendix F.1 Ethics approval letter                                                                 
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Appendix G.1 Optimisation of medications used in residential aged care facilities: a 

systematic review and meta-analysis of randomised controlled trials 
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Appendix G.2 Pattern of prescription of psychotropics (antipsychotics, antidepressants 

and benzodiazepines) in Western Australian residential aged care facilities 
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Appendix G.3 Aged care staff perceptions of an online training program for responsive 

behaviours of residents with dementia 
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