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Abstract 

Background 

Australia’s population is ageing, and the population entering residential aged care homes 

(RACH) are increasingly complex, frail, multimorbid, cognitively impaired, and have high 

levels of care dependency. RACH residents are at high risk of medication-related harm which 

result in adverse outcomes including avoidable hospital admission. Preventing medication-

related harm in the high-risk RACH population is an important public health issue. The primary 

pharmacist-led medication review role in Australian RACH is the consultancy-based biennial 

residential medication management review (RMMR) service. This research was undertaken to 

explore whether Australian pharmacy practice can be diversified to reduce the risk of harm 

associated with medication use in RACH, by evaluating current pharmacy practice and 

exploring the feasibility of a residential care pharmacist (RCP) model.  

Methods 

Three individual studies were conducted to address the objectives of this thesis. The first study 

was a systematic review of the literature to narratively synthesise the current evidence reporting 

outcomes associated with pharmacist-led medication reviews in RACH residents with 

dementia. The second study was a cross-sectional survey design to obtain qualitative and 

quantitative data informing perspectives of Australian pharmacists, general practitioners (GPs) 

and nurses on the suitability and delivery of RMMRs for residents with dementia. The third 

study was a pilot non-randomised controlled study to explore RCP feasibility through 

stakeholder acceptability, demand and limited-efficacy testing. A part-time pharmacist was 

embedded into a RACH located in the Australian Capital Territory for six months in 2017. A 

similar RACH under the same organisation was used as the control site and received usual 

services. Data were obtained from RCP activities records, resident health records, incident 

reports, observation of staff practice, communication records, surveys and semi-structured 

interviews. Quantitative data underwent parametric and non-parametric analyses, depending on 

distribution. Qualitative data underwent inductive thematic analysis.  
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Results 

In Study 1, five observational studies and one randomised controlled trial were identified from 

3387 evaluated references during the systematic review. Pharmacist-led medication reviews, 

which involve multi-disciplinary collaboration may reduce polypharmacy and inappropriate 

psychotropic medication use. Study 2 surveys exploring stakeholder perspectives on the 

RMMR service for RACH residents with dementia were completed by 15 GPs, 15 pharmacists 

and 13 nurses. Participants were more likely to use written forms of communication than verbal 

communication (p<0.01). If there was limited verbal communication between stakeholders 

RMMRs were perceived to have minimal benefit. Preventing medication-related problems and 

supporting deprescribing were viewed as positive outcomes associated with RMMRs. 

Insufficient remuneration was the primary barrier to effective face-to-face collaboration and 

delivery of individualised resident care. Collectively these findings suggest that pharmacist 

expertise is regarded as value-adding to resident care, provided there is adequate support for 

multi-disciplinary collaboration and communication.  

In Study 3, the RCP documented 335.3 hours performing 284 activities. Activities were either 

clinical interventions conducted at the individual-level or system-level interventions to improve 

medication safety. Residents and staff valued, and were satisfied with, pharmacist expertise. 

The ease of access to this expertise enabled shared problem solving, enhancing responsiveness 

to resident needs. At the intervention site there were significant improvements compared to 

baseline in: the incidence of inappropriate dosage form modification (22% pre vs 0% post, 

p<0.01); the frequency of allergy documentation (77% pre vs 100% post, p<0.01); mean 

monthly medication incident reporting (13.3 ± 7.4 pre vs 25.7 ±  10.8 post, p<0.05); mean time 

spent on medication rounds per resident (4.8 minutes ± 1.1 pre vs 3.2 minutes ± 1.7 post, 

p<0.05); employee influenza vaccination rates (46.5% in 2016 vs 69.2% in 2017, p<0.01); and 

the proportion of residents at the study site requiring hospital admission (28% pre vs 12% post, 

p<0.01). There were no differences in outcomes observed at the control site.  

Conclusion 

The existing model of pharmacist-led medication review in Australia is inadequately 

remunerated to support routine pharmacist collaboration with other members of the multi-

disciplinary RACH team caring for residents with dementia. It is feasible to embed pharmacists 
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into existing RACH care teams and this is an effective strategy for improving health service 

indicators. This research provides information on clinical and operational processes and 

outcomes to direct future larger scale investigations into the quality use of medications in 

RACH and economic implications for the Australian health care system.  

 

Brief abstract 

Older adults with complex health needs in residential aged care homes are at risk of medication-

related harm. A systematic review, a cross-sectional study and a non-randomised controlled 

pilot trial were conducted and identified that current Australian aged care pharmacist models 

limit routine multi-disciplinary collaboration, and that it is feasible and effective to embed 

pharmacists in Australian aged care homes. This research is an Australian-first identifying that 

on-site pharmacists contribute to a range of operational and clinical improvements ‘driven by 

resident need’ due to enhanced proximity to, and collaboration with, the multi-disciplinary aged 

care team.  
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Chapter 1: Introduction  

This research was undertaken to explore whether Australian pharmacy practice can be 

diversified to reduce the risk of harm associated with medication use in residential aged care 

homes (RACH). This chapter provides context and justification for the research included in this 

thesis by describing the increasingly complex health care needs of our ageing population, the 

risk of medication-related harm to RACH residents, and associated implications for pharmacy 

practice models within the Australian RACH setting. This context stimulates the determination 

of the research aims. This chapter concludes with a brief description of the research 

methodologies applied throughout this thesis and provides orientation to the thesis by 

discussing the linkages between the three individual studies that were conducted.  

1.1 Australia’s ageing population 

The Australian population is ageing (1). The age of 65 is often considered the threshold for 

classification as an ‘older person’ for most populations in developed countries (2). The 

proportion of people aged over 65 in Australia is projected to increase from 15% (3.7 million) 

in 2017 to 22% (8.7 million) by 2056 (3, 4). The number of older people aged 65-84 years is 

anticipated to double, and the number of ‘very old’ people aged over 85 years is anticipated to 

quadruple to 1.5-1.8 million by the year 2050 (1, 4).  

Eighty percent of Australia’s older population access some form of government funded aged 

care service before death (3). Australia has a comprehensive aged care system, comprising a 

services spectrum that ranges from basic supports to enable older people to remain independent 

at home, through to full-time care provided in a RACH (2). The Australian Government spent 

$4572 per older person, totalling $18.4 billion on aged care services, in 2017-2018 (3). The 

majority of aged care services are provided to older people at home in the community to support 

independent living (77%). However, the greatest proportion of aged care spending is on RACH 

services (67.3% of aged care service expenditure) (2, 3).  

During 2017-2018, there were 234,798 Australians permanently residing in RACH (3). The 

mean length of stay in permanent RACH is currently 2.9 years (5). Patterns of aged care service 

utilisation between 2008-2016 show that access to permanent RACH placements are decreasing 

and rates of access to services, which enable independent ‘ageing in place’ in the community, 

are increasing (6). People accessing permanent RACH are older with 59% of RACH care 
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recipients aged over 85 years (2). They also have high care needs with 53% of residents assessed 

as having high care needs for ongoing complex health care procedures and activities, and 31% 

of residents assessed as having high care needs for activities of daily living, cognition and 

behaviour, and complex health care (7). These figures indicate that although rates of permanent 

RACH access are not presently increasing in favour of accessible community based aged care 

services, the population entering RACH are older, have high rates of cognitive impairment and 

have high care needs and dependency on RACH staff (6, 7). The increasing complexity of 

RACH residents will increase the demand on the Australian aged care sector to provide complex 

health care services (5).  

1.2 Risk of medication-related harm in residential aged care 

Older adults have more complex health needs compared with most younger populations (8). 

Older people residing in RACH are especially vulnerable to medication-related harm, and 

medication safety is an ongoing concern in this setting (9). Advancing age is associated with a 

high prevalence of multimorbidity, defined as the presence of at least two chronic diseases (10). 

The RACH population has a significant chronic disease burden, as multimorbidity is present in 

RACH residents almost without exception (5, 10). Multimorbidity is associated with increased 

reliance on primary and secondary health services, and increased risk of care fragmentation 

(10). As indicated by service needs, the high rates of multimorbidity are associated with a high 

prevalence of functional dependency, frailty, cognitive impairment and associated behavioural 

symptoms among RACH residents (11). Geriatric syndromes, which include dementia, 

incontinence, delirium, falls, hearing impairment, visual impairment, sarcopenia, malnutrition, 

frailty, immobility, gait disturbance, and pressure ulcers are also particularly prevalent in the 

aged care setting compared with community-dwelling populations (12). Geriatric syndromes 

cause significant morbidity, negatively impact quality of life (13), and complicate the 

management of chronic disease as many pharmacological treatments can exacerbate geriatric 

syndromes such as falls and incontinence (5). However, pharmacological treatments are a 

primary strategy for chronic disease management (14). 

RACH residents are among the highest users of medications consequential to high rates of 

multimorbidity, thus polypharmacy is particularly prevalent in this setting (15). The most 

widely accepted definition of polypharmacy in community or outpatient settings is the 

concurrent use of five or more regular medications  (16, 17). However, rates of polypharmacy 
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based on this definition are so high in RACH that polypharmacy in this setting is often referred 

to as the use of nine or more medications (15, 16). The use of multiple medications has increased 

to such an extent that the term ‘hyperpolypharmacy’ has been coined to described usage of 

more than 10 regular medications (18). Almost three-quarters of RACH residents take nine or 

more medications on a regular basis (15, 19). Polypharmacy may be clinically necessary and 

appropriate depending on the resident and their care goals; however inappropriate 

polypharmacy is regarded as a key predictor of medication-related adverse outcomes, including 

hospital admissions and falls (15, 19). 

There are numerous physiological changes that occur with ageing, which contribute to 

functional decline and geriatric syndromes such as frailty (20). Age-related physiological 

changes can alter drug pharmacokinetics (the impact of the body on drug absorption, 

distribution, metabolism and elimination) and pharmacodynamics (the impact of a drug on the 

body) (21). These age-related changes to the regulatory mechanisms and mechanisms for drug 

processing can result in altered sensitivity to drug effects. Consequent noxious, unintended 

clinical responses are observed in older people with doses that are used safely and effectively 

in younger populations (22). Older people are often excluded or under-represented in clinical 

drug trials where safety data are obtained, despite a high volume of medication use in older 

people (23). 

Medications are estimated to cause 230,000 hospital admissions annually in Australia, 

comprising 2-3% of all admissions, and equating to a public health system cost of $1.2 billion 

annually (24). RACH residents are at an increased risk of experiencing medication-related 

problems, medication errors and adverse drug events (ADEs) compared to the difficulties 

experienced by older people residing in the family home or in hospital (25-27). Exposure to 

potentially inappropriate medication use occurs in 43-75% of RACH residents (26, 28), and up 

to 27% experience a medication error (28). Medication errors resulting in death are rare, but are 

most frequently associated with deficiencies in administration processes and therapeutic drug 

monitoring (9, 28).  

Safe management of complex, multi-medication regimens in RACH is challenged by numerous 

factors that are uniquely associated with this environment (25). Factors that contribute to 

medication-related problems and errors occur at both the resident level and institutional level. 

Key resident-level factors identified in the literature include complexity of resident health needs 
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and medication regimens, variable resident autonomy and family involvement in decision 

making, and involvement of multiple care providers (29-32). Key factors at the institutional 

level include insufficient training for staff administering medications and no regulation or 

supportive frameworks to enable pharmacovigilance and monitoring (25, 27). Further, 

recruitment and retention of skilled nursing staff has traditionally been a challenge for the aged 

care sector, associated with high rates of workforce casualisation and employment turnover 

leading to a reliance on lower grade staff and blurring of roles between care providers (27, 33, 

34).  

Ineffective communication and information exchange is the most critical system-level factor 

leading to medication-related problems and errors in RACH (28, 35, 36). The involvement of 

multiple clinicians primarily practising from off-site locations has been associated with 

fragmentation of communication and transfer of information, leading to systematic 

inefficiencies and errors in medication management (28, 37-39). In particular, a lack of on-site 

pharmacy services has also been identified as a contributing factor to medication errors (28), 

and the physical separation between members of the care team also results in inefficiencies in 

medication-related information exchange activities (40).  

1.3 Dementia as an additional risk factor for medication-related harm 

Dementia is a neurological syndrome which refers to a collection of diseases characterised by 

progressive deterioration of cognitive and occupational function, and is a leading cause of 

morbidity and mortality in older Australians (41-43). Rates of dementia diagnoses are 

increasing, and projections estimate that by 2050 there will be 900,000 Australians living with 

dementia (44). Fifty-two percent of permanent RACH residents in Australia have a diagnosis 

of dementia (7, 45). 

A diagnosis of dementia for an older person in RACH is associated with additional factors that 

further complicate health needs and management approaches to those described under section 

1.2 in the general older adult population, which further increase vulnerability to medication-

related harm (46-48). RACH residents with dementia have significantly higher levels of care 

dependency on RACH staff than residents without cognitive impairment (49), and residents 

with cognitive impairment are more likely to experience a medication error than residents who 

are cognitively unimpaired (28). Admission to aged care requires adjustment to communal 
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living (33), which can be more challenging for people with cognitive impairment who require 

familiarity of surroundings for comfort, and can be a time of family care-giver distress and 

uncertainty (50).  

Residents with dementia have a particularly complex interplay of health needs and care goals, 

multiple co-morbidities and are commonly managed with multi-drug regimens, inclusive of 

psychotropic agents, and by multiple prescribers (46, 51, 52). Advanced dementia is associated 

with additional exaggeration of the physiological changes that occur with advanced age, 

including changes in total body water, muscle mass and body fat, as well as altered blood-brain 

barrier permeability and reduced drug-transporter activity (41, 46, 47, 53). Dementia and the 

associated pharmacokinetic and pharmacodynamic changes are progressive; therefore, the 

efficacy, toxicity and necessity of long-term medications may continue to change as the disease 

advances (53).  

Polypharmacy in RACH residents with advanced dementia and limited life expectancy is 

associated with increased risk of adverse events, which lead to poor quality of life and increased 

mortality (54). Appropriate administration of medications can be complicated by cognitive, 

behavioural, or swallowing problems (55, 56). Deficits in language and cognition associated 

with dementia can impair residents’ ability to communicate potential adverse effects of 

medications or unmanaged symptoms such as inadequately controlled pain (56, 57).  

Goals of care for residents with dementia may place earlier and greater emphasis on comfort as 

dementia is a terminal illness, although communication of these goals is complicated by 

impaired resident capacity for decision making and communication (57, 58). Psychotropic drug 

use in residents with dementia is associated with reduced quality of life and increased adverse 

outcomes, including stroke, falls, hospital admissions and mortality (59). However, RACH 

residents with dementia are frequently prescribed psychotropic medications for the 

management of behavioural symptoms and are three-fold more likely to be prescribed 

antipsychotics compared with persons with dementia residing in the community (60). Non-

pharmacological strategies are first-line management for behavioural and psychological 

symptoms of dementia (61). However, in a resource-limited aged care sector where staff are 

provided minimal support and training to implement non-pharmacological strategies, 

antipsychotics are often used as first-line management despite evidence that commencement of 

antipsychotics doubles the risk of hospitalisation or death within 90 days (61, 62).  
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Quality use of medicines in RACH is considered one of the most important processes to ensure 

residents’ safety (63); however, medication management in RACH is highly complex and prone 

to errors, which represent a significant burden on resident quality of life and cost to the health 

care system (64). RACH residents with advanced dementia are a key example of an older person 

with complex health needs, care goals and decision making arrangements. Health service design 

and delivery should be sensitive to the needs of this population given the projected increase in 

diagnoses in the ageing Australian population. 

1.4 Pharmacists’ roles in quality use of medicines 

Australia has a comprehensive health care system including public and private providers for 

primary care, hospital care and community care services (65). Medications form a core 

component in the management of disease (66). However, medication management is a complex 

process, and there is scope for errors to occur at each of the nine steps within the medication 

management pathway (Figure 1.1) (67). Quality use of medicines is common nomenclature to 

describe best-possible medication use to maximise treatment benefit and minimise associated 

harm (68, 69). Australia has invested considerably in improving quality use of medicines under 

the National Medicines Policy and National Strategy for Quality Use of Medicines (65, 68, 69). 

These policies have led to the implementation of various services and strategies directed 

towards improving the quality use of medicines for Australian health care consumers (68). 

Some of the strategies implemented under these policies to improve quality use of medicines 

have led to a paradigm-shift in pharmacy practice away from the traditional role focussed on 

the supply and provision of medications to consumers towards clinical or non-dispensing 

pharmacists (65, 70, 71).  
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Figure 0.1 The medication management pathway (67) 

 

 

Non-dispensing pharmacy services include medication review, health promotion and 

medication education (72, 73). Non-dispensing pharmacists are included, and well established, 

in hospital teams and more recently in primary care teams within general practice (71). Non-

dispensing pharmacist roles such as vaccination are becoming more prevalent within Australian 

community pharmacies, and internationally prescribing roles are increasingly being trialled and 

embedded (74). Pharmacist-led medication review has been reported as a core intervention for 

improving quality use of medicines in hospital, community and RACH settings (75). The home 

medicines review (HMR) service is the Australian pharmacist-led collaborative medication 

review service for people residing in the community, funded by the Commonwealth 

government (65). Residential medication management reviews (RMMRs) are the equivalent 

service provided to RACH residents (65).  
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1.5 Pharmacist-led medication reviews in residential aged care 

Medication reviews in Australian aged care settings are defined as “a structured evaluation of 

a resident's complete medication regimen with the aims to optimise clinical outcomes, maximise 

benefits of medicine use and reduce risks of medicine use” (75, 76). They aim to rationalise 

medicines use and reduce the risk of adverse events and are a commonly reported strategy for 

preventing medication-related harm in RACH (75, 77-84). Pharmacists are key providers of 

medication reviews globally, due to professional expertise in sharing pharmaceutical 

information with other members of the care team to identify and resolve medication-related 

problems (84). There are various medication review services delivered in RACH 

internationally, with similar program objectives but variable funding arrangements, frequency 

of delivery and eligibility criteria, including Medication Therapy Management in the United 

States, Medicines Use Review in New Zealand and the United Kingdom, and MedsCheck Long 

Term Care in Canada (75, 77, 84).  

In Australia, the residential medication management review (RMMR) service is the primary 

Commonwealth government-funded service in place enabling accredited pharmacists to 

provide medication reviews for RACH residents (65, 68, 84). The RMMR service was 

established in 1997 to enable collaboration between general practitioners (GPs) and accredited 

pharmacists and facilitate rational medicine use in RACH (65, 68). In order to provide RMMRs, 

pharmacists are required to obtain post-registration accreditation in medication review from 

either the Australian Association of Consultant Pharmacy (AACP) or the Society of Hospital 

Pharmacists of Australia (SHPA) (65). Approximately 10% of Australian pharmacists are 

medication review accredited (85).  

RMMRs are intended to facilitate communication and feedback between pharmacists, medical 

practitioners, residents and other health care members (86). An overview of the RMMR process 

is summarised in Figure 1.2. An accredited pharmacist will visit a RACH to conduct a RMMR 

following referral from the resident’s GP (65, 68). Accredited pharmacists may require access 

to various sources to obtain required information including the resident, family, RACH staff 

and case notes; however, only the GP and pharmacist are remunerated for their involvement in 

the service (65, 86). This remuneration is a fixed fee per service irrespective of time required 

to collect information or discuss resident care with other members of the team (87). 
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Figure 0.2 Overview of the RMMR service process 

 
Initial design meant that RACH residents were eligible to receive an annual RMMR; however, 

this frequency was reduced under recent funding agreements to an RMMR every two years 

unless there was an urgent clinical requirement for an additional review in the intervening 

period (68). Criteria which qualify residents for an urgent additional review within a 24 month 

period include: discharge from hospital in the previous four weeks; significant change in 

medication regimen in previous three months; change in medical condition or occupational 

function, such as cognitive decline or falls; use of a medication that requires therapeutic 

monitoring due to a narrow therapeutic index; symptoms suggestive of an adverse drug 

reaction; non-compliance or difficulties managing medication-related devices (65, 68, 76). It is 

important for RACH residents to have their medication management periodically reviewed, 

particularly in residents with progressively deteriorating medical diagnoses such as dementia, 

to support ongoing assessment of treatment risks and benefits (46, 56). However, the RMMR 

service is not designed for use as a regular medication review service (87).  

In addition to RMMRs, there is a separate but synergistic Quality Use of Medicines (QUM) 

service focussed on providing RACH-level strategies for improving medication management 

(76). This service is also funded by the Commonwealth government, and is designed to enable 

pharmacists to assist RACH staff and organisations to implement effective and safe medication 

management strategies at the organisational level to optimise medication-related care provided 

to residents (68, 76). Examples of the types of activities that are provided by pharmacists 

GP refers resident to an 
accredited pharmacist for 

review

The accredited pharmacist 
gathers information specific 

to the residents condition 

The pharmacist documents 
findings and 

recommendations for 
resolution of potential or 

actual medication issues in 
a report to the referring GP

The information in this 
report should be discussed 
between the referring GP 

and accredited pharmacist, 
ideally face-to-face

The referring GP 
implements and documents 

a management plan

The GP and pharmacist 
submit claims for 

remuneration to Medicare
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through the QUM service are listed under Table 1.1. Pharmacist QUM service providers and 

RACH determine the types and frequency of QUM activities provided through a collaboratively 

defined service agreement (87). There is very limited published research that describes the 

provision of these services to RACH or quantifies any associated outcomes for residents or 

RACH (68). RMMRs therefore have the strongest foundation of evidence to evaluate and 

expand on, and will be the focus of this thesis.  
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Table 0.1 Examples of activities provided by pharmacists under the Quality Use of 
Medicines Service (87) 

Medication advisory activities 

Participate in drug use evaluation   

Advise members of the health care team on a range of issues, including storage, administration, dose 
forms, compatibilities, therapeutic and adverse effects and compliance   

Participate in medication advisory committees  

Assist in the development of nurse-initiated medication lists  

Participate in policy and procedure development activities  

Assist in the development of policies and procedures to address medication management concerns; 
for example, sleep, bowel or pain management and infection control. 

Education activities 

Provide education for nursing and care staff or residents on medication therapy, disease state 
management or prescribing trend issues  

Provide drug information for medical practitioners and RACH staff, including provision of 
newsletters. 

Continuous improvement activities 

Assist the RACH to meet and maintain medication management accreditation standards and to 
comply with regulatory requirements  

Assess competency of residents to self-administer medications  

Advise on and assess medication storage requirements, monitoring and standards including: storage 
and labelling, expired stock, security of medication storage areas, safe disposal of unwanted 
medications  

Conduct medication administration audits and surveys on medication errors, dosage form 
modification and psychotropic drug use 

Assist with the development of, and report on, quality indicators and other quality measures. 
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1.6 Justification for this research 

More than 80% of Australians aged over 65 years regularly use prescription medicines, and the 

Commonwealth government spends $1.1 billion annually to ensure affordable and equitable 

access to medicines (66). Inappropriate medicines use can contribute to adverse outcomes 

including hospitalisation and death, contributing a significant economic burden to the public 

health system. Ensuring quality use of medicines and preventing harm in high-risk populations 

is an important clinical and public health issue.  

The Australian population is ageing, and the people entering residential aged care are 

increasingly complex, frail, multimorbid, cognitively impaired, and have high levels of care 

dependency (75). The RACH population are the highest users of medications and are at high 

risk of medication-related harm, necessitating ongoing review of policies and strategies to 

continually monitor and improve quality use of medicines within RACH (22, 88). Identifying 

effective and cost-efficient strategies to improve the quality use of medicines in RACH is a 

significant priority for the Australian aged care and health care sectors.  

Australian evidence has demonstrated that pharmacist-led interventions directed at improving 

the quality use of medicines for RACH residents can positively influence quality use of 

medicines through various approaches. Pharmacists can contribute to reduced usage rates of 

antipsychotics and benzodiazepines as ‘chemical restraint’ for behavioural and psychological 

symptoms of dementia (62, 89-92). They can also contribute to improved appropriateness of 

pain management and analgesic use (93), and initiate reductions in the number of regularly 

prescribed medicines to prevent inappropriate polypharmacy (94). Pharmacists can also prevent 

medication errors such as delayed or missed doses during transitions of care (95). Evidence 

confirming clinical or quality of life outcomes as a result of these improvements in quality use 

of medicines remains less clear (75). 

Pharmacists are regarded as experts in the quality use of medicines and may be further 

integrated into RACH care teams to rationalise medication use (65, 66). However, there has 

been no further expansion of pharmacist involvement in RACH resident care since the 

implementation of the RMMR and QUM services in the late 1990s. In fact, resident eligibility 

for pharmacist medication review has devolved in terms of accessibility, as RMMR 

entitlements have reduced from a review every 12 months to every 24 months in the absence of 
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urgent clinical need (68). This is despite advancement of pharmacy services in various other 

areas of primary care (Figure 1.3). The RMMR service has been reported as effective in 

reducing anticholinergic and sedative medication burden and potentially inappropriate 

prescribing in the general RACH population (75); however, there is limited evidence reporting 

the efficacy of this service for residents with dementia. To date, there is no literature that 

describes or evaluates on-site pharmacists embedded in Australian RACH.  

Figure 0.3 Timeline of non-dispensing pharmacist services in Australian primary care 

 

Therefore, this research has been undertaken to identify the elements of the current primary 

pharmacy practice model that are prevailing or failing to prevent medication-related harm from 

occurring in Australian RACH; and to pilot a possible future model of pharmacy practice. As 

people with dementia are the predominant population of RACH in Australia, sensitivity to their 

needs was a key consideration throughout this thesis and should be a key focus of health service 

delivery in Australian RACH. This research will be important to inform future research, 

development and integration of residential care pharmacists into the Australian aged care 

workforce.  

1991
• Australian Pharmaceutical Advisory Council established

1997
• RMMR remunerated for pharmacists

1999
• QUM services remunerated for pharmacists 

2001
• HMR remunerated for pharmacists

2010
• Pharmacists co-located in general practice

2014
• Pharmacists administering influenza vaccination
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1.7 Research aims 

The purpose of this research is to explore present and possible future pharmacist roles in 

Australian RACH. This research has two aims: 1. To evaluate the strengths and limitations of 

current pharmacist-led medication review models as the primary pharmacist-led service for 

supporting quality use of medicines in RACH; and 2. To explore the feasibility of embedding 

a non-dispensing pharmacist into an established Australian RACH. 

1.8 Research questions 

1. What are the outcomes associated with pharmacist-led medication reviews in rationalising 

medication use for RACH residents with complex health needs? 

2. What are the key factors limiting the efficacy of the Australian pharmacist-led medication 

review model in rationalising medication use in RACH residents with complex health 

needs? 

3. Is it feasible to embed an on-site non-dispensing pharmacist into an established RACH care 

team? 

4. Does increasing the proximity of pharmacists to the rest of the RACH care team and 

residents, by enabling on-site provision of clinical pharmacy services, overcome any factors 

limiting efficacy of the current service models? 

5. What are the potential clinical and operational benefits that a pharmacist embedded into 

RACH could provide to the residents, staff and organisation? 

1.9 Research methodologies 

The first research aim, to evaluate current models of pharmacy practice in RACH, was 

addressed through the first two research questions: identifying the outcomes associated with 

pharmacist-led medication reviews in rationalising medication use for RACH residents with 

dementia as an example of residents with complex health needs; and identifying the key 

elements that contribute to, or detract from, the efficacy of the Australian medication review 

model in RACH residents with dementia.  



Chapter 1 

15 

The second aim of this research, to identify whether it is feasible to embed a non-dispensing 

pharmacist into an Australian RACH, was addressed through the remaining three research 

questions: feasibility of on-site pharmacists in Australian RACH; identifying whether on-site 

provision of pharmacist services circumvents or eliminates factors limiting the efficacy off-site 

service provision; and identifying the potential clinical and operational benefits that warrant 

future investigation.  

There were two studies conducted to address the first research aim. It was necessary to first 

establish, through a systematic review of the literature, what evidence was available in 

describing the efficacy of current pharmacist-led medication review models in rationalising 

medication use for RACH residents with complex needs, so that successful elements and 

limitations of these existing strategies could be integrated into the design of the future practice 

model. Identifying, in this first study, that there was a paucity of evidence relating to 

pharmacist-led medication reviews in the context of the Australian RACH setting and health 

care system, necessitated the second study. The second study was implementation of a survey 

to obtain data from key stakeholders that would identify the successful elements and practical 

limitations of RMMRs.  

The findings from these two studies were intended to guide the development and 

implementation of a possible future pharmacist model. The third study conducted as part of this 

thesis utilised a non-randomised controlled design to: test feasibility of a residential care 

pharmacist model; identify what successful elements and practical limitations are potentially 

associated with this model; and identify a range of potential clinical and operational outcomes 

that may be explored in future.  

Residents with dementia were emphasised and included throughout this research, as a key 

example of older patients with complex health and social needs, for the purposes of 

benchmarking health care service efficacy. The rationale was that services which are effective 

in improving outcomes in this population will likely be effective across similar or less complex 

RACH resident sub-populations. The opposite may not necessarily be true as a result of the 

enhanced age-related physiological changes and impaired ability for communication and 

provision of self-care associated with advanced dementia. The first two studies included in this 

thesis focus on RACH residents with dementia as the study population. The third study includes 
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both residents with and without dementia due to the pilot study design and anticipated low 

participant numbers.  

A brief summary of the methodologies applied in each study is presented under Table 1.2. A 

detailed description of the methodologies applied in the systematic review is presented in 

Chapter 2 and the cross-sectional study is presented in Chapter 3. A detailed methodology for 

the third study included in this thesis is described in Chapter 4, the published manuscript of the 

study protocol. A summary of unavoidable differences between the actual methodology 

implemented and the published study protocol is provided in Appendix 4.  
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Table 0.2 Summary of research methodologies 

Study Thesis research 
question(s) 

Data and 
participants 

Research method Reporting 

Study 1 

Systematic 
review of 
medication 
review outcomes 
for residents with 
dementia 

What are the outcomes 
associated with 
pharmacist-led 
medication reviews in 
rationalising medication 
use for RACH residents 
with complex health 
needs? 

Six scientific 
databases from 
inception to 
November 2018. Six 
references included. 

Systematic 
literature review in 
accordance with the 
Preferred Reporting 
Items for 
Systematic reviews 
and Meta-Analyses.  

Thesis Chapter 
2 

Manuscript 1 
published. 

Study 2 

Survey of 
RMMR 
stakeholders on 
service delivery 
for residents with 
dementia 

What are the key factors 
limiting the efficacy of 
the Australian 
pharmacist-led 
medication review model 
in rationalising 
medication use in RACH 
residents with complex 
health needs? 

Electronic surveys 
distributed to 
accredited 
pharmacists, GPs and 
aged care nurses. 
Total 43 responses.  

Cross-sectional 
surveys 

Thesis Chapter 
3 

Manuscript 2 
published. 

Study 3 

Non-randomised 
controlled trial 
exploring 
feasibility of 
embedding a 
pharmacist in 
RACH. 

Is it feasible to embed an 
on-site non-dispensing 
pharmacist into an 
established RACH care 
team? 

Does increasing the 
proximity of pharmacists 
to the rest of the RACH 
care team and residents, 
by enabling on-site 
provision of clinical 
pharmacy services, 
overcome any factors 
limiting efficacy of the 
current service models? 

What are the potential 
clinical and operational 
benefits that a pharmacist 
embedded into RACH 
could provide to the 
residents, staff and 
organisation? 

Two RACH located 
in the ACT. 
Participating resident 
health records (n= 
117) and electronic 
incident reports. 
Observational data 
from medication 
rounds (n=23). Paper 
based surveys 
distributed to 
residents, nursing and 
care staff (n= 34). 
Semi-structured 
interviews with 
pharmacist, nursing 
and care staff and a 
GP (n= 6). 
Communication diary 
and pharmacist 
activity records 
(n=284).  

Non-randomised 
controlled pilot trial  

Thesis Chapters 
4-10 

Manuscripts 3-7 
& 9 published; 
manuscript 8 
under review. 
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1.10 Thesis synopsis 

This thesis contains 11 chapters. A visual guide has been included at the beginning of each 

chapter of this thesis to reflect the following synopsis and assist reader orientation. Each 

empirical chapter (Chapters 2-10) is presented in a consistent format and is preceded with a title 

page indicating publication status and the contributing authors. The empirical chapters are 

publications that have certificates of authorship presented at the beginning of each chapter, and 

all are either published or undergoing peer review. A discussion chapter (not a manuscript) 

links the work together and with the existing literature. Sequentially following this chapter 

(Chapter 1 – Introduction):  

Chapter 2 – A combined methods and results chapter describing the methodology and findings 

from a systematic review, evaluating the outcomes associated with pharmacist-led medication 

reviews in RACH residents with dementia, to explore the first aim of this thesis.  

Chapter 3 – The combined methodology and findings from a cross-sectional study on RMMRs 

for RACH residents with dementia. This chapter also addresses the first aim of this thesis, and 

reports findings relating to successful elements and practical limitations of the Australian 

RMMR model.  

Chapter 4 – Protocol for the third study exploring the feasibility of embedding a non-dispensing 

pharmacist into an established RACH. This chapter provides an overview of the planned data 

collections, statistical analyses and procedures to be carried out, as a precursor to findings 

reported in Chapters 5-10, which address the second thesis aim.  

Chapter 5 – Results: Quantitative summary and overview of the activities performed by the 

RCP to inform how the pharmacist’s time was spent, to provide context to the outcomes 

reported in Chapter 7, Chapter 8 and Chapter 9.  

Chapter 6 – Results: Qualitative analysis of stakeholder perspectives on embedding pharmacists 

into RACH to inform the key enablers of the on-site pharmacist role, as well as the potential 

challenges to future research and practice. 
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Chapter 7 – Results: Quantitative analysis and reporting of findings relating to operational 

improvements to medication managements, targeted at improving system-level efficiency and 

medication safety.  

Chapter 8 – Results: Effect of pharmacist-led influenza vaccination on RACH staff vaccination 

rates as an organisational-level benefit of an on-site pharmacist embedded in the care team.  

Chapter 9 – Results: Potential for an on-site pharmacist to improve indicators of medication use 

quality at the resident level, assessed through rates of polypharmacy, drug burden index, 

antipsychotic and benzodiazepine use, hospital admission and emergency department 

presentation rates.  

Chapter 10 – Results: A case series to provide a qualitative representation of some of the clinical 

interventions performed by the RCP to prevent medication-related adverse events at the resident 

level.  

Chapter 11 – Discussion, summary and conclusion of the findings from the three studies 

presented in this thesis in relation to current and emerging research on pharmacist roles in 

Australian RACH.  
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2.1 Introduction to the manuscript 

This chapter provides a synthesis and appraisal of the literature relating to the challenges 

associated with implementing strategies to optimise the quality use of medicines in older adults 

with complex health needs, additional to the literature overview provided in Chapter 1. The 

purpose for conducting and including a systematic literature review in this thesis was to enable 

the identification of successful and unsuccessful pharmacist-led medication review models, or 

components thereof, in improving the quality use of medicines for the cohort of residents most 

vulnerable to medication-related harm. Chapter 1 and Chapter 2 provide a foundation for the 

thesis. The findings from this chapter were also to be used in conjunction with findings from 

Chapter 3 to guide the development and implementation of a pharmacy practice model to be 

embedded in RACH as part of the pilot feasibility study, which is the third study included in 

this thesis.  

2.2 Publication 

2.2.1 Abstract 

Objectives: To evaluate outcomes associated with pharmacist-led medication reviews in 

residential aged care facility (RACH) residents with dementia. 

Methods: Six scientific databases were searched. All study designs investigating pharmacist-

led medication reviews in RACH residents with dementia were considered. The protocol was 

registered with PROSPERO (CRD42019121681). 

Results: One randomised controlled trial (RCT) and five observational studies were identified. 

Two studies reported reductions in medication usage per resident and one study reported 

improved appropriateness of psychotropic use following reviews as part of multi-faceted, 

collaborative interventions. In three studies, reviews undertaken as an isolated intervention or 

by a visiting pharmacist with minimal collaboration with physicians were associated with low 

implementation rates of recommendations to alter therapy.  

Conclusion: Pharmacist-led medication reviews, when conducted collaboratively, may 

improve the use of medicines in RACH residents with dementia. However, robust conclusions 

cannot be drawn, largely due to the low quality of evidence available, including only one RCT.  
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Practice and policy impact 

This review highlights the poor-quality of evidence reporting outcomes associated with the 

inconsistent medication review models available internationally. Medication reviews provided 

as a component of collaborative, multi-faceted interventions may reduce polypharmacy and 

inappropriate psychotropic use in RACH residents with dementia. Single-faceted medication 

reviews conducted by a visiting pharmacist, with minimal collaboration and participation from 

physicians and family members, result in low rates of acceptance and implementation of 

pharmacist recommendations. This suggests that, in practice, pharmacist-led medication 

reviews should be undertaken collaboratively by health care teams which include pharmacists, 

physicians and nurses. Health and Aged Care policy on medication review models and funding 

arrangements should consider how multi-faceted medication reviews can be further supported. 

2.2.2 Introduction 

Harm relating to medicines is an ongoing concern in residential aged care homes (RACH) (64, 

96). Ageing itself is associated with pharmacokinetic and pharmacodynamic changes, multiple 

co-morbid diseases, and polypharmacy (29, 32, 88, 97). Polypharmacy is prevalent in RACH, 

and 74% of residents take nine or more medications on a regular basis (15, 19). Polypharmacy 

is also common in dementia, and over half of residents with dementia are prescribed more than 

five regular medications (98, 99). Additionally, factors often complicating prescribing in the 

RACH population and further increasing the risk of adverse medication events include: frailty, 

disability, cognitive impairment, inadequate monitoring, involvement of multiple care 

providers, and variable resident autonomy and family involvement in decision making (30-32, 

81, 100, 101). RACH also often have high employment turnover and casualised workforces 

(34, 102, 103).  

RACH residents with dementia are particularly vulnerable to adverse outcomes associated with 

medication (46-48). Reasons include poor representation in clinical trials for medicines to 

manage other comorbid conditions, and exaggeration of age-related pathophysiological 

changes including increased blood-brain barrier permeability and reduced drug-transporter 

activity (41, 47, 53). This may result in unpredictable or adverse and unintended responses to 

drug treatment (53). Given that dementia and the associated pharmacokinetic and 
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pharmacodynamic changes are progressive, the efficacy, toxicity and necessity of long-term 

medications may change as the disease advances (53).  

Deficits in language and cognition associated with dementia can impede residents’ ability to 

communicate potential adverse effects of medications or symptoms such as inadequately 

controlled pain (57, 104, 105). Goals of care for residents with dementia may place earlier and 

greater emphasis on comfort; however, communication of these goals is complicated by 

impaired resident capacity for decision making and communication (57, 58). Further, residents 

with dementia are often managed with complex multi-drug regimens inclusive of several 

psychotropic drugs (104). RACH residents with dementia are three-fold more likely to be 

prescribed antipsychotics compared with persons with dementia residing in the community, and 

nine-fold more likely to be prescribed an antipsychotic than RACH residents without dementia 

(60, 106). Psychotropic drug use in residents with dementia is associated with reduced quality 

of life and increased adverse outcomes, including stroke, falls, hospital admissions and 

mortality (59).  

Medication reviews aim to improve quality use of medicines and reduce the risk of adverse 

events (65). Quality use of medicines refers to ‘best-possible’ medicines use where treatment 

benefits are maximised, and risk of associated harms are minimised (68). An Australian 

definition of medication review in the aged care setting is “a structured evaluation of a 

resident's complete medication regimen with the aims to optimise clinical outcomes, maximise 

benefits of medicine use and reduce risks of medicine use” (76). Pharmacist-led medication 

reviews may involve participation from other members of the health care team; however, the 

expertise in pharmaceutical information to identify and resolve medication-related problems is 

led by the pharmacist (84). These reviews may or may not involve the use of clinical decision 

support tools to help identify medication-related problems. There are three levels of medication 

review classification (107). Level one review is an assessment of technical components of a 

prescription (107). Level two includes adherence support and patient participation to improve 

medication taking behaviour (107). Level three is a comprehensive assessment of medication 

use in-line with the definition of medication review above, in collaboration with other health 

professionals and prescribers involved in patient care (107). The primary government-funded 

medication review service for the Australian RACH setting is the residential medication 

management review (RMMR) service (65, 68). International pharmacist-led medication review 
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(level three) services, which meet the definition of clinical medication review, include 

Medication Therapy Management in the United States, and MedsCheck Long-Term Care in 

Canada (77, 84). These models of medication review have comparable objectives but different 

funding arrangements and criteria for resident eligibility and referral (77, 84).   

Interventions for optimising prescribing in older adults have limited generalisability to residents 

with dementia, due to the disease-related pathophysiological changes, altered goals of care and 

lack of clinical decision making data derived from this population (41, 47). Previous systematic 

reviews have evaluated the efficacy of pharmacist-led medication reviews in the general RACH 

population (77-79, 81, 82, 108). These reviews concluded that there is a paucity of high-quality 

evidence demonstrating efficacy of medication reviews in preventing adverse outcomes and 

inappropriate prescribing in RACH (77-79, 81, 82, 108). The authors of the most recently 

published systematic review concluded that, despite a lack of robust evidence, medication 

reviews were likely to improve the quality use of medicines in RACH (77). The only systematic 

review evaluating medication reviews specifically for RACH residents with dementia was 

focussed on reducing antipsychotic use (83). It did not evaluate the efficacy of medication 

reviews in improving the appropriateness of the overall medication regimen. Previous reviews 

have likely included residents with dementia given the prevalence in aged care. However, 

reviews which have evaluated outcomes, such as reduced hospital admission or mortality (78, 

81), may have limited relevance to residents with dementia. Dementia is generally associated 

with palliative care goals and limited capacity for self-advocacy, contributing to increased risk 

of medication-related harm (56, 109). Therefore, research into health services should evaluate 

efficacy in this population to ensure sensitivity to their needs, rather than extrapolating from 

the general older population within aged care.  

The objective of this systematic review was to synthesise and interpret findings from studies 

that have evaluated a model of pharmacist-led medication review, to improve quality use of 

medicines for RACH residents with dementia. 

2.2.3 Methods 

This systematic review was performed according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) statement (110). The protocol for this 

systematic review was prospectively registered with Prospero, record CRD42019121681 

(http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42019121681).  
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Search strategy and selection criteria 

Peer-reviewed studies were eligible for inclusion if they were published in the English language 

and reported outcomes associated with pharmacist-led medication review in RACH residents 

with dementia. Outcomes associated with medication review were defined as any quantifiable 

measure of change in quality use of medicines indicators, such as falls, pain, agitation, 

inappropriate psychotropic use, inappropriate polypharmacy; or the ability to demonstrate 

scope for improving medication management, such as the number of recommendations made 

by a pharmacist to a prescriber. All study designs were considered, provided the intervention 

included a pharmacist-led medication review and at least one medication review-related 

outcome was reported. Studies which evaluated medication reviews either as the sole 

intervention or as a component of a more comprehensive (multi-faceted) intervention were both 

eligible for inclusion. Studies that reported outcomes in both residents with and without 

dementia were eligible for inclusion, provided the outcomes in residents with dementia were 

reported as a separate cohort. Inclusion criteria for study participants were therefore a diagnosis 

of dementia and residence in a RACH. All care levels were eligible, provided the residents 

included had a diagnosis of dementia. Articles discussing medication review services in hospital 

or community settings, or in RACH populations without reporting findings specifically for 

residents with dementia, were excluded. Reviews, commentaries and editorial articles were also 

excluded. 

MEDLINE, Scopus, PubMed, Cumulative Index to Nursing and Allied Health Literature 

(CINAHL), PsychINFO and the Cochrane Library were searched for publications from their 

inception until November 2018. The reference lists of included studies were manually screened 

and subjected to the same eligibility criteria.  

Search terms were constructed using a Population (P), Intervention (I), Outcome (O) model and 

databases were searched using the keywords and Medical Subject Headings (MeSH) listed in 

Table 2.1. Search terms were based on established methodology and terms used by Disalvo et 

al. (47) and Thiruchelvam et al (77). Mednar was searched to identify relevant grey literature: 

search terms were "medication review" AND dementia AND "residential care". 
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Table 2.1 Electronic database search terms used 

P dementia OR Alzheimer's OR cognitive impairment OR memory loss AND aged care OR 

nursing home OR long-term care 

I medication review OR medication management OR medication reconciliation OR pharmac* 

OR clinical review OR drug utilization review 

O prescri* OR prescribing patterns OR medication appropriateness OR medication use OR drug 

use OR inappropriate prescri* OR deprescrib* OR polypharmacy OR quality use of medicines 

OR hyperpolypharmacy 

Titles resulting from database searches were exported to an electronic reference manager and 

screened to remove titles irrelevant to the objective of this review. Two authors (NM, SK) 

independently applied the eligibility criteria to 10% of the search results to confirm inter-rater 

reliability. After finding 100% agreement, a single author (NM) assessed the remaining 90% of 

titles alone, as per Disalvo et al. (47). Full text versions of studies meeting eligibility criteria 

were assessed by the two investigators to confirm inclusion, with any discrepancies being 

resolved by a third investigator.  

Data extraction and quality assessment 

Data were extracted independently by two authors (NM, SK) using a standardised data 

extraction form. The data extraction form was pilot-tested prior to use and refined accordingly. 

Extracted data included sample descriptors and relevant outcomes reported. Data were analysed 

thematically to define a framework for classifying models of medication review. Quality and 

potential for bias was independently assessed by two authors (NM, SK) at study level using a 

modified version of the Downs and Black rating scale for studies of health care interventions 

(111). The original scale comprises 27 items with a maximum score of 32; however, the last 

item evaluating statistical power was removed due to potential ambiguity in accordance with 

other published methodologies (108). The maximum score in this review due to this 

modification was 27 points from 26 items. Higher scores reflected better study quality, with 

categories of ‘good’ (>20 points), ‘fair’ (15-19 points) or ‘poor’ (<14 points) assigned (112). 

Any disagreements in points awarded were settled by a third author (GP).  
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2.2.4 Results 

Study selection 

A total of 3387 titles were initially identified from the electronic databases and manual 

reference list searches. Six studies met the criteria for inclusion in this review (Figure 2.1). Data 

were extracted from one randomised controlled study (113) and five observational study 

designs (114-118). 

Study characteristics 

The characteristics of the six included studies are summarised in Table 2.2. Five studies 

included residents with dementia only, and one study included both residents with and without 

dementia diagnoses but reported outcomes separately for each group. There was a total of 811 

RACH residents with a diagnosis of dementia in the included studies. Interventions were 

categorised as either single or multi-faceted, where single-faceted interventions comprised a 

pharmacist-led medication review alone and multi-faceted interventions comprised a 

medication review in conjunction with other strategies (Table 2.3). Meta-analysis was not 

possible due to heterogeneity of included study designs, interventions and outcome measures. 
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Figure 2.1 PRISMA flowchart of the study selection process 
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Methodological quality and risk of bias 

The quality scores of studies ranged from 6 to 18 (mean 12.3, SD 4.2) out of a possible 27 on 

the modified Downs and Black quality assessment tool (Table 2.4). Two studies were assessed 

as fair quality against the scale, and the remaining four studies as poor quality. Studies 

performed most strongly against reporting criteria and the most commonly omitted reporting 

item was attempts made to measure adverse events related to the study intervention. Two 

studies did not clearly state or align the study aims with the outcomes reported. All studies had 

limited external validity and lack of reporting on confounding factors; selection bias was a 

major limitation of included studies, which reduced generalisability of the findings. The 

included studies had small sample sizes with significant heterogeneity of outcome measures 

and study designs.  

In addition, most of the medication review interventions were part of a broader intervention; 

therefore, it was not possible to determine which components were associated with positive 

outcomes. There was risk of selection, performance and detection bias across included studies 

and reporting bias could not be excluded. Blinding of all study participants was not possible 

due to the nature of the interventions, and possible contamination of comparator groups due to 

the nature of the intervention was identified in two studies (113, 115). 

Single-faceted medication reviews 

Single-faceted medication reviews were evaluated by two studies (115,117). The primary 

outcome reported by Bach et al. (115) was physician acceptance of pharmacist-led 

recommendations to reduce or withdraw antipsychotic medications. Physician acceptance and 

implementation of pharmacist recommendations was 33% (n=4), following medication review 

for 20 RACH residents with dementia.  

Tang et al. (117) evaluated community pharmacist medication reviews stating an emphasis on 

pain, although this was not a focus of the findings in residents with dementia. The authors 

reported a 6% (n=1) physician uptake rate from 17 pharmacist recommendations following 

medication review. The participant sample in this study was again small, including 12 RACH 

residents with dementia residing at a single site. The impact of recommendations on resident 

pain levels was not reported.  
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Both studies by Bach et al. (115) and Tang et al. (117) evaluated medication review as the sole 

intervention utilising a visiting pharmacist model (i.e. a pharmacist who predominantly 

practices remotely and attends the RACH specifically for the purpose of conducting the review) 

and reported that insufficient pharmacist-RACH-prescriber interaction was a limitation.  

Multi-faceted medication reviews 

Multi-faceted medication review interventions were evaluated in the remaining four studies 

(113,114,116,118), summarised in Table 2.3. All multi-faceted interventions identified the 

pharmacist as the key provider of pharmaceutical information to lead the medication review 

component. Andrew et al. (114) evaluated the interdisciplinary care and consultant pharmacist 

medication review model using the number of medications taken by RACH residents with 

dementia but did not report other study outcomes in residents with dementia separately. The 

mean number of medications taken was significantly lower in the post-intervention cohort 

(15.9, SD 0.6 [95% CI: 15.8, 16.0] to 14.4, SD 0.4 [95%CI: 14.4, 14.5], p=0.04). Separate 

resident populations were observed two years pre and post-intervention, and it was not clear 

what controls were implemented to adjust for the significant differences between the two 

cohorts in resident age, dementia prevalence, and length of stay.   

Van Der Spek et al. (113) also evaluated biannual medication reviews in conjunction with 

multi-disciplinary education. The medication review model evaluated in this study was multi-

disciplinary, comprising the regular physicians, pharmacists and nurses within seven RACH, 

and changes to the medication regimen were made in consultation with the residents’ 

representatives. It was not clear whether the medication reviews occurred asynchronously 

through written communication between the multi-disciplinary contributors or through face-to-

face collaboration. Assessment of psychotropic drug prescription appropriateness using a 

previously validated assessment tool (Appropriate Psychotropic drug use In Dementia (APID) 

index) was the primary outcome (113). The authors reported a significant improvement, 

according to APID scores, in the appropriateness of psychotropic use in the intervention group 

compared to the control group (−5.3 [95%CI: −8.9, −1.7], p<0.01) (Table 2.3). 

Maidment et al. (116) investigated the effect of combining interactive education for RACH staff 

on behaviour change in dementia and ‘specialist’ pharmacist medication reviews. The authors 

reported a physician implementation rate for 57% (n=12) of pharmacist recommendations 

made, in a study population of 29 RACH residents with dementia who received a medication 
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review. The distribution of residents who received a medication review across the five recruited 

RACH was not reported. The study participants were also receiving regular medication reviews 

by pharmacists as part of their usual care; however, there was no definition of usual care 

medication reviews nor differentiation or comparison between the usual care model and the 

model assessed in this study. 

Wilchesky et al. (118) evaluated pharmacist-led medication review in conjunction with 

education for the regular physicians, pharmacists and nurses within three participating RACH, 

along with provision of written information to resident representatives/family. The findings of 

the reviews were discussed by the multi-disciplinary team and resident representatives. 

Numerous outcomes were assessed (Table 2.3). There was a significant reduction in the mean 

number of medications taken per resident (7.9, SD 3.8 [95%CI: 6.7, 9.0] to 6.8, SD 3.8 [95%CI: 

5.7, 7.9], p<0.01) and the total number of medications taken by participating residents (372 vs 

327; OR 0.8; 95% CI: 0.7, 0.9: p<0.01). There was no difference in resident agitation, although 

a small but statistically significant increase in pain was observed post-intervention. Logistical 

issues such as workload, communication between shifts and the often off-site nature of the 

physician and pharmacist roles were perceived as limitations.  

All four of the multi-faceted interventions included some form of education component in 

conjunction with the medication review. Three studies (113,114,118) included education for 

the multi-disciplinary team including pharmacists, nurses and physicians, and one study (116) 

included education for the RACH care staff only. One study also provided education to resident 

representatives or family members (118). Maidment et al. (116) and Wilchesky et al. (118) 

specified the amount of time spent on education as part of the intervention, 3 hours and 1.5 

hours, respectively. 
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Table 2.2 Summary of study characteristics 

Author, 
year 

Country Design Aim(s) Number of 
RACH 

Resident population with 
dementia 

Follow-up 

Andrew et al. 
2018 (114) 

Canada Retrospective 
before/after 

Explore rates of polypharmacy and 
potentially inappropriate medicines pre- 
and post- implementation of ‘Care by 
Design’ 

10 85 pre; 241 post. Age and gender 
not reported for population with 
dementia (total population only) 

2 years 
between 
time points 

Bach et al. 
2017 (115) 

United 
States of 
America 

Prospective 
cohort 

Analyse effect of a pharmacist-initiated 
survey tool for improving appropriate 
antipsychotic compliance 

2  20 residents with dementia. 
RACH 1 (n=14) mean age 84.9 ± 
8.3, 93% female; RACH 2 (n=6) 
mean age 92.2 ± 3.0, 83% female 

7 months 

Maidment et 
al. 2018 
(116) 

United 
Kingdom 

Mixed 
methods/ 
Prospective 
cohort 

Determine feasibility of implementing and 
measuring effectiveness of medication 
review and staff education to reduce 
psychotropic medication use 

5  29 residents received medication 
review by a pharmacist. Age and 
gender not reported  

6 months 

Tang et al. 
2016 (117) 

Denmark Prospective 
cohort 

Monitor pain intensity, symptoms and 
medication use in dementia 

1  12 residents; mean age 87 (range 
77-96), 58% female

5 months 

Van der Spek 
et al. 2018 
(113) 

Netherlands Randomised 
controlled trial 

Assess the impact of a structured repeated 
(biannual) multi-disciplinary medication 
review on appropriateness of psychotropic 
prescribing 

13  Intervention 222 residents; mean 
age 84 ± 7.4, 78% female.  
Control 158 residents; mean age 
83 ± 7.3, 72% female 

18 months 

Wilchesky et 
al. 2018 
(118) 

Canada Quasi-
experimental 

1. Determine feasibility of interdisciplinary
knowledge exchange intervention using a
previously developed list of medication
that classified appropriateness of
medications in dementia
2. Determine the impact of the intervention
on medication use, pain and agitation
levels in dementia

3  44 residents; mean age 86.9 ± 6.9, 
71% female 

4 months 



 

36 

Table 2.3 Summary of interventions and outcomes 

Study Intervention Description of 
intervention(s) 

Outcomes Key findings 

Single-faceted interventions 
Bach et al. 
2017 
(115) 

Revised 
antipsychotic use 
survey tool  

A revised survey tool applied 
by a clinical pharmacist to 
identify inappropriate 
antipsychotic use and form a 
recommendation to the 
prescriber for gradual dose 
reduction or discontinuation 

1. Number of pharmacist 
recommendations accepted by 
prescribers at end of 7-month study 
period  
2. Total number and proportion of 
residents on antipsychotics before and 
throughout study period 

4 out of 12 pharmacist recommendations to alter 
antipsychotic prescriptions for residents with dementia 
were accepted by prescribers.  
Usage rates of antipsychotics not reported separately for 
residents with dementia. 

Tang et al. 
2016 
(117) 

Medication 
review by 
community 
pharmacist for 
residents with 
dementia and pain 

MORBID-2 pain scale to 
monitor pain. Medication 
review by community 
pharmacist and 
recommendations forwarded 
to GP, acceptance rate 
recorded 

1. Pain intensity scores  
2. Number of recommendations made 
by pharmacist  
3. Recommendation acceptance rate 
by general practitioners  

Pharmacists made 17 recommendations (mean 1.4 per 
resident) for alteration of resident management 
Prescribers accepted 1 of these recommendations. Impact 
of recommendations on resident pain not assessed or 
reported 

Multi-faceted interventions 
Andrew et 
al. 2018 
(114) 

‘Care by Design’ 
co-ordinated care 
model 

Co-ordinated interdisciplinary 
approach to primary care 
including biannual medication 
review by a pharmacist 

1. Number of medications used.  
2. Number of potentially inappropriate 
medications (according to Beer’s 
criteria) post-intervention compared to 
pre-intervention 

Reduction in mean medications per resident with 
dementia; 15.9 ± 0.6 [95% CI: 15.8, 16.0] pre-CBD to 
14.4 ± 0.4 [95%CI: 14.3, 14.5] post-CBD, p=0.04). 
Incidence of potentially inappropriate medications in 
either cohort not reported separately for residents with 
dementia 

Maidment 
et al. 2018 
(116) 

Education session 
and pharmacist 
medication 
review 

Interactive 3-hour education 
session for RACH staff on 
behaviour change. Full clinical 
review by two experienced 
pharmacists 

1. NPI-NH at 3 months 
2. Feasibility  
3. Implementation of medication 
reviews and recommendations.  
Other outcomes to be reported 
elsewhere 

85% (29/34) of participants received a medication 
review. Recommendation made to prescribers for 21 
residents (72%). Recommendations were implemented 
for 12 residents (57%). Implementation took a mean 98.4 
days ± 42.5. It is feasible to deliver the education and 
medication reviews. NPI-NH not reported. 

Van der 
Spek et al. 

Biannual multi-
disciplinary 
medication 

Education on medication 
review, psychotropic drugs, 
guidelines for problem 

1. Appropriateness of psychotropic 
drug use defined by APID sum scores 
at 0, 6, 12 and 18 months  

APID sum score significantly improved in intervention 
group for all psychotropic drugs (−5.3 [95%CI: −8.9, 
−1.7], p<0.01)  
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2018 
(113) 

review preceded 
by education for 
doctors, nurses 
and pharmacists 

behaviour management, and 
guidelines for appropriate 
prescribing for doctors, 
pharmacists and nurses;  
Multi-disciplinary medication 
reviews focussing on 
psychotropic drugs every 6 
months  

2. APID sub-scores on indication,
evaluation and therapy duration
domains

Subscores for evaluation and therapy duration improved 
significantly (−2.3 [95%CI: −3.9, −0.7], p<0.01; and 
−1.7 [95%CI: −3.0, −0.3], p= 0.02, respectively)
No improvement in indication subscore (−1.9 [95%CI:
−4.5, −0.8], p=0.2)

Wilchesky 
et al. 2018 
(118) 

Information for 
residents’ 
families, 
education session, 
medication 
review including 
team discussion 
of 
recommendations, 
and post-
intervention 
feedback session.  

Information leaflet on 
medication use in seniors with 
severe dementia sent to 
families/legal representatives; 
a 90-minute knowledge 
exchange education session 
for pharmacists, GPs and 
nurses; pharmacist-led 
medication review using a 
medication review guidance 
tool; multi-disciplinary 
discussion of 
recommendations inclusive of 
family members; follow up 
knowledge exchange session 
to provide feedback on 
intervention   

1. Medication use (number of regular
medications) & appropriateness at
baseline and follow up
2. Resident pain and agitation levels at
baseline and follow up based on
PACSLAC-F and CMAI respectively
3. Feasibility and relevance based on
feedback at the post intervention
knowledge exchange session

Reduction in mean medications per resident from 7.9 ± 
3.8 [95%CI: 6.7, 9.0] to 6.8 ± 3.8 [95%CI: 5.7, 7.9], 
p<0.001, and total number medicines prescribed (372 to 
327; p<0.001)  
Reduction in total number of “sometimes appropriate” 
medications from194 to 167 (p<0.001). No significant 
difference in total use of “generally” or “exceptionally” 
appropriate medications, or proportion of residents using 
“generally”, “sometimes” or “exceptionally” appropriate 
medications  
No change in agitation levels from baseline to follow up 
(21.1 ± 19.5 [95%CI: 15.3, 26.9] vs 21.3 ± 15.9 [95%CI: 
16.6, 26.0], p=0.7)  
Increase in pain levels post-intervention (8.1 ± 2.3 
[95%CI: 7.4, 8.8] vs 9.7 ± 2.5 [95%CI: 9.0, 10.4], 
p<0.001) 
Knowledge exchange intervention was feasible and 
acceptable to health care providers as indicated by survey 
responses 

APID, Appropriate Psychotropic drug use In Dementia index; CBD, Care By Design (a Co-ordinated interdisciplinary approach to primary care including biannual 
medication review by a pharmacist, a dedicated family physician and on-call physician coverage, extended care paramedics and an interdisciplinary team care approach); 
CMAI, Cohen-Mansfield Agitation Inventory; MORBID-2, Mobilisation-Observation-Behaviour-Intensity-Dementia-2; NPI-NH, Neuropsychiatric Inventory-Nursing Home 
version; PACSLAC-F, Pain Assessment Checklist for Seniors with Limited Ability to Communicate
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 Table 2.4 Methodological quality assessment 

Study Reporting 
(n=11) 

External 
validity 
(n=3) 

Internal 
validity: bias 
(n=7) 

Internal 
validity: 
confounding 
(n=6) 

Total quality 
score n=27 
(%) 

Andrew et al. 
2018 (114) 

8 1 3 1 13 (48) 

Bach et al. 
2017 (115) 

7 0 3 0 10 (37) 

Maidment et 
al. 2018 (116) 

5 0 4 1 10 (37) 

Tang et al. 
2016 (117) 

4 0 1 1 6 (22) 

Van der Spek 
et al. 2018 
(113) 

9 2 4 3 18 (67) 

Wilchesky et 
al. 2018 (118) 

9 0 3 3 15 (56) 

2.2.5 Discussion 

In summary, this review has identified a small body of evidence reporting the outcomes of 

pharmacist-led medication reviews in RACH residents with dementia. Six studies were 

identified in this review; all were of poor-fair quality. Two approaches to intervention designs 

were identified: single-faceted medication reviews and multi-faceted medication reviews, 

where supporting interventions such as education and multi-disciplinary collaboration were 

included.  

The two studies (115, 117) evaluating single-faceted medication review interventions both 

reported physician acceptance of pharmacist recommendations following medication review 

as the outcome for residents with dementia. Both studies had very small participant numbers, 

were of low quality and reported low rates of physician uptake of recommendations. Maidment 

et al. (116) reported physician uptake of pharmacist recommendations following a multi-

faceted intervention and reported a higher acceptance rate compared to the single-faceted 

interventions. A previous systematic review has reported a significantly positive association (β 

= 0.09 [95%CI: 0.05, 0.1], p<0.001) between pharmacist-physician collaboration during 

medication reviews and rates of physician acceptance and implementation of recommendations 

(119). The authors reported a mean recommendation acceptance rate of 50%, and rates as low 

as 17% for less collaborative reviews and up to 86% in reviews conducted collaboratively 
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between pharmacists and physicians (119). Lack of multi-disciplinary collaboration and a 

pharmacist-physician relationship was explicitly stated as a limitation in two studies within our 

review (116,117).  

Four of the studies (114-117) evaluated medication reviews conducted by visiting pharmacists, 

such as community pharmacists, such as community pharmacists, who did not routinely 

participate in the care of the residents included in the studies. Two studies (113, 118) evaluated 

interventions that included the usual pharmacists, physicians and RACH staff involved in 

participating resident care. This is important from a study design perspective, as the 

professional trust required to collaborate effectively in the medication review process was 

already established. Van der Spek et al. (113) reported that all members of the care team 

contributed their discipline’s expertise to the entire medication review process, including 

information gathering, identifying issues and potential solutions to discuss with the resident’s 

family.  

The RCT (113) was the highest quality study included in the review, and the appropriateness 

of psychotropic medication use improved significantly within the study population. This was 

the most collaborative review model tested as each member of the interprofessional team 

participated in each step of the medication review process. However, due to the nature of the 

intervention it was not possible to determine whether review frequency, multi-disciplinary 

involvement, or consultation with the resident’s family members had the most impact on 

achieving the changes in medication use. Van der Spek et al. (113) and Wilchesky et al. (118) 

were the only two studies which included resident representatives and family members in 

decision making.  

Reducing the number of prescribed medications and improved appropriateness of psychotropic 

medication use were major outcomes associated with pharmacist-led medication reviews for 

RACH residents with dementia.  These are key indicators of medication use quality, given the 

well-documented risk of harm associated with these medicines, the high prevalence of 

dementia and potentially problematic psychotropic agent use in Australian RACH (59, 60). 

Reducing the number of prescribed medications was a similar outcome reported in a recent 

systematic review evaluating outcomes of medication reviews in RACH residents both with 

and without dementia (77). Multi-faceted interventions, inclusive of collaborative pharmacist-
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led medication reviews in residents both with and without dementia, have demonstrated 

efficacy in reducing inappropriate psychotropic medication use (62, 89, 90, 120). 

Four studies included an education component (113, 114, 116, 118). One of these studies also 

provided education for participating resident representatives and family members, in addition 

to RACH health care professionals (118). Multi-disciplinary education strategies directed 

towards RACH staff are a key intervention for reducing antipsychotic and sedative medication 

use in RACH residents (62, 89, 90, 120, 121). Interventions that are successful in reducing 

inappropriate medication use will need to include collaborative interactive education, 

medication review, and multi-disciplinary communication with direct feedback (56). These 

types of strategies are also more likely than isolated one-off interventions to produce a 

sustained positive change in medication management practices over the long term by enabling 

system-level change, as reflected in Australian and international literature supporting 

collaborative strategies that support team learning and resident follow-up (62, 89, 90, 119, 

120). An example of this type of supporting service is the Australian Quality Use of Medicines 

(QUM) program, which enables pharmacists to provide services synergistic to medication 

reviews, including a range of educational and continuous improvement activities (65). None of 

the studies identified in this literature review evaluated the Australian RMMR or QUM services 

for RACH residents with dementia.  

Strengths and limitations 

To our knowledge, this is the first systematic review synthesising the outcomes associated with 

pharmacist-led medication reviews in RACH residents with dementia, who are the 

subpopulation identified as most likely to benefit from access to medication review (56). A 

comprehensive literature search was performed, and quality assessment was undertaken 

independently by two authors. This review included a range of study designs and outcomes 

which is important for evaluating strategies in this complex patient population.  

Although a rigorous search and review methodology was employed, the search terms used may 

have failed to identify additional studies which included a subgroup analysis of residents with 

dementia. This review was also limited by the small number of studies identified that reported 

outcomes of medication reviews in RACH residents with dementia. The variability in study 

designs precluded meta-analysis, and the quality of included studies was relatively low overall. 

Only one study (118) assessed potential adverse events as a result of medication reviews and 
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reducing the use of these medications. Therefore, it is not possible to determine whether any 

study designs were associated with unintended negative outcomes for residents.  

2.2.6 Conclusion 

Multi-faceted interventions including medication review, involvement of multi-disciplinary 

care providers and family members, and educational components may improve patient-centred 

approaches to medication management in RACH residents with dementia. However, 

optimising medication use in aged care residents with dementia is complex and there is limited 

evidence reporting outcomes associated with pharmacist-led medication reviews in this 

population. This systematic review has identified an important evidence gap in pharmacy 

practice. Further research with larger samples and robust methodology is required.  
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3.1 Introduction to the manuscript 

This chapter is linked to Chapter 2 as the second study aimed at evaluating existing pharmacist-

led medication review services in RACH and the efficacy of these services for residents with 

complex health needs. Residents with dementia were used to benchmark service efficacy in this 

study also, due to the complex relationship between care needs and goals in this population. 

The role of RMMRs in the general RACH population has been explored elsewhere, suggesting 

that this service is useful in identifying and prompting resolution of medication related 

problems (75). However, the clinical outcomes associated with RMMRs in the general RACH 

population remain unclear. Outcomes associated with health services in populations without 

significant cognitive impairment are not readily transferrable to populations with advanced 

dementia due to their unique care needs (47). Further, it is important to determine the elements 

of service delivery which are sensitive to the needs of residents with dementia, and the elements 

which have scope for improvement. There was no evidence identified in Chapter 2 (Study 1) 

that explored these elements in the context of RMMRs; therefore, this cross-sectional study was 

undertaken to identify the successful and unsuccessful elements of RMMR service delivery for 

residents with complex health needs to inform the design of the embedded pharmacist role 

reported in Chapters 4-10.   

3.2 Publication 

3.2.1 Abstract 

Background: Residential medication management reviews (RMMRs) are the primary strategy 

enabling collaborative and individualised medication reviews in Australian residential aged 

care homes (RACH). Residents with dementia often have complex health needs and care goals, 

which makes them a useful benchmark of health service efficacy.   

Objective: To analyse perspectives of pharmacists, general practitioners (GPs) and nurses on 

the suitability and delivery of the current RMMR model for residents with dementia; and to 

identify scope for improvement in medication review service delivery. 

Methods: Electronic surveys were distributed to the included health professions via 

professional agencies. Descriptive statistics and non-parametric tests were used to summarise 

quantitative variables. Qualitative data obtained from open-text responses underwent iterative 

thematic analysis. Two researchers independently conducted the thematic categorisation; data 
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within responses was inductively coded, then codes were linked to identify emergent themes 

that described the data content. In a triangulated exploratory mixed method approach, the 

qualitative findings were used to explain the quantitative findings.  

Results:  None of the participants agreed that the current program recommendation of a single 

RMMR every 24 months being suitable for the residents’ needs. Participants were more likely 

to use written, rather than verbal, means of communication during RMMRs. RMMRs were 

perceived to have minimal benefit if there was minimal face-to-face interaction between 

stakeholders. Individualised medicine management in relation to resident goals of care was the 

key benefit of RMMRs. Insufficient remuneration was the primary barrier to effective face-to-

face collaboration and delivery of individualised resident care.  

Conclusions: Increasing support for stakeholder participation in face-to-face interactions 

during medication reviews may enable delivery of a more patient-centred service for residents 

with dementia and improve health professional satisfaction and engagement.  

Keywords: communication; dementia; interdisciplinary collaboration; medication review; 

nursing home; residential facilities 

3.2.2 Introduction 

Australian residential aged care home (RACH) residents are high users of medications (88, 

122); however, the safe management of medications within the RACH setting can be 

problematic. Contributing factors have been identified to include complexity of resident health 

needs (29), as well as the multicultural, multi-disciplinary and largely casualised nature of the 

RACH workforce with high rates of employee turnover (34, 102, 103). Ineffective 

communication has been cited as a key factor for increasing resident risk of experiencing a 

medication error (28).  

Dementia is a neurological syndrome characterised by progressive deterioration of cognitive 

and occupational function, and is a leading cause of morbidity and mortality in older Australians 

(41-43). Approximately 52% of Australian RACH beds are occupied by residents with a 

diagnosis of dementia (7). Residents with dementia have particularly complex health needs and 

care goals, multiple co-morbidities and are commonly managed with multi-drug regimens, 

inclusive of psychotropic agents, and by multiple prescribers (46, 51, 52, 104). In addition, 
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dementia is associated with an exaggeration in age-related pathophysiological changes, which 

can result in unpredictable responses to medicines at doses used safely in populations without 

dementia (41, 47, 53, 123). Deficits in cognition impair residents’ ability to communicate, and 

residents with advanced dementia lack the capacity to articulate their concerns relating to 

adverse effects of medicines, including unmanaged pain (42, 47, 51, 108). Therefore, RACH 

residents with dementia are a population particularly vulnerable to medication misadventure 

(47, 48). 

Collaborative residential medication management reviews (RMMRs) are the primary 

Australian service funded by Medicare for promoting the quality use of medicines in RACH 

(68, 124). Collaborative RMMRs are defined as: “Resident-focussed, collaborative, 

comprehensive medication reviews involving the systematic evaluation of the resident’s 

complete medication regimen and management of that medicine in the context of other relevant 

clinical information and the resident’s health status” (87). RMMRs are provided by accredited 

pharmacists and may include participation from general practitioners (GPs), RACH nursing 

staff, and residents and their family members (65). RMMRs have been remunerated for 

pharmacist providers since 1997, and GPs since 2004 (29, 65, 68, 86).  

In order for collaborative RMMR providers to be remunerated, a GP must provide a written 

referral to an accredited pharmacist (68, 87, 124). Accredited pharmacists may require access 

to various sources of information to systematically evaluate and report recommendations for 

optimising medication management, including the resident, family, RACH staff and RACH 

records (87). Permanent RACH residents are entitled to receive a RMMR at a recommended 

time interval of one review every 24 months (68, 87, 124). Residents may receive an additional 

RMMR during the intervening period if specific criteria are identified and communicated to the 

GP to initiate a referral; for example, recent hospitalisation, significant change in medication 

regimen, suspected adverse drug reaction or sub-therapeutic response to medication (65, 68, 

87). 

Two key limitations to the current RMMR program rules have been identified. Firstly, there is 

no mechanism for remuneration of accredited pharmacists to formally review or monitor the 

outcomes associated with recommendations made to the referring GP (29, 68). This includes 

funding for pharmacist participation in case conferencing to discuss findings from the review 
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with other members of the care team (29). Secondly, inconsistency in the level of collaboration 

between health care providers in the RMMR process may limit the benefit received by residents 

if professional relationships are inadequately developed and maintained (29, 65). The 

importance of effective relationships, inclusive of high levels of professional trust, between 

pharmacists and GPs in medication review processes has been previously reported (109, 125-

127).  

Dementia is prevalent in RACH, and is associated with palliative care goals with limited 

capacity for self-efficacy, and a sensitivity to medication misadventure (56, 109). Residents 

with dementia have previously been identified as the subpopulation likely to receive the most 

benefit from access to medication reviews (56). Therefore, RACH residents with dementia are 

an important benchmark of RMMR service quality and could be described as the “canaries in 

the coalmine” for assessing quality of RMMR service delivery (128-131). Limited research 

evaluating RMMRs specifically for residents with dementia suggests the service may improve 

the quality and safety of medication use, which are also relevant outcomes for residents without 

dementia (109). This study has two aims focussing on residents with dementia: (1) to explore 

perceptions of the current RMMR service delivery to determine whether the current model is 

suitably structured for RACH residents; and (2) to identify elements that may be improved to 

optimise future medication review service delivery model(s) for residents.  

3.2.3 Methods 

This was a cross-sectional study using an electronic survey developed for each professional 

group involved in RMMR service delivery (pharmacists, GPs and RACH registered and 

enrolled nurses). Survey responses were collected from January 8th to July 30th 2017. The draft 

surveys were reviewed by external experts in each field and assessed for face validity by three 

authors. All surveys were adapted in response to reviewer feedback prior to distribution. The 

pharmacist survey had 29 questions, the GP survey had 24 questions and the nurse survey had 

17 questions (Appendix 3). All surveys were tailored to suit the health professional group 

completing it; therefore, not all professions were asked the same questions. For example, some 

questions were more specific to the nature of the GP and pharmacist relationship and were not 

asked of nurses. All surveys provided the option for participants to provide any additional 

comments at the end of the questions.  
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Participants 

All accredited pharmacists who were actively performing RMMRs in Australia, and GPs and 

RACH nursing staff of all levels caring for at least one Australian RACH resident with dementia 

at the time of survey distribution, were eligible to participate. Pharmacists who had not 

conducted RMMRs in the 12 months prior to survey distribution, and GPs and nurses who were 

not involved in the care of at least one RACH resident with dementia, were excluded.  

Data collection 

The surveys were anonymous and administered by Qualtrics® electronic software. 

Representatives from five national professional agencies: Australian Association of Consultant 

Pharmacy (AACP), Royal Australian College of General Practitioners (RACGP), Society of 

Hospital Pharmacists of Australia, Australian College of Nursing (ACN) and the Australian 

Association of Gerontology (AAG); involved in accreditation, education/training and research 

associated with pharmacy, general practice, nursing and aged care were contacted and asked to 

advertise the relevant survey(s) to their members.  Three agencies agreed and distributed the 

online survey link to their members via email; surveys were distributed via the agencies to 2332 

AACP members, 39316 RACGP members and 5620 AAG subscribers. A participation 

incentive was offered to all prospective participants in the form of a raffle for two pre-paid $100 

credit cards per professional group (six in total). Follow-up reminders were sent by the 

participating organisations to members.  

Data analysis 

Descriptive statistics were used to summarise quantitative variables. Non-parametric tests were 

used to assess the associations between responses, with p-values of <0.05 considered 

statistically significant. All quantitative analyses were conducted using SPSS Statistics version 

22.0 (IBM, Armonk, NY, USA). Qualitative data obtained from open-text response survey 

questions underwent iterative thematic analysis (132). Two researchers (NM and KB) 

independently conducted the thematic categorisation to minimise bias. Data within responses 

was inductively coded. A discussion followed between the two researchers and codes were 

linked to identify emergent themes that described the content of the data and arranged it into 

over-arching themes. Any disagreements were resolved by in-depth discussion and negotiated 

consensus. The qualitative analysis was used to better understand the quantitative data: in mixed 

methods this is referred to as a triangulated exploratory mixed methods design (133). 
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Ethics approval 

This research was approved by the University of Canberra Human Research Ethics Committee 

(HREC 16-213). Informed consent was provided by all participants prior to accessing the 

survey questions.  

3.2.4 Results 

Responses were received from all Australian states and territories except for the Northern 

Territory. Participant experience in practice and engagement with RMMRs in the 12 months 

prior to completing the surveys are summarised in Table 3.1. Most RACH nurse participants 

(n=8, 62%) were registered nurses and four were enrolled nurses. Quantitative results will be 

presented first, and the qualitative responses discussed afterwards.  

Table 3.1 Participant characteristics and frequency of RMMR service participation 

Response data GPs Pharmacists Nurses Total 
Surveys completed  15  15  13  43 
Time practising 
Less than 1 year 0 0 1 1 
1-5 years 1 3 3 7 
6-10 years 2 4 1 7 
11-15 years 2 2 1 5 
16-20 years 1 6 2 9 
More than 20 years 9 0 5 14 
Number of RMMRs in 
previous 12 months 

referred completed observed Total 

0 1 0 1 2 
1-10 6 2 4 12 
11-20 3 0 3 6 
21-50 2 1 4 7 
51-100 1 3 1 5 
>100 2 9 0 11 

 

RMMR utilisation by RACH residents with dementia 

None of the participating stakeholders agreed that a single RMMR every 24 months is an 

appropriate frequency for residents with a diagnosis of dementia. All participants indicated that 

reviews should only be conducted whenever clinical need is identified or on a routine basis of 

greater frequency (Figure 3.1). Responses categorised as ‘other’ were every three months (n=3) 

and statements indicating that RMMRs are not useful (n=2). 
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All nurse participants (n=13, 100%) responded that they had observed at least one resident with 

dementia who may have benefited from a RMMR but did not receive one in the previous 12 

months. Most pharmacists (n=10, 66.7%) reported that less than half of the total RMMRs 

completed in the previous 12 months were for residents with dementia. GPs reported similar 

proportions of RMMR referrals in residents with a dementia diagnosis to those reported by 

pharmacists. Nine GPs (60%) responded that less than half of the RMMR referrals provided 

were for residents with dementia.  

 Figure 3.1 Recommended frequency of RMMRs for residents with dementia 

 
 

Most pharmacists (n=12, 80%) and GPs (n=12, 80%) agreed that increasing the frequency of 

RMMRs would reduce the incidence of medication-related problems in RACH residents with 

dementia (Table 3.2). Participating pharmacists were generally confident that increasing the 

frequency with which RACH residents with dementia may access a funded RMMR would 

reduce the incidence of medication-related hospital admissions (n=9, 60%). In contrast, most 

GP responders (n=8, 53%) were either unsure or disagreed that increasing the frequency of 

RMMRs would reduce medication-related hospital admissions for residents with dementia.  
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Table 3.2 Outcomes associated with increasing the frequency of RMMRs  

Response Pharmacists n=15 (%) GPs n=15 (%) 
Increasing RMMR frequency would reduce the incidence of medication-related problems 
Agree 12 (80.0) 12 (80.0) 
Disagree 1 (6.6) 2 (13.3) 
Unsure 1 (6.6) 1 (6.6) 
No response 1 (6.6) - 
Increasing RMMR frequency would reduce medication-related hospital admissions 
Agree 9 (60.0) 6 (40.0) 
Disagree 4 (26.7) 4 (26.7) 
Unsure 2 (13.3) 4 (26.7) 
No response - 1 (6.6) 

RMMR, Residential Medication Management Review 

Communication methods 

Pharmacists and GPs reported a range of communication methods for sending and receiving 

referrals and recommendations as part of the RMMR service. Both GPs and pharmacists were 

more likely to use non-verbal methods such as facsimile to send and receive both referrals and 

recommendations (p<0.05), compared to verbal methods such as face-to-face discussion when 

communicating information as part of the RMMR process. There was no difference related to 

methods used for notification of outcomes from RMMRs compared to those used when 

communicating recommendations (p=0.69). Facsimile and email were the two most common 

methods of communicating by both GPs and pharmacists at each step of the RMMR process.  

Pharmacists indicated higher levels of satisfaction with the referral process for RMMRs 

compared to GPs (p<0.05). There was no difference in levels of satisfaction with the process of 

communicating recommendations between the two professions (p=0.49). Case conferences to 

discuss findings of RMMRs were infrequent for both GP and pharmacist participants. The 

highest number of case conferences reported for RMMRs for residents with dementia was 6-10 

annually by two pharmacists and one GP (Figure 3.2). Informal face-to-face discussions were 

reported to occur more frequently for pharmacists, with most pharmacists (n=13) participating 

in at least one face-to-face discussion with a GP per year.  
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Figure 3.2 Annual participation in case conferences and face-to-face discussions as part 
of RMMR service (one GP did not answer) 

 
 

Most pharmacists (n=13, 86.6%) perceived that RMMRs improve collaboration between health 

care team members. Approximately half of GPs (n=8, 53.3%) perceived that RMMRs improve 

health care team collaboration, three GPs (20%) disagreed that RMMRs improve collaboration, 

three GPs (20%) were unsure about the impact of the service on collaboration and one GP did 

not respond to the question. Prioritisation of recommendations according to clinical urgency or 

importance as part of communicating review findings was considered appropriate by most GPs. 

Seven (46.7%) GPs reported that pharmacists always prioritise recommendations appropriately, 

or in most instances (n=4, 26.7%).  

Transfer of information 

Pharmacists indicated that RMMR referrals do not contain all the information they require to 

complete the service; 93% (n=14) of pharmacists reported that referrals contain insufficient 

information. Information missing from RMMR referrals provided by the GP was usually 

available from the RACH, according to 87% (n=13) of pharmacists. Pharmacists reported that 

they request additional resident information from RACH nursing staff more frequently than 

from the referring GP. Similarly, GPs indicated that they were not routinely contacted by 
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pharmacists requesting information additional to that provided in the referral, with half of GPs 

reporting that they were never contacted by pharmacists with requests for additional 

information.  

Most nurses (n=11, 85%) reported receiving requests for resident information from pharmacists 

during RMMRs in approximately half of cases or less. Two nurses reported never having 

received a request for resident information. Two nurses (15%) reported receiving information 

requests from pharmacists in at least 75% of RMMRs conducted. Most of the eleven nurses 

who had been asked to provide resident information to a pharmacist during RMMRs were able 

to do so (n=7, 64%).  

Pharmacist documentation of information relating to RMMRs in resident notes at the RACH 

was reported as always being performed by seven pharmacists (46.7%). Nurses commonly 

reported that recommendations arising from RMMRs were documented by the pharmacist at 

the RACH for staff access either always (n=3, 25%) or most of the time (n=4, 33%).  

Two overarching themes emerged from the qualitative data obtained from open-ended 

questions: stakeholder relationships and quality use of medicines. These overarching themes 

were examined in further detail under the following subthemes. 

Stakeholder relationships 

If there was no professional relationship between RMMR stakeholders involving verbal 

communication, then RMMRs were perceived to have minimal impact or benefit for residents 

with dementia and was a source of frustration for members of the health care team: 

RMMR should be discussed with RN/EN in conjunction with pharmacist 
and GP. Nurse11 

I object to not being able to use the pharmacist of my choice but have to use 
the pharmacist that the facility contracts. I have been in the position where 

the RMMRs were so useless that I refused to request anymore. GP7 

The pharmacist who attends my facility… has never actually spoken to any 
of the doctors at the facility, just leaves a computer-generated note for 

them. This is not useful. GP12 
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Insufficient remuneration for information gathering, resident follow-up and participation in 

face-to-face communication with other members of the health care team was a key barrier 

frequently reported by participants:  

 Adequate remuneration to allow the pharmacist to increase the amount of 
time undertaking a review and also funding for follow-up activities in 

conjunction with the GP, facility staff and family members. Enabling follow-
up and assessment of outcomes by a pharmacist will allow ongoing 

monitoring and adjustment to fine tune the medication regimen to the 
individual needs of the resident. Pharm7 

Remuneration for both parties specifically face-to-face. Email trail doesn’t 
work well. GP12 

When effective relationships between pharmacists, residents and health care providers were 

established, greater satisfaction with the service was observed. These relationships tended to 

involve face-to-face meetings to build rapport. Effective relationships reportedly lead to more 

comprehensive resident assessments and facilitated shared problem solving: 

The pharmacists… are exceptional, they approach staff always and speak to 
multiple people, read notes extensively, contact families if required 
obtaining an extensive picture of each individual resident. Nurse9 

Our RMMR collaborations work very smoothly – and has done so for years. 
When a new pharmacist is contracted… I meet with the pharmacist and 

agree on framework. GP7 

Medication review services are not just about individual patient care and 
advice but also about more facility-based initiatives to ensure quality use of 

medicines. Pharm14 

Collaboration with family members 

Participants acknowledged that the RMMR service provided should be person-centred and 

involve the residents and their family members as part of decision making processes. Discussion 

between GP, pharmacist, nurse and family is key to optimising medication management in 

alignment with resident care goals. Involving family members in decision making helps to 

alleviate uncertainty relating to risks and benefits of medication changes and deprescribing, and 

therefore avoid resistance to potentially beneficial changes.  
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 Better clarity about a resident’s care goals – i.e. how intensively are they 
to be treated? More involvement with the family or decision maker, whilst 

challenging, would be in the best interest of the person living with dementia. 
Pharm13 

I think a face-to-face discussion between pharmacist, GP and resident’s 
family would be great. A big barrier is families being wary to make any 

changes to medication. GP3 

However, in practice it was not routinely possible for pharmacists to participate in family 

discussions under the current funding framework. The key factor contributing to effective 

collaboration between health care providers during RMMRs was effective stakeholder 

relationships that had been developed through face-to-face interactions, and ideally included 

family members in decision making. Insufficient remuneration for the time required to achieve 

this was the key barrier and limited pharmacist ability to contextualise recommendations for 

improving quality use of medicines for residents.  

Quality use of medicines  

Improving prescribing quality 

Each professional group viewed deprescribing as a positive outcome of RMMRs for residents 

with dementia. Reducing polypharmacy and reducing drug burden by removing unnecessary 

medications was suggested to improve quality of life, particularly for people with dementia: 

In many instances, [RMMR] addresses unnecessary 
medications/encourages de-prescribing. GP15 

Pharmacists also seem to be more attuned to reducing polypharmacy rather 
than the GPs. Nurse3 

 RMMRs can improve the quality of life for a resident with dementia by de-
prescribing, identifying medications which may be causing a worsening of 
dementia, identifying alternative dose forms… and tailoring a medication 

regimen to suit the needs of the individual. Pharm7 

Timely access to medication reviews was viewed as an important factor in preventing adverse 

outcomes related to medicines use for residents with dementia. Participants reported that this 

population is vulnerable to medication-related harm, where access to pharmacist expertise 

without limitation on frequency may detect and prevent medicines-related problems, including 

drug interactions, suboptimal dosing and medication errors: 
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These residents are particularly vulnerable, and their condition and 
medications often change multiple times within the 24-month period 

currently set. Accredited pharmacists should be able to… review these 
patients more frequently. Pharm6 

Early identification of medication problems will reduce the likelihood of 
hospital admissions. Likewise, being able to link clinical symptoms to a 
medication-related problem will reduce hospital admissions. Pharm7 

 It can be slow to discover medication errors… a regular RMMR would 
help have pharmacists assist in finding these earlier or recommending more 

suitable/better tolerated alternatives. GP8 

While many pharmacists indicated that increasing RMMR frequency would positively impact 

on medication-related problems and hospital admissions, participating pharmacists also 

indicated that dementia is a complex condition, and that hospital admissions may never be 

preventable even with optimal access to medication reviews: 

Vulnerable population that will end up in hospital anyway, RMMRs might 
simply delay medication-related hospitalisation. Pharm13 

Individualised care 

Rationalising prescribing in alignment with the residents’ goals of care was reported as a 

positive outcome associated with RMMRs in residents with dementia by participants in each 

professional group. Although it was acknowledged that pharmacists identify drug interactions, 

side effects, risks and consequences as part of RMMRs, the key component of the quality use 

of medicines highlighted by participants was managing medicines appropriately in relation to 

the goals of care and prognosis for the individual resident. For example: 

Pharmacists will look more closely at the bigger picture, look more closely 
to see if residents will continue to benefit from prescribed 

medications…Residents with dementia are often more resistive to ingesting 
medications…… [pharmacists] will liaise with nursing staff about any 

issues with giving the resident their medication. Our GPs do not often seem 
to consider this issue when prescribing medications. Nurse3 

Consideration of prognosis and goals of care is important – focus is more 
on use of medications that improve quality of life. Pharm4 

Able to meet the resident’s needs as the disease progresses. Nurse7 
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The opposite was also true, according to some participants, in that pharmacist recommendations 

were not individualised to patient needs. Lack of interaction between RMMR stakeholders and 

inadequate use of clinical information was associated with a lack of resident-specific context, 

and was a barrier to GP uptake of recommendations and engagement with the service: 

In a number of instances, it is clear that the pharmacist has not read the 
relevant patient notes before offering recommendations, far less asked me 

for information. It appears to me that many pharmacists go by the 
guidelines without any consideration of the broader picture. GP6 

Rarely are residents ever seen by pharmacists face-to-face. Were this to be 
the case, their recommendations may differ. Routine (often copied and 

pasted) recommendations regarding usage of continuing antipsychotics may 
well be decreased if pharmacist was to visualise patient in person or seek 

advice of nursing staff. GP10 

Similarly, pharmacists reported that insufficient availability of clinical information served as a 

key barrier to providing more individualised RMMR recommendations incorporating 

appropriate resident context:  

I'd love pathology to come with every referral. Several GPs locally do not 
feel that sending pathology is warranted despite how often I use it, how 

much it enhances my reports and… I make a point of referring to it. Pharm6 

Better access to patient records from GP and facility - varies by facility - 
one facility I visit I have full access to clinical records on site but still no 

access to GP records. Pharm2 

‘Seeking more information’ and ‘needing more remuneration’ were often linked conceptually, 

as seeking accurate information is a time consuming and resource intensive process. There was 

also a conceptual linkage between information access and review quality. Further, GPs and 

pharmacists disagreed on which professional was responsible for ensuring accurate information 

is available to complete the RMMR. Both GPs and pharmacists indicated a level of frustration 

with the absence of interprofessional engagement during RMMRs. GPs reported dissatisfaction 

in the lack of contact from pharmacists to obtain further information or clarification of resident 

needs prior to completing the review. Pharmacists expressed frustration at the incompleteness 

of information provided in referrals, the additional time required to request omitted information, 

and the challenges in providing a meaningful clinical service without fully understanding the 

residents’ needs. This mismatch between stakeholder expectations on how information should 
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be transferred and the timing of interprofessional engagement, was perceived to determine the 

level of service individualisation provided. 

3.2.5 Discussion 

Participants reported mixed experiences with the current RMMR service provision for RACH 

residents with dementia. Key quantitative findings were that GPs and pharmacists were most 

likely to communicate non-verbally, and case conferences and face-to-face discussions between 

GPs and pharmacists occur infrequently. Key qualitative themes that supported participant 

emphasis on communication were the importance of interprofessional relationships to 

individualise approaches to medication management and improve quality use of medicines. 

Positive aspects of RMMRs reported by participants were the perceived prevention of 

medication-related problems, supporting deprescribing of unnecessary treatments and tailoring 

medication management to suit the individual. This aligns with findings from a recent 

qualitative study analysing pharmacist-only perspectives (109) and a recent systematic review 

that reported RMMRs are effective in identifying medication-related problems in RACH 

residents with and without dementia (75). However; findings from previous systematic reviews 

into pharmacist-led medication reviews in RACH have been less conclusive on the 

effectiveness of these services (78, 81). There is currently little evidence describing outcomes 

associated with pharmacist-led quality use of medicines services, including staff education and 

monitoring medication-related procedures, provided to RACH outside the scope of individual 

medication reviews (68). 

Insufficient remuneration was the key negative aspect, explaining and confirming the limited 

capacity for consistent collaboration and interaction with residents, family members and other 

members of the care team. Additionally, if there was no interaction between RMMR 

stakeholders involving verbal communication, RMMRs were perceived to have minimal 

benefit. Evidence shows written communication only between pharmacists and GPs during 

RMMR service provision is associated with lower uptake and implementation of pharmacist 

recommendations; whereas interactions that include verbal communication, such as case 

conferencing and discussion either face-to-face or via the telephone, are associated with higher 

uptake of pharmacist recommendations and improved resident outcomes (43, 119, 134, 135). 

Pharmacists in this study acknowledged that spending the extra time communicating verbally 

with other stakeholders would likely alter approaches to recommendations. This also 
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contributed to the lack of clinical context and individualised approach to recommendations 

reported by the GPs. Pressure to increase RMMR quantity may detract from review quality. 

Anecdotally, ‘fly-in-fly-out’ models of RMMRs, where pharmacists are located far away from 

the RACH or cover large numbers of RACH, are associated with added pressure to complete 

high volumes of reviews which further limits pharmacist capacity for collaboration (136). The 

interim report for the Australian Royal Commission into Aged Care Quality and Safety has also 

highlighted concerns regarding the consistency of RMMR service delivery and a need for 

mechanisms to enhance the consistency and quality of RMMR service provision (137). It was 

not possible to explore this concept or the correlation between RMMR frequency and rates of 

collaboration using the data collected as part of this study. There are no trials published which 

directly compare the different approaches to RMMR service provision. 

The value of multi-disciplinary contribution to RMMRs was recognised by each stakeholder 

group. However, rates of verbal communication between all stakeholders was low, with 

asynchronous written communication between health professionals occurring more routinely. 

Only the GP and pharmacist are remunerated for their involvement in the service, and only GPs 

are remunerated for participation in case conferences (68, 87). Nurses were often utilised during 

RMMRs to fill gaps in information transfer, with unknown impact on their resources; however, 

there is no additional funding provided to encourage this, despite alignment with RACH 

accreditation standards requiring promotion of resident health in partnership with the health 

care team (138). 

Residents with progressively deteriorating medical diagnoses such as dementia are good 

candidates to have their medications periodically reviewed (56). International collaborative 

medication review models support needs-based review frequency, with pharmacists in the 

United States able to provide RACH residents with a medication review every month (139). 

However, the current RMMR service is not designed as a regular review service (87), thus 

precluding pharmacists from routinely participating or developing established and effective 

collaborative relationships in patient care. None of the participants in this survey agreed that a 

RACH resident with dementia should only receive one RMMR in a 24-month period, as 

currently recommended under current program rules.  

All nurse participants had identified at least one resident with dementia who would likely have 

benefited from a RMMR but did not receive one. These results are higher than in a previous 
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survey conducted on the general RACH population (i.e. not specifically in residents with 

dementia) which found 34% of nurse participants had identified residents who did not receive 

a RMMR when they required one (136). This suggests that the current service model is not 

sufficiently reaching the 'canaries of the coal mine', leaving a significant proportion of residents 

with dementia, in addition to residents without dementia, potentially exposed to medication-

related harm.   

Embedding pharmacists into RACHs may improve collaboration between health professionals 

involved in resident care compared with the existing model (140-143). Embedding pharmacists 

in RACH can facilitate timely identification of medication errors during transitions of care, and 

collaboration with nursing and care staff to improve medication management processes (141, 

142). Improved communication and collaboration would enhance the quality and 

individualisation of medication management, and health professional satisfaction in care 

delivery (109). The results of this study align with a recent qualitative analysis of Australian 

pharmacist perspectives on RMMRs in residents with dementia, where participants reported 

communication and remuneration as key factors limiting service efficacy (109).  

This study is the first to investigate the benefits and limitations of the Australian RMMR service 

in residents with dementia through perspectives of GPs and nurses, in addition to pharmacists, 

as the three key professional groups involved in the delivery of RMMRs. Including the 

perspectives of each role was important as each professional group has a different contribution 

to the service and level of engagement with the residents, to provide a more comprehensive 

reflection of the strengths and weaknesses of the service. The findings from this research 

complement previous findings for RACH resident populations which also highlight the lack of 

remunerated opportunity for collaboration and resident follow‐up as a barrier to clinical 

decision making during RMMRs (75). The findings from this study are also reflected in the 

recent Interim Report of the Royal Commission into Aged Care Quality and Safety, which 

suggested that the Australian Government, the Pharmacy Guild of Australia and the 

Pharmaceutical Society of Australia should review the effectiveness of the RMMR program, 

including review of the funding restrictions and resident eligibility criteria (137). 

Response rates to all three surveys were low, despite repeated advertising and a participation 

prize incentive. Therefore, opinions and perceptions expressed may not be representative of the 
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wider population of health professionals. There is no register for these participants who are 

caring for RACH residents with a dementia diagnosis. Therefore, it was not possible to quantify 

the total sub-population of health professionals in each group who were eligible for 

participation. Finally, some of the questions relied on participant recall, which may have been 

inaccurate.  

3.2.6 Conclusions 

These results highlight mixed stakeholder experiences with the current RMMR service for 

RACH residents with dementia. Participants accepted that RMMRs assist in preventing 

medication-related problems and support deprescribing for residents with dementia, which is a 

key outcome particularly relevant to residents with a terminal and progressively deteriorating 

illness. However, participants highlighted that the current model is inadequately funded to 

remunerate service providers to participate routinely in face-to-face interactions with other 

stakeholders. Further research is needed into funding arrangements and pharmacy practice 

models that support routine collaboration and person-focussed care, and enhance opportunities 

for face-to-face communication between residents, family members and practitioners.
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4.1 Introduction to the manuscript 

The second research aim in this thesis was to explore the feasibility of embedding a non-

dispensing pharmacist into an Australian RACH. This chapter provides a description of the 

methodology used to evaluate the feasibility of embedding a ‘residential care pharmacist’ into 

an established RACH, following the background and justification for the research described in 

Chapter 1. In addition to determining the feasibility of embedding an on-site pharmacist into a 

RACH, this research aimed to explore various clinical and operational benefits that may be 

associated with improved access to medicines expertise. This chapter describes the potential 

clinical and operational secondary outcomes that were planned for exploration through the 

hypothesis-generating study design. The methodology described in this chapter is related to the 

findings reported in Chapters 5-10. Due to the novelty of the pharmacy practice model to the 

Australian RACH setting, the study protocol described in this chapter was registered and 

published to alert policy makers that a pilot trial was underway to explore the potential for 

expanding the workforce of clinicians in RACH to include on-site pharmacists as a strategy for 

improving medication safety.  

4.2 Publication 

4.2.1 Abstract 

Older adults are particularly susceptible to iatrogenic disease and communicable diseases such 

as influenza. Prescribing in the residential aged care population is complex and requires 

ongoing review to prevent medication misadventure. Pharmacist-led medication review is 

effective in reducing medication-related problems; however, current funding arrangements 

exclude pharmacists from routinely participating in resident care. Integrating an on-site clinical 

pharmacist into residential care teams is an unexplored opportunity to improve quality use of 

medicines in this setting. The primary objective of this pilot study is to investigate the feasibility 

of integrating a residential care pharmacist into the existing care team. Secondary outcomes 

include incidence of pharmacist-led medication review, and incidence of potential medication 

problems based on validated prescribing measures. This is a non-randomised controlled trial 

with a residential care pharmacist trialled at a single facility, and a parallel control site receiving 

usual care and services only. The results of this hypothesis-generating pilot study will be used 

to identify clinical outcomes and direct future larger scale investigations into the 
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implementation of the novel residential care pharmacist model to optimise quality use of 

medicines in a population at high risk of medication misadventure. 

Keywords: pharmacist; residential care; medication review; dosage form modification; 

influenza vaccination 

4.2.2. Introduction 

Medication use in older adults 

Prescribing in the older population is highly complex. Age-related pharmacokinetic and 

pharmacodynamic changes lead to variations in drug bioavailability, increased drug sensitivity 

and decreased regulatory mechanisms, altering the effects of drug usage from those observed 

in younger populations (22). In addition, the presence of multiple co-morbidities necessitating 

multiple medication usage equates to an increased risk of medication misadventure in older 

adults (22, 144). Advancing age is positively correlated with increased prevalence of chronic 

disease, and increased number of co-morbidities correlates with increased medication use (65).  

Older people residing in residential aged care homes (RACH) have additional social and 

organisational factors, which further complicate medicines use. These factors can include 

complex social and care responsibility arrangements, a high dependency on staff with minimal 

and variable formal medication administration training, in an environment associated with high 

turnover and casualised workforces, and highly variable levels of family participation and 

resident autonomy in treatment decision making (28, 145). RACH residents are also the highest 

users of medications, with an estimated Australian average of seven medications per resident 

(88). Polypharmacy is the term used to describe multiple medicines use, and a broadly accepted 

definition is the concurrent use of five or more medicines (65). Polypharmacy is the most 

positive predictor for adverse drug events and is associated with poor health outcomes in older 

adults (19, 65, 88).  

Impact of inappropriate polypharmacy 

Although polypharmacy may be clinically appropriate in multi-morbid patients (146), the 

association between inappropriate polypharmacy and iatrogenic disease is well documented in 

the literature (19, 147). An adverse drug event (ADE) is any undesirable event resulting from a 

medication that interferes with the desired outcome, and includes adverse reactions, 

interactions, inappropriate medications, inappropriate dosing, inappropriate administration, 
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over- or under-prescribing (22, 65, 148). ADEs can significantly impair occupational and 

cognitive functioning, and quality of life (147).  

All medications have the potential to cause an ADE, particularly in older adults as a result of 

pathophysiological decline, inappropriate polypharmacy and involvement of multiple health 

providers. This can worsen cognitive impairment, frailty, disability, falls and mortality (65, 88, 

147). A recent systematic review highlights a number of factors which both increase resident 

risk of exposure to a medication error and increase the risk of harm resulting from medication 

error, including inadequate communication, inappropriate polypharmacy and lack of on-site 

pharmacy services (28). Pharmacists are medicines experts, therefore should be strategically 

placed to provide ongoing review to aid in the optimisation of pharmacotherapy.     

Current clinical pharmacist roles in residential aged care 

The Australian residential medication management review (RMMR) program is in place for 

accredited pharmacists to review RACH residents at risk of medication misadventure (65, 149). 

Accredited pharmacists have achieved a post-graduate accreditation in medication review, and 

their referral-based role is shifted from that of the pharmacists’ traditional dispensing role to a 

collaborative and clinical service (65). The RMMR service has been funded by the 

Commonwealth government since 1997; and was implemented to enable general practitioner 

(GP) and accredited pharmacist collaboration to optimise quality use of medicines within the 

aged care setting (65, 86, 136).  

The efficacy of pharmacist medication review in identifying and reducing potential medication 

related problems is well documented in the literature, both in Australia and internationally, with 

various studies and reviews indicating that pharmacist medication review improves quality 

medicines use (84, 134, 147, 150-155). Although medication reviews are an effective 

intervention for identifying and resolving potential medication problems, the RMMR service, 

which is the primary funded service for these reviews under the National Medicines Policy in 

Australia, is associated with logistical difficulties and access restrictions in place, which 

highlight scope for improvement.  

Face-to-face discussion of RMMR findings between pharmacists, GPs and RACH nursing 

representatives via case conferencing is recommended; however, this is funded only for the 

referring GP and not the other stakeholders and is not mandated under the current service model 
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(87, 148). When they do occur, case conferencing RMMR findings are associated with higher 

rates of uptake of recommendations made by pharmacists during medication reviews compared 

with written communication of findings (148, 156). Despite this, case conferencing rates for 

RMMRs are reportedly less than 50% of RMMRs conducted (136). The logistical difficulties 

of arranging a time for all stakeholders, including residents or their enduring power of attorney 

(EPOA), to be available to case conference RMMR findings, as well as the additional unpaid 

time for the pharmacist and RACH representative under the current funding arrangement for 

the service, may contribute to poor uptake of case conferencing. Further, due to the consultancy-

based nature of RMMRs, pharmacists may lack a thorough understanding of organisational 

regimens and in-depth knowledge of the resident, which limits the RMMR pharmacists’ ability 

to contextualise recommendations to align with each specific resident and each specific 

organisation.  

In terms of access restrictions, RMMRs are only remunerated for temporary residents who have 

resided at a RACH for a minimum of 14 days, and permanent RACH residents are only entitled 

to one RMMR every 24 months, unless specific clinical criteria are present that may qualify the 

resident for an earlier review (87). These clinical criteria include: discharge from hospital within 

previous four weeks; change in medical condition; or significant change in medication regimen 

within previous three months (65). These access restrictions may result in delays or missed 

opportunities for pharmacists to review residents at risk of medication misadventure. 

Transitions of care and adverse drug events 

Transitioning into aged care has been identified as a particularly high-risk point where residents 

are vulnerable to medication errors and ADEs (122, 157-159). Transitions of care for residents 

include new admission from the community or hospital to a RACH or returning to the RACH 

post-discharge from hospital.  

Poorly executed care transitions and miscommunication can result in interrupted continuity of 

care and adverse events, which may lead to inappropriate re-admission to hospital or 

presentation to emergency departments (122, 157, 159). Approximately 20% of residents 

experience a significant delay in medication administration and missed doses following 

admission or re-admission to a RACH (122). Transition-related medication errors are observed 

in 13-31% of RACH residents, often involve high-risk medications such as warfarin, insulin, 
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psychoactive agents and opioids, and have greater risk of causing serious harm to the resident 

(28).  

The importance of medication reconciliation by a pharmacist has been highlighted in the 

literature in reducing medication errors during transitions of care. A systematic review 

published in 2012 reported that pharmacist-led medication reconciliation at the point of transfer 

to and from residential care likely improves outcomes for residents (100).  

In addition to hospital transition challenges for RMMR, there is also a significant problem for 

new admissions to RACH for the purposes of respite, as temporary residents must reside at a 

RACH for 14 days before they are eligible for a RMMR under the current access restrictions. 

Therefore, this high-risk period on admission to a RACH is currently excluded from the RMMR 

service, yet has been demonstrated to be a key time point for which medication reviews would 

be beneficial to minimise the risk of medication errors; and to support communication, 

education, appropriate administration practices and adjustments to a new medication regimen 

post discharge. 

Communicable disease prevention 

Another key role of pharmacists in RACH is in relation to vaccination. Residents of RACH are 

particularly vulnerable to morbidity and mortality associated with vaccine preventable 

communicable diseases such as influenza (160). Influenza is largely preventable through annual 

vaccination, and there is sufficient evidence to support RACH staff vaccination to protect 

residents from influenza (160-162). Despite being recommended by public health organisations 

as an important source of prevention, RACH staff vaccination rates against influenza remain 

suboptimal, with as few as 28% of RACH staff being vaccinated (163). Reasons reported by 

RACH staff for not receiving annual influenza vaccination include: not recommended by the 

employer/organisation; did not know it was needed; affordability; inconvenient; or missed 

receiving it (163).  

Pharmacists have been able to vaccinate people against influenza in Australia since 2015 (164). 

The rationale for this is to improve accessibility to the vaccination for members of the 

community who have difficulty accessing the vaccine through their GP or employer, as 

pharmacies are often open later and on weekends (164). Investigating whether including a 
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pharmacist in RACH staffing arrangements increases staff influenza vaccination rates is of 

interest to public health.  

Residential care pharmacists as an alternative model of pharmacy practice 

Having an on-site residential care pharmacist (RCP) model may address some of the areas for 

improving care in RACH highlighted above. The integrated RCP role differs from that of the 

RMMR pharmacist by facilitating more frequent face-to-face collaboration between the 

pharmacist and existing care team, greater understanding of resident-specific medication 

management decisions, and greater understanding of site-specific operational policies and 

procedures. Offering an on-site pharmacy service as opposed to a visitational role currently 

provided by RMMR pharmacists will enable the RCP to more efficiently follow up with 

residents, GPs, nursing and care staff involved in resident care as required. On-site integration 

can also aid in the development of the rapport necessary to establish the assessment of complex 

illnesses for complex residents, including behavioural and psychological symptoms of 

dementia; and to develop the trust and communication necessary in peer relationships for carers 

and nurses to share the implementation of the medication plan. This may be particularly the 

case for complex and titrated medication regimens, such as pain management and palliative 

care. This kind of communication support, and the kind of ‘as-required’ follow up and 

reinforcement or adjustment approach, is not currently funded under the current RMMR service 

model.  

A RCP model that is integrated into the RACH allied health team may improve collaboration 

and case conferencing opportunities for GPs, nursing staff and pharmacists. Additionally, a 

RCP model may enable more opportunities for including the resident or their EPOA as part of 

a patient-centred medication review model, by circumventing the logistical issues associated 

with arranging case conferencing between multiple visiting clinicians. To date, the impact of a 

RCP model on case conferencing opportunities and resident/carer inclusion in the RMMR 

process has not been reported in the current literature.  

Currently there is no available data investigating the impact of an on-site RCP model on resident 

outcomes during transitions of care. This highlights an important area for potential intervention 

to reduce medication errors for new admissions to RACH and for returning residents post-

discharge from hospital by expediting access to medication review.  
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Given that pharmacist-led influenza vaccination is a relatively recent addition to pharmacy 

practice, there are no publications reporting the impact of a pharmacist-led influenza 

vaccination program within RACH to improve staff vaccination rates.  

It is important that this novel role is explored to challenge the current landscape of medicines 

use in RACH considering the ageing population, increasing co-morbidity rates and intensifying 

medical management of disease. 

Aim 

The aim of this pilot study is to investigate the feasibility of integrating an on-site RCP model 

into an established RACH. This project is designed as hypothesis-generating research, rather 

than hypothesis-testing, thus will be used to identify potential clinical and operational outcomes 

for further investigation.   

4.2.3 Materials and methods  

Objectives 

The primary objective of this pilot study is to investigate whether it is feasible to integrate an 

on-site RCP into residential aged care. This will be examined through evaluation of RACH staff 

and resident/EPOA perceptions, and resident quality use of medicines. The secondary 

objectives of this pilot project will be to describe the activities performed by the RCP and 

identify various clinical and operational opportunities that may fall under the scope of this new 

pharmacist role, warranting further investigation. The secondary objectives for this pilot study 

are listed under Table 4.1. 
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Table 4.1 Secondary clinical and operational objectives 

Clinical objectives Operational objectives 
Optimise rational use of medications  Optimise staff influenza vaccination rates 
Improve rate of pharmacist-led medication reviews Quality improvement in medicines 

management 
Reduce frequency of hospital admissions Policy development 
Reduce length of stay in hospital Optimise collaboration between clinicians & 

carers 
Reduce frequency of emergency department 
presentations 

Optimise time taken to correct medication 
errors on new/readmission to RACH 

Support optimisation of pharmacotherapy in 
collaboration with prescribers, residents and carers 

Undertake point-of-care testing for residents 
requiring ongoing monitoring  

Improve implementation of pharmacist 
recommendations made during medication reviews 

Provide opportunities for on-site medicine 
education 

Reduce falls Source of drug information 
Reduce medication refusals – 

Design 

This is a cross-sectional, non-randomised controlled trial that will include an intervention 

period of six months, with a three-month pre-intervention and three-month post-intervention 

observation period. Baseline data from the six-month period preceding the intervention period 

will be collected during the pre-intervention phase and data from the six months during the 

intervention will be collected during the post-intervention phase for comparison. Figure 4.1 

provides the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) 

Figure utilised in the design of the schedule of enrolment, intervention, and assessments (165). 

This hypothesis-generating pilot study utilises an ethnographic approach to explore the 

feasibility of integrating a clinical pharmacist into RACH.  

Setting 

This pilot-controlled study will be conducted in two RACH located in the Canberra region of 

Australia. Both sites belong to the same organisation, operating under similar procedural 

guidelines, staffing ratios, and organisational culture, with equitable access to external health 

professionals including GPs, nurse practitioners and allied health services. Staffing and 

management ratios are similar. The first site has 104 residential beds, is staffed by a total of 70 

nursing and care staff and will serve as the intervention site where the RCP will pilot the new 

pharmacist role. The second RACH has 100 resident capacity and is staffed by 80 nursing and 

care staff and will serve as the parallel control site receiving usual care and services only. 
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Nursing and care staff are site-specific and not routinely shared between the two RACH. The 

site where the RCP role is to be trialled will be nominated by the organisation. 

Figure 4.1 The Standard Protocol Items: Recommendations for Interventional Trials 
(SPIRIT) Figure utilised in the design of the study 

 STUDY PERIOD 

 Enrolment Post-allocation Post-intervention 

TIMEPOINT** -t1 T0 Intervention T1 

ENROLMENT:     

Eligibility screen X    

Written informed consent  X    

Site Allocation X    

INTERVENTIONS:     

Residential Care Pharmacist   X  

Usual care   X  

ASSESSMENTS:     

Baseline data for study outcomes  X   

Baseline RACH staff surveys  X   

RCP activity data   X  

Follow up data for study outcomes     X 

Follow up RACH staff surveys     X 

Resident surveys    X 

Interviews with RACH staff    X 

-T1 3 months prior to intervention; T0 baseline; T1 3 months following completion of intervention 

Participants 

All residents, GPs, nursing and care staff at the intervention and control RACH will be invited 

to participate in this pilot study. Participation in the study will be open to all residents and care 
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staff, regardless of duration of residence/employment at the RACH or cognitive status. The 

only criterion for exclusion from the study is declining to provide written consent for 

participation. Consent for participation will be provided by the EPOA for residents with a 

dementia diagnosis documented in their medical history at the RACH. Carers and people with 

EPOA for the resident with dementia may have a complementary or alternate perspective to the 

person with dementia, hence both are included for broad and representative information 

collection about the service, and to facilitate shared decision making (166).  

Both residents and RACH staff are free to withdraw their consent to participate at any stage 

during the pilot study. Resident baseline data collected during the pre-intervention and post-

intervention phases will have a re-identifiable code so that data can be removed upon request. 

Staff survey responses and interviews will be non-identifiable so cannot be removed from the 

data set once submitted. These terms are described in the participant information form.  

All participants are required to give their informed consent for inclusion before they participate 

in the study. The study was designed in accordance with the Declaration of Helsinki, and the 

protocol was approved by the University of Canberra Human Research Ethics Committee 

(HREC 16-244) on the 22nd of December 2016. 

Sample size  

The intervention site has 104 resident capacity, and the control site has 100 resident capacity. 

The intervention site has 78 staff and the control site has 104 staff, including nursing, 

administration, cleaning, catering and care staff. This study is a hypothesis-generating pilot 

project and the primary aim is feasibility; therefore, power calculations are inappropriate.  

Recruitment strategies 

Residents at the intervention and control RACH will be recruited over a period of nine months. 

Residents and their EPOAs will be invited to participate in the study by the RACH care manager 

for the duration of the pre-intervention phase (-T1), three months prior to the commencement 

of the intervention, and continue with new RACH admissions invited to participate until the 

conclusion of the intervention. This study aims to recruit above 50% of residents at each site to 

the study.  
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RACH staff, including nurses, carers, allied health and GPs will be recruited over a period of 

12 months, commencing from the pre-intervention phase (-T1), and concluding at the end of 

the post-intervention phase (T1), three months after the intervention phase has concluded. Staff 

at both sites will be invited to participate in the study and provide qualitative data to support 

findings in the pre-intervention, intervention, and post-intervention phases.  

The pharmacist recruited for the RCP role during this project will be the accredited pharmacist 

who holds the RMMR contract for the facilities. The RCP will be expected to continue their 

usual role and RMMR practice models outside the trial hours at both the control and 

intervention sites, as the RCP is being tested as an additional service, rather than a replacement 

service, as the role is in the early stages of development. The pharmacist will be registered with 

the Australian Health Practitioner Regulation Agency (AHPRA) and the Australian Association 

of Consultant Pharmacy (AACP) and have substantial experience in conducting RMMRs. The 

pharmacist will have professional indemnity insurance as required by the Pharmacy Board of 

Australia.  

Intervention 

The intervention is to integrate a clinical pharmacist into the existing care team at an established 

RACH. An accredited pharmacist experienced in RMMRs will be piloting the role of RCP at 

the intervention site for a period of six months. The RCP will work at the intervention site for 

two consecutive days, totalling 15 hours per week (0.4 full time equivalent) for six months. The 

RCP’s role will require formal and informal integration into the existing care team at the 

facility, working closely with the nursing and management teams to improve quality use of 

medicines for residents and medication-related operational efficiencies for staff.  

The RCP will introduce the role to the GPs with patients at the intervention RACH and be 

responsible for developing the role and professional relationships with RACH care staff, 

nursing staff and other allied health professionals, including physiotherapy and occupational 

therapy. The RCP will also be responsible for managing the workflow associated with the role 

and prioritise tasks as appropriate to the needs of the residents and organisation.  

The intervention is within a registered and accredited pharmacist’s scope of practice, providing 

medication reviews, staff influenza vaccinations and quality improvement activities. The 

intervention role is an evolution of the current RMMR pharmacist’s role, further integrated into 
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the RACH clinical team. A medication management consultation service will still be provided 

to both sites.  

Outcomes 

The primary and secondary outcomes for this study have been identified using the Grading of 

Recommendations, Assessment, Development, and Evaluations (GRADE) methodology (167). 

The primary outcome of this pilot study will be to determine the feasibility of the RCP role in 

the RACH setting by exploring the views and experiences of stakeholders, including care staff, 

GPs, residents, community pharmacists, and RCP involved in the project.  

Seventeen secondary outcomes have been identified for the proposed intervention role, 

compared with usual standards of care and these are described in Table 4.2. 

Table 4.2 Secondary clinical and operational outcomes 

Outcome Measure 
1 Clinical  
1.1 Potential 
medication-related 
problems 
 

The Drug Burden Index is a validated measure of exposure to sedative and 
anticholinergic medicines (168, 169). The Medication Appropriateness 
Index is a validated standardised instrument for assessing drug therapy 
(170). Both tools will be used to determine the incidence of potential 
medication-related problems in resident medication regimes at baseline in 
both control and intervention residents. These tools will be re-applied 
following the intervention to determine whether there is a reduction in the 
incidence of potential medication-related problems at the intervention site, 
and use the control site to determine whether any reduction in the 
incidence of potential medication-related problems at the intervention site 
is attributable to the RCP.  
 

1.2 Pharmacist-led 
medication reviews 

Baseline incidence and reason for RMMRs will be collected from both 
sites and compared with rates and reason of pharmacist-led medication 
reviews (both RMMRs and RCP-led reviews) during the intervention 
period to determine whether the frequency of review rates increased for 
residents, and whether the reason for medication review was routine or 
based on clinical need.  
 

1.3 Implementation of 
pharmacist 
recommendations 

The rate of implementation of recommendations made by the RCP 
following medication reviews conducted during the intervention period 
will be compared with the rate of implementation of recommendations 
made by pharmacists following RMMRs at both sites before and during 
the intervention. This will be used to identify whether there is a difference 
in the rate of acceptance and implementation of recommendations made 
by pharmacists in these two review models.  
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1.4 Hospital admission The incidence of resident hospital admissions at both sites will be recorded 
pre- and post-intervention to determine whether the RCP has an impact in 
reducing hospital admissions by reducing medication-related problems.  
 

1.5 Length of hospital 
stay 

The incidence of average length of hospital stay for residents at both sites 
will be recorded pre- and post-intervention to determine whether the RCP 
has an impact in reducing length of hospital stay by preparing and 
improving medication profiles and information transferred with the 
resident to hospital. 
 

1.6 Emergency 
department 
presentations 

The incidence of resident emergency department presentations at both 
sites will be recorded pre- and post-intervention to determine whether the 
RCP has an impact in reducing presentations to emergency departments 
by reducing medication-related problems.  
 

1.7 Falls The incidence of resident falls at both sites will be recorded pre- and post-
intervention to determine whether the RCP has an impact in reducing falls 
by reducing medications taken that increase residents’ risk of falls.  

1.8 Medication refusals The incidence of resident medication refusals at both sites will be recorded 
pre- and post-intervention to determine whether the RCP can reduce the 
incidence of resident medication refusals by rationalising medication 
regimens. The medications that are refused will also be documented at 
both sites to potentially identify classes of medications that are refused by 
residents. 
 

1.9 Correction of 
medication errors on 
new admissions to 
RACH 

Time spent correcting medication errors for residents who are new 
admissions to the intervention RACH will be recorded in the RCP activity 
data. This will determine the frequency that this service is utilised and the 
types of errors identified. Quantitative and qualitative data derived from 
surveys and interviews will be used to support whether this service is 
valued and utilised by RACH staff. 
 

1.10 Correction of 
medication errors 
following discharge 
from hospital 

Time spent correcting medication errors for residents who are transferring 
back to the intervention RACH following discharge from hospital will be 
recorded in the RCP activity data. This will determine the frequency that 
this service is utilised and the types of errors identified. Quantitative and 
qualitative data derived from surveys and interviews will be used to 
support whether this service is valued and utilised by RACH staff. 
 

2. Operational  
2.1 Staff influenza 
vaccination 

Staff influenza vaccination rates from 2016 and 2017 will be provided by 
the RACH and will be compared within each site, as well as compared 
between intervention and control sites to determine whether having an on-
site pharmacist vaccination service improves rates of staff influenza 
vaccination. 
 

2.2 Provision of 
medicine-related 
training and education 
for staff  

Incidence of staff training and education sessions in medicines 
management by a pharmacist during the intervention will be recorded in 
the RCP activity data. Training will be available to all levels of staff 
involved in medication administration, including all levels of nursing staff 
and care staff. This will determine the frequency that this service is 
utilised, and quantitative and qualitative data derived from surveys and 
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interviews will be used to support whether this service is valued and 
utilised by RACH staff. 
 

2.3 Collaboration 
between clinicians and 
carers 

Incidence of collaborative interactions with prescribers, RACH staff, 
residents and carers will be recorded in the RCP activity data and 
qualitative data. These interactions will include case-conferencing 
between stakeholders, interactions supporting appropriate deprescribing of 
medicines, and providing medicines information to residents. This will 
determine the frequency that this service is utilised, and quantitative and 
qualitative data derived from surveys and interviews will be used to 
support whether this service is valued and utilised by all stakeholders. 
Collaborative practice will be considered in relation to the Pharmacist 
Code of Conduct (166). 
 

2.4 Pharmacist-led 
point-of-care testing 

Incidence of resident point-of-care testing performed by the RCP, 
including blood pressure, blood glucose and international normalised ratio, 
will be documented through the RCP activity data to determine the 
frequency that this service is utilised within the intervention RACH.  
 

2.5 Provision of drug 
information and 
pharmaceutical opinion 

Time spent providing drug information and pharmaceutical opinion for 
residents and care staff within the RACH will be recorded using the RCP 
activity data, including who else would provide this information in the 
absence of the RCP, to determine the frequency that this service is utilised 
within the intervention RACH. Pharmaceutical opinion is the term used to 
classify activities where the RCP supplied advice on therapeutic 
management of a resident, but was not a comprehensive review of the 
resident's medication management, and may or may not involve direct 
resident contact. Drug information is the term used to classify activities 
where the RCP supplied information on a medication without any resident-
specific context. Quantitative and qualitative data derived from surveys 
and interviews will be used to support whether this service is valued and 
utilised by RACH staff.  
 

2.6 Inappropriate 
dosage form 
modification 

Pre-intervention observational audits of medication rounds will obtain 
baseline rates of inappropriate solid dosage form modification (tablet 
crushing) at both facilities. A second round of observational audits of 
medication rounds will be conducted post-intervention to identify any 
decrease in rates of inappropriate solid dosage form modification.  
 

2.7 Quality 
improvement in 
medicines handling 

Pre- and post-intervention comparison of audits on medication storage, 
medication administration, schedule 8 medication handling, and 
medication ordering processes will be used to evaluate areas of impact by 
the RCP.  
 

Data collection 

Data addressing the primary and secondary outcomes will be collected and collated by the 

principal investigator from iCareHealth software, operational audit records, survey and 

interview responses, and the RCP activity records to address the primary and secondary 

outcomes. Data will be collected at baseline (T0) and following conclusion of the intervention 
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(T1) and entered into a database and stored on a password protected device. Staff at both sites 

will be invited to participate in surveys, which will investigate usual interactions with pharmacy 

services. Medication rounds and electronic administration records will be audited to obtain 

baseline data to inform the secondary project outcomes. Post-intervention data (T1) will be used 

for comparison to baseline data (T0) within each facility, as well as comparison between the 

intervention and control sites to determine whether there are any outcomes that may indicate 

benefit from having a RCP integrated into RACH. 

The RCP will record all activities undertaken at the intervention RACH on a purposefully 

designed electronic recording form. The activity record forms will be submitted to the principal 

investigator weekly for collation into a database, and analysis. Discussion regarding data 

collection and observations regarding the RCP experience will contribute to the ethnographic 

capture of components and outcomes of the pilot. The activity records will describe: 

1. The activity that was performed, the time taken to perform the activity and whether the 

activity was completed on the same day. 

2. The outcomes or benefits to the resident involved and/or staff as perceived by the RCP. 

3. Any potential adverse outcome avoided by completing the activity, as perceived by the 

RCP. 

4. The person who requested the activity, if any, and who else would complete the activity if 

the RCP had not.  

5. The unique re-identifying code for the resident(s) involved in the activity, if applicable. 

RCP activities will be classified into six major categories and 20 sub-categories described under 

Table 4.3. The categorisation coding value is indicated for each sub-category. The frequency 

of activity categories documented by the RCP will indicate the types of pharmacist intervention 

that are frequently utilised in the RACH setting, and the time spent providing these services. 
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Table 4.3 Categorisation scheme for RCP activities 

Major activity category Activity sub-categories 
1 Medication review 1.1 Comprehensive medication review [Time; minutes] 

1.2 Pharmacotherapy optimised [Yes/No] 
1.3 New admission [Yes/No] 
1.4 Post-hospital discharge [Yes/No] 
1.5 Risk focussed assessment [Yes/No] 
1.6 Health assessment [Yes/No] 

2 Communication 2.1 Resident interaction [Yes/No] 
2.2 GP interaction [Yes/No] 
2.3 Community pharmacy interaction [Yes/No] 
2.4 Nurse/other RACH staff interaction [Yes/No] 

3 Education 3.1 Staff training [Time; minutes] 
3.2 Resident education [Time; minutes] 
3.3 Drug information [Yes/No] 
3.4 Pharmaceutical opinion [Yes/No] 

4 Quality improvement 4.1 Audit [Time; minutes] 
4.2 Quality improvement activity [Time; minutes] 

5 Vaccination 5.1 Staff vaccination [Yes/No] 
5.2 Resident vaccination [Yes/No] 

6 Administration 6.1 Project meeting [Time; minutes] 
6.2 RACH policy meeting [Time; minutes] 

 

A communication diary for staff to leave requests and enquiries for the RCP to follow up will 

be provided to the facility and collected at the end of the intervention phase. The RCP will 

document any interventions in the resident notes as deemed clinically appropriate to inform 

care staff and physicians.  

The research team will collect feedback on the acceptability of the RCP role, as well as the 

benefits and barriers of the RCP role as perceived by participating residents, EPOAs, nursing 

and care staff, allied health, GPs and the pharmacist piloting the role. This feedback will be 

collected during the post- intervention phase (T1) through paper-based surveys and short semi-

structured interviews. Participation in either feedback method will be optional for all 

stakeholders. 

Statistical analysis 

Quantitative and qualitative data will be obtained to explore the RCP role in terms of the 

primary and secondary outcomes. Descriptive statistics will be used to summarise the RCP 
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activity data, resident demographic data and secondary outcome data at the conclusion of the 

post-intervention period (T1). Parametric tests will be used for the results with normal 

distribution; non-parametric testing will be used for any data with skewed distributions. All 

statistical tests will be two-tailed with a p-value set at 0.05. The intervention arm will be 

compared with the control arm at baseline (T0) and post-intervention (T1) for changes relating 

to the secondary outcomes. IBM SPSS 22.0 software will be used for all quantitative statistical 

analysis. Depending on the survey response rate, responses may be analysed using regression 

test. Qualitative data derived from transcribed interviews and open-ended survey questions will 

undergo thematic analysis, with NVIVO 11.0 software used to supplement organisation and 

filing.  

Data monitoring 

Residents at both the control and intervention RACH will remain under the care of their usual 

GP at all times during the pilot study. The GPs associated with the facilities are not included in 

the research team and will therefore serve as independent reviewers to assess and report any 

adverse events during the project that may be related to the intervention. Any suspected adverse 

event associated with the RCP intervention will be managed with the GP and care facility to 

support the residents’ health in the first instance, and reported to the research team and Human 

Research Ethics Committee for review.  

4.2.4 Discussion 

There are anticipated practical limitations for this pilot study associated with the part-time 

nature of the role and presence of the RCP on site. These include delayed follow up of 

interventions where required, and difficulty timing presence for face-to-face meetings and case 

conferencing with visiting GPs and family members. This may impact the time taken to discuss 

and implement changes recommended by the RCP as a result of medication review. Depending 

on the timing of administrative policy meetings, such as the Medicines Advisory Committee 

meeting at the facility, the RCP may not be able to attend on the designated schedule, thus miss 

opportunities to implement positive changes at the facility-wide policy level. Conversely, 

attending these meetings and implementing policy changes adopted by the organisation may 

lead to medication management improvements at the control facility. A controlled study design 

enables testing of RCP feasibility between the comparable sites; however, the risk of 
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contamination is present due to the intervention and control sites being run by the same 

organisation.   

The patient population recruited for this study are frail, older adults with multiple co-

morbidities, including dementia, who may have limited life expectancy, terminal illness or 

require acute hospital treatment for non-medicine related causes. In conjunction with the small 

population size anticipated for this pilot study, demonstrating a statistically significant decrease 

in secondary clinical objectives, such as reducing hospital admissions, length of hospital stay, 

or reduced emergency department presentations, will be unlikely. Further, this study is 

measuring the incidence of staff training and education sessions, not evaluating whether such 

sessions translate to a successful impact on behaviour. This would be a useful addition to future 

studies but is outside the scope of this trial.  

4.2.5 Conclusions 

The results of this study will be useful for stakeholders in the health and aged care sectors to 

inform further investigation and possible decision making about service values. The 

implementation of a new model for the delivery of clinical pharmacist services in a setting 

where patients with complex health needs remain at high risk from medication misadventure 

will also be useful to refine future empirical evidence in this burgeoning gerontological area. 

The clinical and operational outcomes observed during this study will inform whether the 

integration of a RCP into RACH is feasible, and may inform potential government or private 

industry funding models to support the role of the RCP as part of the clinical team within 

RACH. 
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5.1 Introduction to the manuscript 

This chapter is the first of six chapters reporting the findings from the third study included in 

this thesis, following Chapter 4 describing the broad study protocol. Due to the large number 

of outcomes explored in this research and publication word restrictions, the results for the third 

study in this thesis have been reported in Chapters 5-10. This chapter reports findings on the 

residential care pharmacists’ role and the activities undertaken during the study period. The 

residential care pharmacist role was previously unreported in Australia. Therefore, reporting 

a description of the tasks that a pharmacist can conduct in the RACH setting is important for 

policy makers and organisations employing on-site pharmacists in future. Reporting the details 

of the activities undertaken by the residential care pharmacist also provides context to the 

results by describing the interventions that were associated with the outcomes reported in 

Chapters 6-10.  

5.2 Publication 

5.2.1 Abstract  

Objective: To explore the feasibility of integrating a residential care pharmacist and describe 

the activities they subsequently undertake in an established residential aged care home. 

Methods: A residential care pharmacist was integrated part-time (15 hours per week) into a 

104-bed residential aged care home in the Australian Capital Territory, for six months. The 

pharmacist documented all activities performed during the study period.  

Results: The residential care pharmacist documented 335.3 hours performing 284 activities. 

The two broad classes of activities were: (1) organisation-oriented, which were system-level 

interventions to improve medication safety; and (2) resident-oriented, which were clinical 

interventions conducted at the individual level. The activities most frequently performed were 

pharmaceutical opinion, quality improvement and comprehensive medication review. The 

stakeholder and organisational demand for these activities indicated feasibility for the role.   

Conclusion: Pharmacists working collaboratively as part of a multi-disciplinary aged care team 

can perform a range of clinically and operationally beneficial activities.  
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Impact statement 

The feasibility of embedding pharmacists into Australian residential aged care homes has not 

previously been reported. The findings from this study are the first to report the types of 

activities an on-site pharmacist may perform and indicate that it is feasible to include 

pharmacists in residential aged care teams. Additionally, these findings are important to inform 

the future pharmacist workforce expanding into the Australian aged care setting. Further 

investigation as a potential national strategy for improving medication safety and preventing 

medication-related harm in residential aged care homes is warranted. 

5.2.2 Introduction 

Team-based care models are necessary to the successful delivery of patient-centred care in an 

age of increasing rates of co-morbidities and intensification of medical management (171, 172). 

Residential aged care homes (RACH) are no exception given that these sites provide care to the 

frailest older adults, who are among the highest users of medications (96). Pharmacists have 

been expanding their scope of practice outside of the pharmacy dispensary and into closer 

proximities with other health care team members, to enhance interprofessional communication 

and collaboration in primary care (73). The complexity of health care needs and goals of care 

in RACH signify a patient population at particularly high risk of medication misadventure, who 

are likely to benefit from regular access to pharmacist expertise within the health care team 

(19).  

Pharmacists have traditionally performed either dispensing or consultancy roles in Australian 

RACH, where pharmacist services are provided remotely or in a visitational capacity (68). 

Issues with remote and consultancy-based pharmacist roles that have been reported previously 

include limited opportunities for face-to-face communication and collaboration with other 

members of the health care team, and lack of resident-specific context and individualised 

approaches to formulating medication management recommendations (29, 109).  

In contrast, internationally, clinical pharmacists have become increasingly integrated into 

RACH to improve quality use of medicines (173). To date, there is limited information 

describing the role of pharmacists embedded in Australian multi-disciplinary RACH care 
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teams. The aim of this study was to provide an account of the activities carried out by a 

residential care pharmacist (RCP) to inform the feasibility of integrating this role into 

established RACH.  

5.2.3 Methods 

This study was part of a trial exploring feasibility and outcomes associated with a RCP model; 

an in-depth description of the broader study protocol and components of findings associated 

with an on-site pharmacist are reported elsewhere (141, 143, 174). The study was conducted in 

a RACH purposefully selected by the funding body, located in the Australian Capital Territory. 

The RACH included both low- and high-level care (e.g. advanced dementia) residents. The 

RACH belonged to a large multi-site organisation; it held 104 residential beds, and was staffed 

by a total of 78 nursing, care, administration and amenities staff. This study was approved by 

the University of Canberra Human Research Ethics Committee (HREC 16-244). 

The pharmacist recruited for the RCP role was the accredited pharmacist already performing 

medication reviews at the RACH on a visitational basis. The RCP had 28 years of experience 

as a registered pharmacist and post-graduate accreditation in medication review. The RCP 

underwent vaccination training prior to the study. The RCP consented to participate and was 

employed part-time, for two consecutive 7.5-hour days per week, over six months. The RCP 

documented the activities undertaken during this time using a purposefully designed activity 

recording form (Appendix 5). The RCP was provided with potential activities listed in the study 

protocol at commencement of the study period, determined by the interests of the funding 

organisation and RACH staff, activities that form usual scope of practice for an accredited 

pharmacist, and recommendations from the literature (73). 

Data from all activity recording forms were extracted into Microsoft Excel to enable 

categorisation and analysis. Two reviewers independently assessed each activity record and 

categorised the activity. Due to the naturalistic nature of the study, an evolving coding system 

was used; when a new activity was identified in the activity records it was added to the coding 

list and any activities not performed were deleted at the conclusion of the study. 

Inter-rater reliability of researcher agreement on activity categorisation was measured using 

Cohen's Kappa agreement test. Where there was disagreement on the category of an activity, 

consensus agreement was obtained through a third independent review of the activity record. 
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Descriptive statistics were used to summarise activity frequency and all analyses were 

conducted using SPSS Statistics version 22.0 (IBM, Armonk, NY, USA).   

5.2.4 Results 

The RCP documented a total of 335.3 hours and completed 284 distinct activities during the six 

month study period. Seven major categories and 22 subcategories of activities were identified. 

The final activity coding list, along with definitions of each, is presented in Table 5.1. The only 

activity deleted from the initial coding list in the study protocol was ‘health assessment’, which 

was a classification for any point-of-care testing (such as blood glucose testing), as this was not 

performed by the RCP during the study period. The percent agreement between researchers in 

coding the activities was 82.75%, with a strong level of inter-rater reliability (k = 0.81). 

The activities most frequently performed by the RCP were pharmaceutical opinion (n=46), 

quality improvement (n=46) and comprehensive medication review (n=34). These three 

activities also occupied the highest proportion of RCP time, collectively equating to 48.3% of 

documented activity time. The most time-intensive activities were staff education (mean 149.2 

minutes per episode); policy/clinical meetings (123.5 minutes); and continuing professional 

development (105 minutes). Pharmaceutical opinion was not time-consuming per activity 

(mean completion time 50.3 minutes); however, it consumed the third highest proportion of 

RCP time over the study period (11.6%) due to the significant frequency of requests and ready 

availability of the RCP.   
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 Table 5.1 Activities performed by the residential care pharmacist 

Major activity 
category 

Frequency 
(%) 

Activity subcategory Subcategory definition Frequency 
n=284 

Hours (%) 
n=335.3 

Mean time/ 
episode, 

minutes ± SD  
1. Medication 
management 

130 (45.7) 1.1 Comprehensive 
medication review 

Systematic evaluation of a resident’s medication 
management with the aim of optimising 
medicines use and improving health outcomes 
(may include case conferencing findings with 
other members of care team and family).  

34 57.8 (17.4) 102.1 ± 57.4) 

1.2 New admission Medication review for newly admitted resident. 24 25.6 (7.7) 64.0 ± 38.9 
1.3 Post- discharge 
from hospital 

Medication review for resident returning to 
RACH from hospital. 

6 4.2 (1.3) 41.7 ± 30.6 

1.4 Risk-focussed 
assessment 

Audit of RACH records to identify residents at 
risk of medication misadventure based on 
documented incidents (e.g. medication refusals, 
falls).  

6 7.0 (2.1) 70.0 ± 52.9 

1.5 Pharmaceutical 
opinion 

Advice on therapeutic management of a resident 
to resident/family/health professional, but not a 
comprehensive review of overall medication 
management and may or may not involve direct 
resident contact (175).  

46 38.6 (11.6) 50.3 ± 41.0 

1.6 Medication 
administration 

Adjustment of dose administration aid on site at 
RACH to facilitate administration or resolve 
issues around supply of medicines. 

14 8.0 (2.4) 34.2 ± 18.6 

2. 
Communication 

31 (10.9) 2.1 Resident Communication/discussion with a resident that 
cannot be classified under other categories. 

1 0.5 (0.2) - 

2.2 General 
Practitioner 

Communication/discussion with a general 
practitioner that cannot be classified under other 
categories. 

4 2.3 (0.7) 35.0 ± 21.2 

2.3 Community 
pharmacy 

Communication/discussion with supply 
pharmacy that cannot be classified under other 
categories. 

2 2.0 (0.6) 60.0 ± 42.4 
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2.4 Internal staff Communication/discussion with RACH 
nursing/care/allied health staff that cannot be 
classified under other categories.  

24 17.6 (5.3) 43.9 ± 32.0 

3. Education 32 (11.3) 3.1 Staff education Development +/- delivery of staff education on a 
medication management topic.  

13 32.3 (9.7) 149.2 ± 83.4 

3.2 Resident education Individual or group education to resident(s) on a 
medication management topic. 

2 0.5 (0.2) 15.0 ± 0 

3.3 Drug information Supply of general drug information to 
resident/family/health professional without any 
resident-specific context. 

15 8.4 (2.5) 33.7 ± 28.6 

3.4 CPD Participation in learning activity for self-directed 
continuing professional development. 

2 3.5 (1.1) 105.0 ± 21.2 

4. Quality 
improvement 

63 (22.2) 4.1 Audit Snap-shot review of processes or residents to 
identify scope or intervention for improvement. 
No action or intervention completed. 

17 27.6 (8.3) 97.5 ± 86.9 

4.2 QI activity Intervention to improve processes/systems 
around medicines management within RACH.  

46 64.3 (19.3) 83.8 ± 101.1 

5. Vaccination 6 (2.1) 5.1 Staff vaccination Administered influenza vaccine to staff. 5 3.4 (1.0) 41.0 ± 17.5 
5.2 Resident 
vaccination 

Administered influenza vaccine to resident(s). 1 0.8 (0.2) – 

6. 
Administration 

21 (7.4) 6.1 Project meeting  Meeting with member(s) of the research team to 
discuss aspects of the project. 

4 5.3 (1.6) 78.8 ± 14.4 

6.2 Policy/clinical 
meeting  

Meeting/prior preparation with RACH staff (+/- 
supply pharmacy) to discuss medication 
management policies and procedures. 

10 20.6 (6.2) 123.5 ± 60.0 

6.3 Administrative task Non-clinical task, such as documentation, which 
cannot be classified under communication or 
quality improvement.  

7 4.8 (1.5) 41.4 ± 15.5 

7. Other 1 (0.4) 7.1 Other† Task that could not be classified under any other 
category. 

1 0.3 (0.1) – 

CPD, Continuing Professional Development; QI, Quality Improvement; SD, Standard Deviation  

†A single episode where the RCP was asked to clinically assess a resident due to non-availability of nursing staff
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Two broad classes of activities emerged: (1) organisation-oriented, where the pharmacist 

completed system-level interventions to improve medication safety; and (2) resident-oriented, 

where the pharmacist responded to, and prioritised, clinical interventions to optimise quality 

use of medicines. Both types of activities were in response to requests from other members of 

the care team or were self-initiated. There was high demand for pharmacist intervention, with 

most activities (78.9%, n=224) completed in response to a stakeholder request. The RCP self-

initiated 15.8% (n=45) of activities and for 5.3% (n=15) of activities it was not documented 

who initiated the activity.  

Communication activities were not social in nature and occurred as both a component of other 

activity subcategories and stand-alone activities. Stand-alone communication with residents 

and various members of the multi-disciplinary care team occurred as 31 distinct episodes, which 

constituted 6.8% of total activity time. Communication was also identified as a component of 

229 activity episodes, due to the nature of these activities requiring communication with other 

health professionals and residents/family to complete the task. Communication as a component 

of activities most frequently occurred with registered nurses or care staff (Figure 5.1).  

Figure 5.1 Frequency of RCP communication with other stakeholders as a component of 
activities where communication was not the primary category (n=229) 
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5.2.5 Discussion 

The RCP completed system-level interventions, such as quality improvement activities and 

staff education, to improve medication safety within the organisation; and individual-level 

interventions, such as comprehensive medication reviews and medication administration, to 

contribute to resident-specific care. The high rate of stakeholder-initiated activities indicated 

demand for clinical pharmacist services in RACH, suggesting that it is feasible to integrate 

pharmacists into this setting. The study also demonstrated the need for multi-disciplinary 

collaboration within RACH, as the RCP regularly communicated with other members of the 

care team, in addition to the residents and their families. 

The RCP spent a large proportion of time undertaking quality improvement activities to 

improve efficiency and safety of RACH processes and provide medication management 

education to nursing and care staff. Importantly, observed nursing and care staff practices in 

medication administration improved following the study period (141). Optimising medication 

management at the individual resident level, through pharmaceutical opinion and 

comprehensive medication reviews, was the other key contribution of the RCP.  

Physical separation between members of the RACH health care team, due to pharmacists and 

general practitioners (GPs) traditionally providing services from off-site locations, has been 

implicated in medication errors, secondary to inefficient information exchange (28, 38, 176). 

RACH care staff often contact community pharmacies and GPs during shifts to resolve 

medication-related issues, which is time-consuming due to the physical separation (28, 68). The 

proximity of the RCP to the rest of the RACH care team likely enhanced information exchange 

based on the frequency of collaborative activities performed and RCP ability to perform 

medication management activities, such as timely changes to dose administration aids. 

Normally, medication changes need to be communicated to the community pharmacy in 

advance to allow time for the medications to be repacked and delivered (40, 68). Having the 

RCP on site enabled this to occur quickly to avoid missed doses. Recent evidence has 

highlighted that the decreasing skill mix of RACH staff with limited registered nurse 

supervision, and the increasing trends in medication administration for complex older adults by 

unregulated staff with minimal health education, have contributed to “one vulnerable 

population looked after by another vulnerable population” (177-179). 
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This is the first study reporting the range of activities able to be performed by a pharmacist 

embedded in an Australian RACH. The naturalistic study design enabled the RCP role to 

develop according to the needs of the workplace. A comprehensive method to interpret and 

categorise the activity data was used; however, this study was conducted in a single RACH by 

a single pharmacist over a short time period, and results were reliant on self-reporting accuracy. 

The RCP is now employed full-time by the funding organisation as a result of this pilot. Further 

studies involving multiple sites are needed to expand on these findings to establish the role of 

on-site pharmacists within the aged care workforce.  

5.2.6 Conclusion 

The RCP was able to conduct a range of clinically and operationally beneficial activities 

including quality improvement, education, comprehensive medication review and vaccination, 

while working collaboratively as part of a multi-disciplinary aged care team. The demand for 

these activities indicated that it is feasible to integrate this role into Australian RACH.  
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6.1 Introduction to the manuscript 

Chapter 6 follows from the quantitative findings reported in the previous chapter (Chapter 5), 

which described the RCP role based on activities undertaken, to provide insight into how this 

role fit within established organisational culture and provide context to how the rest of the 

multi-disciplinary care team perceived the need for these services. This chapter provides the 

organisational context in which the RCP worked and describes findings relating to workforce 

issues, both experienced and perceived, which are important to understand from a future 

research and workforce planning perspective. Collectively, Chapters 5 and 6 report the main 

outcome, feasibility of embedding pharmacists in RACH, of the third study included in this 

thesis.  

6.2 Publication 

6.2.1 Abstract 

Background: Improving the quality use of medicines in residential aged care homes (RACH) 

is an ongoing challenge. Pharmacists in Australia currently contribute to resident care from off-

site locations or on a visitational basis, which can lead to fragmentation of communication and 

may not provide sufficient time to adequately address medication issues. The primary aim was 

to explore the feasibility of integrating an on-site residential care pharmacist into an established 

RACH care team, using role acceptability as the outcome of focus determining feasibility. The 

secondary aim was to identify any potential enablers or barriers to wider implementation of the 

residential care pharmacist role.  

Methods: A pharmacist was embedded in a RACH part-time (two days per week) for six 

months. RACH staff were surveyed pre- and post-intervention. Residents (or their families) 

were surveyed and care team members were interviewed post-intervention. A communication 

diary was left at the RACH during the study period to capture incidences of communication 

between the pharmacist and staff. Inductive thematic analysis was used to identify codes within 

data, which were subsequently linked to identify key emergent themes.  

Results: Thirteen surveys were collected prior to the study period, and 21 surveys and six 

interviews were collected post-intervention. At both time points, all nursing and care staff 

agreed that RACH should employ an on-site pharmacist. Participants valued pharmacist 

expertise, and the ease of access to this expertise facilitated shared problem solving, which 
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enabled staff and the RACH to respond to resident needs. Seven key qualitative themes were 

identified as potential barriers or enablers to integrating pharmacists in aged care. In particular, 

cost, implementation of the role, and role definition were identified as issues that would need 

to be addressed.  

Conclusions: The residential care pharmacist role was accepted and valued by the other 

members of the care team and residents, indicating that it is desirable and should be feasible to 

integrate pharmacists into established Australian RACH.   

Keywords: aged care, collaboration, integration, medication management, multi-disciplinary 

communication, nursing homes, pharmacist, quality of care 

6.2.2 Introduction 

Older people living in residential aged care homes (RACH) are a frail population with complex 

chronic health needs, including high rates of cognitive impairment and functional dependency, 

and the use of multiple medications (96, 180). In addition, there is often a range of providers 

and health professionals involved in resident care, many of whom do not practise on-site (28). 

These factors, along with age-associated pathophysiological changes affecting drug efficacy 

and safety, place RACH residents at high risk of medication-related adverse events (176, 181, 

182). 

Effective communication is a key factor in providing safe, good quality care and preventing 

medication-related adverse events (36, 39). It has been highlighted that the involvement of 

multiple care providers practising from off-site locations can cause fragmentation of 

communication and transfer of information, leading to systematic inefficiencies and errors in 

medication management (37, 38). The physical separation between members of the care team 

also results in an increased volume of medication-related information exchange activities by 

RACH staff, including sending faxes and making telephone calls (40). 

Current pharmacist roles in the Australian RACH setting are primarily conducted remotely or 

on a visitational basis (68). Medicines are supplied to RACH from an off-site community 

pharmacy and clinical services are provided by a consultant pharmacist on a visitational basis 

through the residential medication management review (RMMR) and quality use of medicines 

services (68). Lack of proximity between care providers increases the risk of inadequate 
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communication systems and practices, which in turn increases the risk of medication-related 

adverse outcomes (35, 40). 

In hospital settings, it is accepted that clinical pharmacists are embedded in multi-disciplinary 

teams, where evidence supports pharmacist involvement in numerous stages of the medication 

management pathway, to improve the quality use of medicines at both the individual patient 

level and more broadly at the hospital or organisation level (183, 184). Currently, there is no 

information available reporting on the feasibility of integrating pharmacists into the Australian 

RACH workforce, or elucidating any potential enablers or barriers to implementing this new 

model of pharmacist practice. This is despite the complexity of health needs and high 

medication usage in the RACH population, and difficulty for nurses to reliably access medicines 

information through informal communication with pharmacists (185). 

6.2.3 Methods 

The primary aim of this study was to explore the feasibility of integrating a residential care 

pharmacist (RCP) into an established RACH care team, using role acceptability as the outcome 

of focus for determining feasibility (186). The secondary aim was to identify any potential 

enablers or barriers to wider implementation of the RCP role, as perceived by stakeholders. 

Design 

The outcomes reported in this study are part of a controlled pilot trial exploring feasibility and 

outcomes associated with the RCP model, with an in-depth study protocol (Australian New 

Zealand Clinical Trials Register ACTRN12617001506381) reported elsewhere (143). A 

naturalistic approach to assessing feasibility of integration was used in recognition that 

implementing interventions in RACH requires flexibility for adaptation to organisational 

context (187). In order to maximise information gathered from this Australian-first research, a 

sequential mixed-methods approach was used with a focus on achieving expansion of the issues 

experienced in the pilot trial. Primary stakeholders were sought as participants (residents, 

family members and staff) and data were collected through interviews, surveys and documented 

communications between stakeholders. This mixed-methods approach enabled the authors to 

interpret both the organisational context in which the RCP worked and the experience of 

residents, and other members of the RACH care team, including nurses, care staff, and allied 

health and general practitioners (GPs). This study was approved by the University of Canberra 

Human Research Ethics Committee (HREC 16-244). 
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Setting and participants 

Data were collected from two purposefully selected RACH located in the Australian Capital 

Territory. The RACH were selected by the funding body, and both included low- and high-level 

care (e.g. advanced dementia) residents. Both sites belonged to the same organisation, operating 

under similar procedural guidelines and organisational culture, with equal access to external 

health professionals including GPs, nurse practitioners and allied health professionals. Nursing 

and care staff ratios were similar, with 70 nursing and care staff at the 104-bed study site and 

80 staff at the 100-bed control site.  

The pharmacist recruited as the RCP was selected as the accredited pharmacist already 

performing RMMRs at both RACH on a visitational basis. The RCP consented to participate 

and was employed part-time (0.4 full-time equivalent, two consecutive days per week) for six 

months.  

RACH staff, including registered nurses (RN), care staff and a GP, were recruited 

opportunistically throughout the entire study period and provided consent to be interviewed, 

complete paper-based surveys and/or have their work observed. Residents and their family 

members who provided written consent to participate in the study were invited to complete 

paper-based surveys. Purposive sampling was designed for survey and interviews, with an 

interest in gaining the perceptions and experiences of multi-disciplinary stakeholders (residents, 

family members, care staff, nurses, the pharmacist and GPs) from both the study and control 

site, pre-pilot implementation and post-pilot implementation. This is consistent with purposive 

sampling in order to capture major variations in experience (188). 

Data collection 

Surveys were distributed to RACH staff immediately prior to and following the study period 

(Appendix 6). Semi-structured interviews (Appendix 7) with RACH staff at the study home 

were conducted following the study period and were transcribed verbatim by the same 

researcher conducting the interviews (NM). Paper-based surveys were distributed to residents 

and/or their family members following the study period (Appendix 6). A communication diary 

was left at the study home for the duration of the study period to capture communication, such 

as service requests, between RACH staff and the RCP. Quantitative and qualitative data from 

survey responses, semi-structured interviews, and the communication diary between the 
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pharmacist and other care and professional staff were used to explore the feasibility of the RCP 

model. 

Data analysis 

Quantitative variables were summarised as response rates and proportions of agreement. 

Qualitative data obtained from open-text response survey questions, communication diary 

entries and interviews underwent inductive thematic analysis. To minimise bias, two 

researchers (NM and KB) independently conducted the thematic categorisation. Data within 

responses was inductively coded. A discussion followed between the two researchers, and 

codes were linked to identify emergent themes that described the content of the data and 

arranged it into key themes. Any disagreements were resolved by in-depth discussion and 

negotiated consensus.  

6.2.4 Results  

A summary of the participants and time period of data collection is presented in Table 6.1. Ten 

of the 74 residents or their family members responded to the surveys, equating to a response 

rate of 13.5%. The RACH staff survey response rates at the study site were 11.4% pre-study 

and 8.6% post-study. Response rates to RACH staff surveys at the control site were the same 

at each time point, at 6.3%. An additional group of stakeholders (n=6 including the RCP) 

provided 113 transcribed minutes of semi-structured interviews. All stakeholders invited to 

participate in an interview accepted (response rate 100%). There were 46 entries in the 

communication diary from RACH staff. All communication diary entries were requests for 

pharmacist advice on medication management. 

All participating RACH care and nursing staff at both sites and at both time points perceived 

that including a pharmacist in the care team would be beneficial for residents. As the responses 

did not differ pre- and post-intervention in the small number of responses collected, compiled 

participant results are presented together in Table 6.2.   
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Table 6.1 Survey and interview participant information 

Participant information  Pre-
intervention 

survey 

Post-
intervention 

survey 

Total 
survey 
sample 

Post-
intervention 
interview * 

 
Totals 

Study Control Study Control Study 
Staff Registered 

nurse 
1 4 2 4 11 2 13 

Care staff 7 1 3 1 12 2 14 
Other 0 0 1# 0 1 2† 3 
Total staff 8 5 6 5 24 6 30 

Residents 
and 
family 

Residents - - 2 - 2 - 2 
Family - - 8 - 8 - 8 
Total 
residents and 
family 

- - 10 - 10 - 10 

*Interview details did not always capture demographic data regarding aged care experience; †General practitioner, 
pharmacist; # allied health professional. 

 

Table 6.2 Participant perceptions on benefit of pharmacists in aged care and suggested 
funding models 

Participant Survey responses Agreed* Sample 
Residents & 
family  

Including a pharmacist in the care team would be beneficial 
for residents 40% 4/10 
RACH should employ a pharmacist 80% 8/10 

Staff Including a pharmacist in the care team would be beneficial 
for residents 100% 24/24 
RACH should employ a pharmacist 90% 23/24 
It would be beneficial for the RCP to prescribe medicines 92% 22/24 
An on-site pharmacist would reduce staff workload 58% 14/24 
Had referred to the on-site pharmacist 58% 14/24 

Residents, 
family & 
staff †  

Who should fund RCP – Medicare 32% 11/34 
Who should fund RCP – shared Medicare and residents 29% 10/34 
Who should fund RCP – the RACH 18% 6/34 
Who should fund RCP – private health insurance 0% 0/34 
Who should fund RCP – unsure 24% 8/34 

*Aggregated ‘agree’ and ‘strongly agree’ responses; † Multiple responses to the same question regarding 
funding for the RCP were received from some participants therefore the total is greater than 100% 
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Seven key themes were identified from the qualitative data obtained from the surveys, 

interviews and communication diary: 1. value of pharmacist expertise; 2. ease of access; 3. 

shared problem solving; 4. cost; 5. implementation; 6. role definition; and, 7. responsiveness to 

resident needs. These themes are examined in further detail under the following subheadings, 

with supporting statements from the communication diary, open-ended survey questions and 

interview responses. The relationships between the different themes were mapped conceptually 

to identify how these themes may serve as barriers or enablers to the feasibility of integrating 

pharmacists into RACH (Figure 6.1). 

Figure 6.1 Conceptual mapping of relationships between key themes 

 
 

1. Value of pharmacist expertise 

Participants reported a range of tasks that the RCP performed that were of value to RACH staff. 

RACH nursing and care staff recognised their own limitations relating to pharmacological 

knowledge and ability to respond to requests for information and advice from residents. 

Participants identified this as a current care gap, as nursing and care staff lacked appropriate 

time, resource and expertise to respond promptly and accurately to requests for information.  
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A lot of people have a lot of different drugs. There are some that, as I said 
before, new things coming on the market, some are crushed, some can't be 

crushed. The list is endless…. for example, we've got Movicol, now that 
goes in water or juice or whatever and I was watching people putting like 

30mls of orange juice and…you've got to have 100-120… I brought 
something up like that with [the pharmacist] and he just said no this is how 

this has to be. So everyone was then uniform. Care staff 1 

This knowledge gap was perceived as appropriately filled by a pharmacist, providing accurate 

and contemporary medicines information and advice on the quality use of medicines.  

We have such a large number of residents here, it’s a busy workload for 
everybody and so having someone focussed on the medications, because 
some residents have a geriatrician and a doctor and sometimes another 
specialist and so sometimes they don’t all work together so having that 

pharmacist oversee all of those medications I think is a fabulous idea. RN1 

Having pharmacist expertise readily available was important for reducing the burden on human 

resourcing to address medicines enquiries, as the time taken for nursing and care staff to respond 

was much longer than the response time from the pharmacist due to pharmacological expertise.  

[The pharmacist] would come on our rounds and if a resident had a 
question [the pharmacist] could answer that, where… I have to run around 
and get a nurse because the nurses are really busy. So I could just quickly 
say do you have two minutes for a resident so I could keep going and [the 

pharmacist] could take over. Care staff 2 

Pharmacist expertise was also considered important for addressing fragmentation of 

communication and information between different members of the health care team, as this role 

was perceived to focus on the overall medication management plan.  

2. Ease of access 

Although pharmacists were acknowledged as medication experts by participants, ease of access 

was a key factor in determining whether this expertise was able to be meaningfully included in 

contributions to resident care. Having the on-site pharmacist in close proximity to the rest of 

the RACH care team enabled improved efficiencies in care delivery compared with access to 

pharmacist expertise that was provided remotely. Efficiency was improved in day-to-day tasks 

such as medication administration due to the ease of access to pharmacist expertise. Care staff 

could easily delegate medicines inquiries to the RCP, which enabled them to focus on their 
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primary task with minimised disruption. Improved efficiencies at the individual level included 

faster timing of responses to clinical enquiries and resolution of medication-related problems 

by the RCP, compared with the supply pharmacist or consultant pharmacist models. For 

example: 

Having [the pharmacist] here meant that medication issues were dealt with 
quickly. And also there was a book so people could write in the book for 

him when he came in to follow things up like that. Otherwise, it was when 
we had time really. We would contact the GP for any concerns which 

sometimes weren't followed up that quickly, but having that pharmacist 
there certainly aided that. RN1 

The RMMR model, as the primary established role for pharmacist participation in Australian 

RACH, was discussed by various participants to highlight the specific differences in the 

timeliness of service delivery between a RCP compared with the visitational RMMR 

pharmacist model. A key limitation of the RMMR system highlighted was timeliness of 

accessing a pharmacist to review and reconcile medication at points-of-care transition, for 

example post-discharge from a hospital admission. Inability to follow up with residents or 

participate in team medication management planning meetings, such as case conferences with 

residents and their family members, were other limitations of the current RMMR model, which 

was more enabled with an on-site model of pharmacist practice. A GP outlined how the RCP 

model was more responsive to resident need compared with other organisational structures: 

So many facilities will have contractual arrangements with pharmacists to 
do the RMMR but it seems to not be determined by when the patient need is 
but when the pharmacist can get there or what the contractual agreement 

is. For example, if someone is discharged from a hospital and needs a 
medicines reconciliation, I have never been able to get one of those done as 

an RMMR in a timely way. GP 

3. Shared problem solving 

The timely access and specialised pharmaceutical expertise also contributed to the third theme, 

where problems were solved amongst the multi-disciplinary team. Participants reported 

occasions where they could identify concern regarding potential health and care issues for 

residents, but not necessarily resolve them on their own. The pharmacist’s expertise in 

reviewing medication risks and side effects was important. For example:  
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I found the pharmacist really useful to help eliminate some of the 
underlying causes of falls, e.g. residents whose meds were making them 

dizzy or extremely fatigued. Survey participant 

Quality and efficiency in care is created when members of the care team can work together and 

problem solve at the individual level and identify system-level opportunities to prevent the same 

problem from happening again. The ease of access to pharmacist expertise provided by the RCP 

model enabled shared problem solving within the care team to support system-level efficiency 

in medication management. Rather than simply answering an enquiry, the RCP was able to 

provide comprehensive and creative responses, including answers, education and practice 

suggestions for RACH staff. This fostered opportunity for discussion, reflection and action for 

individual cases, and broader planning regarding education and practice issues for staff. The 

two quotes below provided by care staff demonstrate these concepts: 

When I've noted that there's issues maybe with the swallowing of a resident 
or something like that, then I would talk to the pharmacist about what we 

can do to change it to something different. RN1  

And especially he would ask us about certain residents and we sort of would 
work together to see like the best solution. Like he changed a few tablet 

forms to liquid to help the residents. Care staff 2 

These changes then led to systematic approaches in terms of policies or routine audits to 

minimise the risks of issue recurrence. This standardisation of expectations and practice was 

reassuring for staff, and improved safety for residents. For example:  

I never left [the pharmacist] alone… Asking questions, asking advice, 
showing him things, bringing something out we need to discuss, we need to 

change things, how can we do this better? It was regular… he would get 
back to me and we would discuss things and we would work out which way 

was going to go best… just making everything more unified and people 
accountable. Care staff 1 

We did a big one on the crush. We did an entire audit… where we went 
around and changed everything and resident details too to say exactly who 

could get [tablets] crushed. RN2 

Participants reported an ability to discuss medication-related problems or concerns with the 

RCP, and the potential solutions that are viable for the resident as well as the RACH and supply 

pharmacy. The RCP in this sense took on an advocacy role for the staff, who felt reassured 
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knowing that there was a member of their team who understood the limitations on both sides 

and was able to mediate and identify collaborative solutions to suit all parties, when needed. 

For example:  

Communication diary entry from care staff: Can the [medication] labels be 
more specific? e.g. the label says to apply to affected area, can it specify 

where the affected area is?  

Response entry from RCP: Yes, this is really important, but the pharmacy 
can only add it if it is specified on the chart, so we need to ensure this 

happens when the GP is here.  

The rapport and relationships built between nurses, care staff and the pharmacist were reported 

by participants as important, because the smaller and non-urgent resident medication problems 

would not have been alerted to any multi-disciplinary members had the pharmacist not been on 

site. This meant that they were less likely to ever be addressed.  

4. Cost 

Cost was largely perceived as the primary barrier to implementation of the RCP role on a larger 

scale or long-term basis. Similar to the mixed quantitative findings relating to how the RCP 

model should be funded, participants reported uncertainty relating to the logistics of funding 

arrangements. Although cost was perceived as a potential barrier, as there was no clear pathway 

for continued funding to occur, the value added to care by the RCP was perceived to outweigh 

the likely monetary cost to the organisation or government.  

I think probably primarily [the barrier to pharmacists in aged care] would 
be cost. That would be the biggest barrier. I think certainly our 

[pharmacist], he was fully embraced by the staff and the residents and their 
families as well, once they had… understood what his role was going to be. 

RN1 

When I do a RMMR visit I'm thinking about the number of reviews that I 
have to get through to make it economic, particularly when you are working 
as a third party. Whereas, when you come to work here you are getting paid 

by the hour and the reward that you are getting at the end is going to be 
more based on quality interventions rather than the quantity of poor 

interventions. Pharmacist 
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Participants recognised the complexity of funding arrangements and highlighted that this should 

be part of the duty of care to residents, and not replace other care components. Finding ways to 

fund multi-disciplinary care that supported verbal communication between members of the care 

team, and that improved access by residents to timely review, was key. For example: 

That would not only include a pharmacist within the team, but it may also 
include a nurse practitioner, a nurse with advanced sort of nursing skills, 
maybe a nurse, maybe an enrolled nurse or medical assistant… a funding 
envelope, that kind of supports the care of a person but doesn't attach the 

funding to any individual discipline just expects a certain outcome from that 
funding, I think would probably be the way to go. And then that allows the 
team to be created that is responsive to the patients’ need rather than what 

we have at the moment. GP 

I think a pharmacist should be just part of the staff as well and factored into 
the financial cost for that. I think you’re still probably going to need 

government backing with that, but if they can see the benefits of having one 
in here, you know, with the medications, sorting with... you know quality of 

life really at the end of the day, the impact’s probably actually going to 
be… cost them less. RN1 

5. Implementation 

It was evident from some participant comments that the RCP implementation process was 

associated with challenges, including supporting the initiation and embedding of the role into 

an existing team, and defining reasonable expectations for the pharmacist role. This was 

supported by having visionary leadership, as this participant highlighted: 

I think having an innovative executive and board helps. I think if you don’t 
have people who are going to try different things and look at that you’re not 

going to get it. RN2 

The naturalistic study design was deemed necessary to provide sufficient flexibility to enable 

the RCP role to develop in accordance with the needs of the organisation, rather than having 

pre-determined expectations of tasks and scope, which may not necessarily align with 

workplace needs and culture. In contrast, this lack of defined expectations and performance 

indicators was expressed as a source of frustration to the pharmacist.  
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I've basically been left as a free-agent... I would have preferred a little bit 
more structure to that and I have made that point at previous meetings. But 

if that's the nature of it then that's fine and I think I have certainly kept 
myself busy through the time that I have been rostered... But I think there 
needs to be a good understanding of what's expected of the pharmacist. 

Pharmacist 

Logistical aspects, such as the part-time nature of the RCP during the study, were also 

highlighted as important, but at times challenging due to the difficulty in aligning work hours 

with key stakeholder meetings and visits from external care providers such as GPs. 

Consideration of pharmacist-resident bed ratios was also highlighted as an important factor to 

enable balancing budgetary restrictions and effective care delivery. 

It would have been good for [the pharmacist] to come to some of our 
clinical committee meetings too but I think he had his set days and our days 

changed. RN2 

I think that it is appropriate to try and manage around 50 beds per day. So 
within this organisation that would equate at the moment to roughly a 4-5 

day job… but if you could work within a single organisation to give yourself 
the flexibility to spend more time at one place if that was the priority and 

less time at another if it was running well that would be better than working 
for five different organisations at 50-bed facilities where you were still only 

having input from one day in five. Pharmacist 

Additionally, the work required a considered approach to be successful in the complex team 

function of residential aged care. The concept of ‘being in an office’ compared to ‘being on the 

floor’ reinforces the second theme regarding accessibility, where the approachability and 

receptiveness of the pharmacist was crucial for care staff to access the service, particularly in 

the early stages of implementation and when coming to understand the role.  

The practitioner [needs to realise] that they are integrated into an 
established team, and that is an evolution… not a revolution… The team 

was established for a long period of time… it would be easy… for [an on-
site pharmacist] to remain external to that team  with the door closed in an 
office and the other team would just carry on as normal… that I would see 
as a bit of danger of having either an over enthusiastic pharmacist or an 

overly timid pharmacist. It is a skill particularly with some individual 
personalities… to integrate yourself into a team without alienating yourself. 

Pharmacist 
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6. Role definition 

Similar to implementation of the role, the development and scope of the role was not always 

clear cut to both the pharmacist and other team members, and this was identified by participants 

as a potential barrier or challenge. Participants highlighted scope uncertainty, ambiguity 

regarding authority and blurred role boundaries, and potential complications with workforce 

issues. For example:  

Another barrier would probably be that there are not enough pharmacists 
to sort of keep up with the workload through all the aged care facilities 
because there seems to be a new one popping up quite regularly all the 

time. RN2 

Maybe the doctors, whether they might feel like they’re…. like the 
pharmacist is trying to replace the doctor or like you know the pharmacist 

is telling the doctor what medication that resident should be on. Care staff 2 

Another workforce consideration raised was that clinicians may not be prepared for the kind of 

multi-disciplinary teamwork established in this model of care.  

What doesn’t happen very well in primary care is how we work as a team 
and, you know, that sort of team building stuff. It doesn’t happen much in 

an educational sense in post-graduate education or under-graduate 
education. There is still lots of silo training, medical students are trained in 

silos to pharmacists to nurses and so on. So, on a whole system, more 
strategic perspective, I think better integration of training right from the 

under-graduate to the post-graduate curriculum. GP 

Of interest is that these examples were ‘predicted’ or ‘perceived potential future’ challenges, 

rather than actual challenges experienced by participants in this study. 

7. Responsiveness to resident needs 

Participants provided numerous comments and examples of the enhanced responsiveness of the 

RCP to resident needs. This was driven by changing care priorities, health conditions and other 

complexities, such as hospital discharges or new RACH admissions. The participants also 

spoke of the satisfaction of being able to provide more person-focussed care with the RCP 

model.  
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These particular interactions were more driven by patient need… there 
were some patients, there is one that I can particularly think of… had more 
than one review so I would say that’s probably the key difference [of this 

model]. GP 

Participants perceived increased quality use of medicines and quality of life for residents, and 

discussed the important role of psychological safety through reassurance and informed decision 

making that occurred with the RCP model. This was for both residents and their relatives. 

Oh the residents have loved it. Because I think with the elderly they were 
quite used to going to their local pharmacy and being able to chat to the 

pharmacist there to discuss medications or side effects or whatever. So it's 
been really good so that if the residents have questions that we really 
couldn't answer that good, we could say “oh you know we’ve got the 

pharmacist here” so he could go along and have a chat to them and spend 
that time with them being able to explain what they’re on and why they’re 

on it and discussing those sorts of things. RN1 

Participants spoke specifically about their perception that deprescribing unnecessary medicines 

occurred more frequently with the on-site pharmacist, and they were clearly aware of the risks 

of polypharmacy without previously having a clear method or plan to simplify the medication 

regimen of long-term residents. At times, deprescribing, psychological safety and reassurance 

were part of the same discussion, with a basis in trust and rapport, that made the monitoring of 

medication changes feasible and attractive for residents and their family.  

For the residents I think it helps combat polypharmacy and side effects. I 
think it can get people off tablets and look at alternative means with patches 
and things like that. I think it provides education to residents. Um because I 

think quite a number of the residents here still have an interest in what 
they’re taking and side effects and interactions so we have a pharmacist 

who can talk to them about that. RN2 

Having a pharmacist’s ability to talk in layman's terms to [enduring power 
of attorneys] and the residents without having a hierarchical feel to the way 

that you're talking… I think is a massive benefit. Pharmacist 

This participatory approach to decision making was valued as inclusive and promoting equality 

for older people and their relatives, and necessary to make shared decision making feasible. 

Participants highlighted that the current model of GPs and pharmacists visiting is logistically 

very challenging to create an environment that enables human rights of autonomy and self-
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determination. Participants identified that the RCP model supported family and power of 

attorney involvement in medication decision making, as an equal part of the health care team, 

and was potentially a ‘game changer’ for aged care. Having a staff member with up-to-date 

information regarding complex medication regimens, who can liaise effectively with internal 

and external care providers, was particularly important with end-of-life care.  

6.2.5 Discussion 

In summary, participants reported positive experiences associated with including an on-site 

pharmacist in aged care. All RACH staff and most residents/family members agreed or strongly 

agreed to the question that pharmacists should be included on-site as part of RACH care teams. 

Key benefits were the valued expertise of pharmacists, facilitating shared problem solving, and 

responsiveness to resident needs. The key enabler to the RCP model was the ease of access 

through the on-site role, which enhanced the development of professional relationships and 

rapport between members of the care team. Cost was perceived as a potential barrier to 

facilitating the integration of pharmacists into RACH, and a range of funding models were 

suggested by participants to support the role. Other potential barriers identified were defining 

the RCP scope of practice and the logistics of implementing the role.  

These results complement other findings where a pharmacist outreach service improved 

prescribing appropriateness at the individual-level for residents receiving the service (189). The 

findings from the present study also provide additional evidence that the on-site role provided 

system-level improvements across the organisation to improve medication management for all 

residents, not just the residents reviewed individually.  

Integrating pharmacists into other primary care settings adds value to the care of patients at risk 

of medication-related problems (73). In Australian RACH the majority of care is provided to 

residents by unregistered care staff under the direction of registered nurses, who are ultimately 

responsible for care quality (190). Inadequate skill-mix in RACH is associated with lower 

quality care (178), and ease of access to information to support clinical decision making has 

been identified as key to supporting nurses in RACH (185). This is consistent with the addition 

of a clinician with expertise in medication management to RACH teams to support nursing staff 

and the quality use of medicines.   
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The on-site pharmacist trialled in this research may fill this large gap of resident needs in 

managing complex chronic conditions and in making decisions about goals of care. This paper 

offers key evidence supporting it as a feasible model of care accepted by residents, families and 

staff in this RACH organisation. Additionally, these findings provide unique insight into the 

potential barriers, such as cost and workforce considerations, which will be important for policy 

makers and researchers to consider in future exploration or establishment of residential care 

pharmacists in Australia. The inclusion of the perspectives of various stakeholders, including 

residents and family members, was important to ensure that a comprehensive reflection on 

experiences with the role was captured. Due to the success of this pilot study in establishing the 

RCP model as attractive to RACH, future studies would benefit from implementation 

frameworks, such as dynamic sustainability framework, to strengthen research rigour (191, 

192).   

This study was limited by the small number of participants, and most study participants were 

staff employed by the same RACH organisation, who also funded the study and nominated the 

intervention site. This may have introduced funding and social desirability bias, although due 

care was taken to mitigate this through an independent researcher conducting the interviews 

and surveys. There was potential for leading questions during interviews to bias responses, and 

some of the survey and interview questions relied on participant recall, which may have been 

inaccurate. The purposive sampling method used may have limited variation in survey 

participants. The low rate of residents and family members agreeing that pharmacists in the care 

team would be beneficial for residents (40%), compared to 80% agreeing that RACH should 

employ a pharmacist, may indicate some confusion as to what a pharmacist’s role actually is 

(193). This suggests a potential project implementation flaw, where more concerted efforts may 

have been required to advertise and build awareness of the pharmacist role to family members.  

6.2.6 Conclusion 

RACH staff, residents and their families view the concept of a pharmacist embedded into 

RACH care teams as a positive initiative and were accepting of the role. Improving the ease of 

access to pharmacist expertise in medication management contributes to shared problem 

solving, which enables provision of care “driven by resident need”. Further research is needed 

to explore how potential barriers to the role, including cost, implementation and role definition, 

can be addressed.  
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7.1 Introduction to the manuscript 

This chapter is the first of two chapters reporting findings associated with the effect of the RCP 

on the operational outcomes described under Table 4.2 in Chapter 4. The focus of this chapter 

is the pharmacists’ impact on medication administration practices and documentation 

processes, which contribute to medication safety within the RACH setting. These findings link 

to the findings reported in Chapters 9 and 10, which report findings related to the clinical 

outcomes associated with these improvements. The importance of safe medication 

administration practices and documentation processes to prevent errors and medication-

related harm in RACH have been identified, yet there are numerous barriers hindering safe 

medication management practices in this setting, including insufficient interdisciplinary 

collaboration (28, 194). In addition, the act of administering medications to residents is a time-

consuming task for nursing and care staff (195). However, there is currently no data available 

on how including an on-site pharmacist’s expertise in the Australian RACH setting can support 

quality improvement in medication administration practices to improve safety and reduce the 

time burden to nursing and care staff. Publishing these findings was important to address this 

knowledge gap.  

7.2 Publication 

7.2.1 Abstract 

What is known and objective: With the ageing of the population also comes increasing co-

morbidities and the use of multiple medications and administration methods, along with greater 

susceptibility to adverse drug reactions. Dosage form modification to facilitate drug 

administration in older adults can be potentially problematic, as altering the original licensed 

formulation can affect medication safety and efficacy. The reporting of adverse drug reactions 

and medication incidents is a key strategy in avoiding preventable adverse drug events for aged 

care residents. This study evaluated the effect of an on-site clinical pharmacist on reducing 

inappropriate dosage form modification and staff time spent on medication administration, and 

optimising the documentation of drug allergies, adverse drug reactions, and medication 

incidents. 

Methods: A pilot-controlled trial was performed in a purposive sample of two residential aged 

care homes. Both homes belonged to the same organisation; the study site had 104 beds and the 
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control site had 100 beds. All permanent residents were eligible for inclusion in the study if 

written consent was provided. A residential care pharmacist position was implemented at the 

study site for six months, with a focus on performing medication reviews and quality 

improvement activities. Observational audits of medication rounds were performed and 

documentation relating to allergies, adverse drug reactions, and medication incidents were 

obtained from both sites before and after the pharmacist trial period.  

Results: At the study site, there was a significant reduction over the trial in the proportion of 

inappropriate dosage form modification (from 24% to 0% of all dosage form modifications; 

p<0.01). Mean time spent on medication rounds per resident reduced from 4.8 minutes per 

resident (SD 1.1) to 3.2 minutes per resident (SD 1.7) per round (p<0.05). The incidence of 

previous allergy and adverse drug reaction documentation significantly improved from 77% of 

residents pre-study to 100% of residents post-study (p<0.01). Mean monthly medication 

incident reports significantly improved from 13.3 (SD 7.4) pre-study to 25.7 (SD 10.8) post-

study (p<0.05). There was no change in these outcomes at the control site.  

What is new and conclusion: Including a pharmacist in a residential aged care home can 

improve medication administration practices by reducing inappropriate dosage form 

modification and staff time spent on medication administration rounds, and increasing the 

documentation of resident allergies, adverse drug reactions and medication incidents. These 

findings warrant further exploration in a large randomised controlled trial. 

Keywords: adverse drug reaction; documentation; dosage forms; drug allergy; incident 

reporting; oral drug administration; nursing homes; pharmacists 

7.2.2 What is known and objective 

The population is ageing, with a corresponding increased demand for residential aged care 

home (RACH) placement (81). Rates of chronic diseases are also rising, as is the intensification 

of pharmacological disease management and multiple medicines usage (65, 77, 196). RACH 

residents are higher users of medications compared to older people residing in family homes, 

using an average of almost 10 medications per resident (81, 197).  

Medication administration is a fundamental and important nursing and carer task in resident 

care and safety (195, 198). Ensuring safe medication administration in RACH is complicated 
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by high rates of polypharmacy, cognitive and behavioural issues, and age and/or disease-related 

physiological decline (29, 55). These factors contribute to substantial time requirements for the 

medication administration process, accounting for approximately one-third of nursing time 

(195).  

Oral medications are the preferred formulation type as they are convenient and non-invasive, 

and generally manageable for most residents with minimal assistance from staff (196). 

However, physiological decline or the presence of conditions such as dementia, Parkinson’s 

disease or previous stroke can contribute to a high prevalence of dysphagia in the RACH 

population (199, 200). Dysphagia has been reported in 40-60% of RACH residents, which could 

present difficulties with the oral administration of drugs (196, 201-203). Consideration from 

prescribers of practical issues such as oral drug administration in the RACH setting is often 

overlooked (185, 196). 

Dosage form modification (DFM) describes the act of crushing a tablet or opening a capsule, 

thereby altering the formulation from its original licensed state (196, 200). DFM is a method 

commonly implemented to facilitate medication administration to residents with swallowing 

difficulties (185, 200, 204). However, DFM can affect drug safety, efficacy and stability (196, 

200). This may lead to unintended harm due to either reduced or enhanced therapeutic effects, 

or direct chemical irritation to the oroesophageal mucosa (196, 200). DFM may also pose an 

occupational safety risk to staff administering the medication due to the potential cytotoxic, 

teratogenic, or irritant drug nature (200). Mixing capsule contents and crushed tablets into food 

vehicles creates the potential for drug-food interactions, which can affect drug absorption and 

stability (196).  

An adverse drug reaction (ADR) is defined as any noxious or unintended response to a 

medication that occurs at usual therapeutic doses (22, 205). Allergies and ADRs have the 

potential to cause significant harm, with ADRs responsible for approximately 12% of hospital 

admissions for older people (205). Insufficient awareness of a resident’s previous allergy and 

ADR status due to inadequate documentation can lead to unnecessary reactions (206). While 

there is limited research on the rates of resident allergy and ADR status documentation, it is 

recommended that accurate documentation of allergies and ADRs in older people supports safe 

prescribing to prevent adverse outcomes (206).  
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A medication error is defined as any preventable irregularity in the process of medication 

administration (32, 207). Medication errors are prevalent in RACH, and residents are 

particularly at risk of preventable harm due to these errors through multiple organisational and 

individual factors (28). Repeated medication errors, involving identical types of incidents, 

residents and medications are also prevalent, and more likely to result in resident harm than 

non-repeat errors (208). Therefore, documentation of medication errors, including the 

circumstances and system failures that resulted in the errors, is a primary aspect of resident 

safety (198). Learning from incidents described in error reporting is important for RACH 

quality improvement to prevent further errors (198).  

Lack of on-site pharmacy services has been cited as a risk factor for medication errors in RACH 

(28). There is evidence suggesting pharmacist involvement in resident care may improve 

aspects of quality use of medicines, including identification and resolution of drug‐related 

problems (77, 81, 134, 139, 150-154, 209). Pharmacists may also optimise safe medication 

administration in residents with dysphagia (204, 210). Current pharmacy services in Australian 

RACH are predominantly visitational, short-term consultancy roles. Integrating pharmacists 

into Australian RACH may enhance the trust and communication necessary for carers and 

nurses to share medication-related issues as they are identified, and collaborate in developing 

safe management plans and system changes to avoid environments conducive to errors.  

The objective of this study was to investigate the effect of a residential care pharmacist (RCP) 

on RACH medication administration practices as a strategy for improving quality use of 

medicines. The primary outcome was rates of inappropriate DFM. The secondary outcomes 

were medication round times, and documentation rates of medication-related incidents, 

allergies and ADRs.  

7.2.3 Methods 

Setting 

This non-randomised controlled trial was conducted in two RACH located within the Australian 

Capital Territory (ACT). The RACH were purposefully selected by the funding body, and both 

included high-level care (e.g. advanced dementia) residents. Both sites belonged to the same 

organisation, operating under similar procedural guidelines and organisational culture, with 

equal access to external health professionals including general practitioners (GPs), nurse 
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practitioners and allied health. Nursing and care staff ratios were similar, with 70 nursing and 

care staff at the 104-bed study site and 80 staff at the 100-bed control site. Nursing and care 

staff were site-specific and not shared between RACH.  

Participants 

The director of nursing for these RACH provided written consent for operational activities 

(medication administration rounds and incident reporting) prior to the study. Individual nursing 

and care staff also consented prior to observation of medication rounds. Data related to DFM 

and medication-related incidents were reported based on the entire RACH resident population. 

Individual residents were required to provide written consent prior to accessing electronic 

medical records to extract documentation rates of previous drug allergies and ADRs. Data 

relating to this outcome were reported for consenting residents only. 

The six month pilot study was embedded within a broader trial exploring the feasibility of 

integrating a RCP into an established team within a RACH (143). The RCP was purposefully 

selected as the accredited pharmacist already performing medication management reviews at 

both RACH on a visitational basis and consented to participate. The RCP was employed part-

time (0.4 full-time equivalent, two consecutive days per week) for the duration of this period. 

The RCP collaborated with the nursing and management teams and documented their activities 

performed as ‘activity data’ for the study. These included medication reviews and quality 

improvement activities to optimise quality use of medicines for residents and medication 

administration practices for staff. 

Data collection 

A sample of 23 medication rounds (breakfast, lunch and dinner) was observed at both RACH 

before and after the study period. The rationale for the number of medication rounds observed 

in this study was derived from a previously published pilot study (200), where three rounds at 

each site were observed. Three rounds at each site for both time points was the minimum target; 

however, more rounds were opportunistically observed. The observations were conducted at 

irregular intervals to prevent RACH staff from anticipating the presence of the researcher, to 

minimise disruption of normal practice. Using an established method of data collection (200), 

a single observer (NM) accompanied RACH staff on medication rounds and recorded: the 

number of residents who were administered medications; the type of formulation(s) 

administered; the number of residents who had medications modified prior to administration; 
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and the time taken to complete the round. If a DFM occurred the observer recorded the 

medication name as it appeared on the resident’s medication chart, the equipment used and the 

administration vehicle. DFM appropriateness was evaluated using recommendations from the 

Australian Don’t Rush to Crush Handbook (211). Medications that had a 'do not crush' 

recommendation or required personal protective equipment prior to crushing were considered 

inappropriate.  

Medication profiles for participating residents were audited immediately before and after the 

study period at both sites. The number of residents who had their allergy and ADR status 

documented, and the number of residents where this field was not completed in the medication 

profiles, were recorded.  

Medication incident reports describing the type and frequency of medication incidents were 

extracted from the electronic recording software at both sites. Medication incident data for the  

six month period that the RCP was present at the study RACH, and for the same period in the 

previous year (May to October in 2016 and 2017), were included.  

Data analysis 

Descriptive statistics were used to summarise variables. Fisher’s exact test was used to assess 

the significance of all categorical data collected, paired and independent t-tests were used to 

investigate differences within sites over time and to evaluate numerical baseline resident 

demographic data, and p-values of <0.05 were considered statistically significant. All analyses 

were conducted using SPSS Statistics version 22.0 (IBM, Armonk, NY, USA).  

Ethics 

This study was approved by the University of Canberra Human Research Ethics Committee 

(HREC 16-244). This paper reports findings associated with the secondary outcomes listed 

under a broader trial registered with the Australian New Zealand Clinical Trials Register 

(ACTRN12617001506381). 

7.2.4 Results 

Resident demographics 

Seventy-four (71.2%) residents at the study site and 43 (43%) residents at the control site 

provided consent to participate in the study. At follow up, 14 (19%) residents were deceased at 
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the study site and four (9%) residents were deceased at the control site. Resident demographics 

in both groups were similar at baseline (Table 7.1), except for residency time; participating 

residents at the study site had resided longer than participating residents at the control site 

(p<0.02). 

Table 7.1 Participating resident baseline demographics 

Demographic Study site 

N=74  

Control site 

N=43  

p-value

Median age, years (IQR) 87.5 (82-91) 87 (82-91) 0.81 

Female (%) 52.0 (70.3) 25 (58.1) 0.23 

Median residency time, months (IQR) 16.5 (6-37) 9 (2.5-18) 0.02 

Dementia diagnosis (%) 33.0 (44.6) 24 (55.8) 0.26 

Median number of co-morbidities (range) 7.5 (3-15) 7 (4-12) 0.93 

IQR, Interquartile range 

Dosage form modification 

A total of 23 medication rounds were observed at the two RACH (study =14; control = 9). Most 

medications administered during these rounds were tablets or capsules (72.6%, n=2196) with 

other formulations such as liquids, inhalers and eye drops administered less frequently (27.4%, 

n=601). Table 7.2 summarises the findings obtained from medication round observations at 

each RACH before and after the RCP trial. Activity records documented by the RCP identified 

that the RCP performed medication reviews for all residents having their medications modified 

prior to administration and provided recommendations to the relevant prescriber to optimise 

formulations or deprescribe unnecessary medications. The RCP also documented consultations 

with nursing and care staff where advice was provided on suitability of medication crushing.  
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Table 7.2 Summary of medication round observations 

Observation Study site n (%) Control site n (%) 
Pre-RCP Post-

RCP 
Pre-RCP Post-

RCP 
Number of rounds observed 7 7 4 5 
Number of residents administered medication 228 198 100 102 
Number of residents administered medication 
with at least one DFM 

24 (10.5) 11 (5.6) 12 (12.0) 19 (18.6) 

Mean number of residents per round 
administered medication with at least one DFM 

3.4 1.6 3.0 3.8 

Number of modified dosage forms 100 27  46  48  
Number of inappropriately modified dosage 
forms 

24 (24.0) 0 (0.0) 4 (8.7) 5 (10.4) 

DFM, Dosage form modification. Pre-RCP, Prior to residential care pharmacist trial. Post-RCP, after the 
residential care pharmacist trial concluded.  

A total of 66 residents (10.5%) had their medicines modified prior to administration across both 

sites before and after the RCP trial, involving 51 different medications. A single dosage form 

was modified for 35 (53%) residents, and the remaining 31 (47%) residents were administered 

a combination of two or more different modified dosage forms over the course of the study. 

The highest number of DFMs for a single resident was 11. In all instances where multiple 

medications were modified, they were crushed together in the same vessel and mixed into the 

same vehicle. Table 7.3 summarises the most frequently modified dosage forms by drug name. 

Table 7.3 Most frequently modified medicines 

Drug name and formulation 
Frequency 

N= 221 % 
Paracetamol immediate-release tablets 93 42.1 
Docusate + senna tablets 10 4.5 
Furosemide tablet 7 3.2 
Levodopa + carbidopa immediate-release tablets 7 3.2 
Magnesium aspartate tablet 7 3.2 
Aspirin uncoated tablet 5 2.3 
Calcium carbonate tablet 5 2.3 
Cefalexin capsule 5 2.3 
Colecalciferol tablet 5 2.3 
Other# 77 34.8 

# medications modified with a frequency <5 
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Of the 221 individual solid dosage forms modified over the course of the study, 33 (14.9%) 

were identified as inappropriate (211). Table 7.4 summarises the observed incidence of 

inappropriately modified dosage forms by drug name. Modified medications were mixed into a 

vehicle and administered orally in 92.4% (n=61) of instances or administered with a sip of water 

only in the remaining 7.6% of instances. Pre-intervention, the most commonly used vehicles to 

administer modified solid dosage forms at the study site were thickened milkshakes (n=77) and 

jam (n=27), and yoghurt at the control site (n=46). Post-intervention the vehicles observed at 

the study site were a commercial medication lubricant (n=9), a sip of water (n=14), or thickened 

milkshake (n=4). The vehicles observed at the control site post-intervention were yoghurt 

(n=41) and commercial medication lubricant (n=7).   

Table 7.4 Incidence of inappropriately modified medicines 

Medication Inappropriately 
modified n=33 (%) 

Reason DRTC recommendation 

Dabigatran capsule 4 (12.1) 1 Use alternative 
Paracetamol SR tablet 4 (12.1) 2 Use alternative 
Rabeprazole tablet 4 (12.1) 4 Use alternative 
Risperidone tablet 4 (12.1) 5 Gloves required 
Colecalciferol capsule 2 (6.1) 5 Use alternative 
Pantoprazole tablet 2 (6.1) 4 Use alternative 
Sodium valproate EC tablet 2 (6.1) 3 Use alternative 
Cranberry tablet 1 (3.0) 6 Not available 
Esomeprazole tablet 1 (3.0) 4 Use alternative 
Fish oil capsule 1 (3.0) 6 Not available 
Multivitamin tablet 1 (3.0) 6 Not available 
Olanzapine tablet 1 (3.0) 5 Gloves & mask required 
Omeprazole tablet 1 (3.0) 4 Use alternative 
Ondansetron tablet 1 (3.0) 6 Not available 
Oxycodone + naloxone SR tablet 1 (3.0) 2 Use alternative 
Potassium chloride SR tablet 1 (3.0) 3 Use alternative 
Quinapril + hydrochlorothiazide tablet 1 (3.0) 4 Use alternative 
Vitamin A capsule 1 (3.0) 5 Use alternative 

1 altered bioavailability profile; 2 altered release characteristics; 3 local irritant effect; 4 reduced drug stability; 5 
occupational health and safety risk; 6 no information. 
DRTC, Don’t Rush to Crush Handbook; EC, Enteric-Coated; SR, Slow-Release 
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The rate of inappropriate DFM was significantly reduced at the study RACH in the post-

intervention audit, with a reduction of observed inappropriate DFM from 24.0% to 0.0% 

(p<0.01) (Table 7.2). There was no significant difference in rates of inappropriately modified 

dosage forms observed at the control RACH between the two audit periods (8.7% vs 10.4%, 

p=1.0).   

Staff time spent on medication administration 

A major quality improvement activity undertaken by the RCP was to implement operational 

changes to improve efficiencies and reduce care staff time spent on medication administration. 

The interventions performed were optimising medication storage on the trolley, clearer 

labelling on resident medications and frequent auditing to remove unused or outdated stock. 

The mean time spent per resident on medication rounds was reduced at follow up at the study 

site, from 4.8 minutes per resident (SD 1.1) to 3.2 minutes per resident (SD 1.7) per round 

(p<0.05). The average potential time saving was 61 minutes per round, equating to 21.4 hours 

per week reduction in staff time spent on medication administration. The mean medication 

round time at the control site increased by 1.8 minutes per resident although this was not 

statistically significant (3.5 minutes per resident [SD 0.6] vs 5.3 minutes [SD 1.9] p=0.11).  

Medication incident documentation  

The most frequently documented types of medication incidents reported collectively by the two 

sites were missed medication (n=115), patch error (n=66), pharmacy error (n=35) and 

documentation error (n=22). Other less frequent incidents reported (n=69) included incorrect 

medication administered, incorrect dose, incorrect time, storage error, and system error (such 

as an erroneous duplication of an electronic order). A total of 80 medication incidents (0.77 

incidents per resident) were recorded at the study site over six months in 2016 and 154 incidents 

(1.48 incidents per resident) in 2017. At the control site 31 medication incidents (0.31 incidents 

per resident) were recorded in 2016 and 42 incidents (0.42 incidents per resident) in 2017. The 

mean monthly medication incident reporting rate increased significantly at the study site from 

13.3 (SD 7.4) in 2016 to 25.7 (SD 10.8) in 2017 (p<0.05), while there was no change to mean 

monthly medication incidents reported at the control site between 2016 and 2017 (5.2 [SD 3.1] 

vs 6.0 [SD 3.5] p=0.7).  
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Allergy and adverse drug reaction documentation 

Prior to the RCP trial, 77% of participating residents (n=57) at the study site had their previous 

allergy and ADR history recorded. Following the RCP trial, this increased to 100% of 

participating residents at the study site (n=60, p<0.01). There was no difference in allergy and 

ADR documentation rates at the control RACH, with documented rates observed in 64.1% 

(n=25) of residents prior to the trial and 60.5% (n=26) of residents post-study (p<0.8).  

7.2.5 Discussion 

The prevalence of DFM observed at baseline at the two sites was similar; 10.5% of residents at 

the study site and 12% of residents at the control site; this is lower than prevalence rates of 18-

34% previously reported in the literature (200, 212). Reducing DFM, regardless of concordance 

with safety recommendations, is important for ensuring full dose delivery, as drug loss during 

modification processes is common (213). The proportion of inappropriate DFM observed at 

baseline was higher at the study site compared with the control site (24% vs 8.7%); however, 

the 24% baseline incidence of inappropriate DFM observed at the study site aligns with 

previous studies reporting incidences of 17% and 32% (200, 212).   

Actual clinical outcomes as a result of inappropriate DFM were beyond the scope of this study. 

However, the potential clinical outcomes from the inappropriately modified medicines 

observed include increased anticoagulant efficacy from opening dabigatran capsules, under-

treatment of reflux from crushing proton-pump inhibitor preparations, and oroesophageal 

mucosa irritation due to crushed potassium chloride and sodium valproate tablets (200, 211). 

Fruit and dairy based food vehicles (jam, yoghurt and milkshakes) were used to facilitate the 

administration of most (66%) DFMs at both RACH prior to the study period. These food 

vehicles have the potential for drug-food interactions that can affect the absorption of some 

medications (199, 214). The use of a specifically formulated commercial vehicle (Gloup®) 

negates potential drug-food interactions (214). An organisational policy to change from food 

vehicles to a commercial vehicle during the study period likely contributed to the reduced 

medication round times observed, as there was no vehicle preparation required. The uptake of 

the commercial vehicle was greater at the study site; however, it is not known whether this was 

solely due to the presence of the RCP. 
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A reduction in the overall frequency of DFM likely contributed to the reduction in staff time 

spent on medication rounds. A large proportion of medication round time is spent on preparing 

medications for administration (195). The RCP contributed to a reduction in DFM through 

medication reviews. The RCP also optimised the storage and labelling of medications and 

removed unnecessary items from the trolley to speed up the process of locating medications; 

which likely also contributed to the medication round time reduction. Improving medication 

round efficiencies is an important intervention to free up nursing and care staff time to provide 

other resident care activities (195).  

Medication incident reporting rates were used in this study as a measure of workplace culture 

rather than a representation of actual error frequency. Incident reporting is a key strategy for 

preventing repeat incidents by identifying system and environment factors that are conducive 

to errors occurring (198). The findings in this study do not likely represent an increase in the 

frequency of actual incidents occurring, rather that staff felt more supported and encouraged to 

document incidents that occurred. This is arguably due to the quality and safety focus of the 

RCP role contributing to staff education, open discussion and feedback on error reporting, 

improving safety culture within the RACH. Enhancing safety culture within care institutions 

by encouraging open discussion, and removing fear of disciplinary action because of reporting, 

increases incident reporting rates (215, 216).  

This is the first Australian study to investigate the effect of an in-house clinical pharmacist on 

medication administration practices in RACH. The positive impacts identified in this study are 

key strategies for enhancing the culture of medication safety in aged care to prevent medication-

related adverse events and associated outcomes for residents (32, 206, 216).  

This study was limited by the presence of the researcher observing the medication rounds. 

RACH employees were aware that they were being observed and which practices were of 

interest, and thus may have deviated from normal practice. This study was also limited by the 

part-time nature of the RCP role, who was only on-site at the RACH two consecutive days per 

week. This limited the accessibility of RCP advice and consultation on medication-related 

issues by nursing staff, who would wait until the RCP was on-site to address non-urgent issues. 

Another limitation was the cross-over of visiting GPs caring for residents at both sites. Nursing 

staff at both sites also attended joint organisational meetings. Therefore, the risk of practice 

changes transferring from the study site to the control site cannot be excluded. Future study 
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designs could consider using sites from different organisations to reduce this effect. The 

allocation of sites was non-randomised; therefore, this study is limited by potential allocation 

bias and the researcher was unblinded to site allocation. There was also a large difference in 

resident consent rates between the two sites despite equivalent project promotion. This was due 

to a lack of perceived benefit of consenting to the study by residents (or family members) at the 

control site. The results observed in this pilot study are most useful for directing future larger 

scale investigations to determine the effect of RCPs on improving quality use of medicines in 

RACH.  

7..2.6 What is new and conclusion 

This pilot study has demonstrated the inclusion of a pharmacist in RACH can reduce rates of 

inappropriate DFM and staff time spent on medication rounds, and improve documentation 

rates of allergies, ADRs, and medication-related incidents. Larger studies, incorporating 

comprehensive assessment of clinical outcomes and cost-effectiveness, are warranted. 
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8.1 Introduction to the manuscript 

This chapter is the second of two chapters that report the findings related to operational 

outcomes associated with the activities undertaken by the RCP. This chapter reports the effect 

of the RCP on employee vaccination rates, which did not succinctly fit with the other 

operational outcomes relating to medication administration practices reported in the previous 

chapter (Chapter 7). As discussed in Chapter 4, section 4.3, the employee vaccination rates at 

the control site were excluded from analysis due to the implementation of an additional in-

house vaccination service by the funding body at the control site, contaminating the results and 

limiting useability as a comparator. Preventing outbreaks of influenza in RACH remains an 

ongoing challenge, and the feasibility of pharmacists providing influenza vaccines to RACH 

employees was previously unexplored. Therefore, reporting these findings through publication 

was important to expand the scope of potential strategies that can be used to try and improve 

herd immunity against influenza in Australian RACH.  

8.2 Publication 

8.2.1 Abstract  

Objectives: The feasibility of pharmacist-led influenza vaccination services in residential aged 

care homes has not previously been studied. The primary objective of this pilot study was to 

evaluate this feasibility. The secondary objective was to assess the effect on employee 

vaccination rates.  

Methods: An in-house pharmacist-led vaccination service was implemented at a single site in 

2017. De-identified employee influenza vaccination records at this site for 2016 and 2017 were 

compared to assess the change in vaccination rate.  

Results: The residential care pharmacist administered 37% of all influenza vaccinations to 

employees (n=78) in 2017. Between 2016 and 2017 there was a significant improvement in the 

employee vaccination rate at the site (46.5% vs. 69.2%, p<0.01). 

Conclusion: It is feasible for pharmacists to administer influenza vaccinations to employees in 

residential aged care. The flexibility of an in-house pharmacist improves accessibility and can 

therefore promote uptake of influenza vaccination by employees.  
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Impact statement 

The feasibility of pharmacist-led influenza vaccination services in residential aged care homes 

has not previously been reported. Findings of this pilot study indicate that these services are 

feasible and can significantly improve the uptake of influenza vaccination by employees, 

warranting further investigation as a potential national strategy to address influenza-related 

morbidity and mortality in residential aged care homes.  

8.2.2 Introduction 

Influenza is the leading cause of vaccine-preventable death and hospitalisations due to 

notifiable communicable disease in Australia (217). Older adults living in residential aged care 

homes (RACH) are particularly susceptible to influenza-associated morbidity and mortality due 

to increased frailty, the presence of multiple chronic medical conditions, and impaired response 

to anti-viral drug therapy (218). The annual number of influenza-related deaths in Australia was 

the highest recorded in 2017, with 91% of influenza-related deaths recorded in people aged 

over 65 years (219). RACH are closed communities, which promote rapid transmission of the 

influenza virus, increasing the risk of clinical infection (163). Furthermore, RACH residents 

are more likely to require hospitalisation due to influenza than individuals residing in the 

community (220). 

The Australian National Health and Medical Research Council recommends annual influenza 

vaccination as the most important intervention for preventing influenza (221). RACH 

employees work in close contact with multiple residents daily and are an important source of 

transmission if not vaccinated (160, 162, 163). Annual influenza vaccination is recommended 

for all RACH employees, due to their close interaction with older, frail residents (162). RACH 

with an employee vaccination rate above 75% report lower frequencies of influenza outbreak 

compared with homes with lower rates of vaccine uptake amongst employees (222). A 

vaccination rate of 95% of all residents and employees prior to the influenza season is 

recommended to induce herd immunity and protect residents (222).   
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Annual influenza vaccination is not currently mandatory for Australian RACH employees and 

uptake is at the discretion of the individual (222). Consequently, the RACH employee influenza 

vaccination rates are suboptimal, with less than 4% of RACH reporting that they have achieved 

the recommended vaccination rate of 95% (222). Approximately 43% of RACH have influenza 

vaccination rates at less than 50% (222). Employee vaccination rates within RACH in the 

Australian Capital Territory (ACT) are particularly low, with reported vaccination rates of 28% 

(163). Reasons cited by RACH employees for not receiving annual influenza vaccination 

include: concerns about vaccine side effects; perceived lack of vaccine efficacy or necessity; 

vaccination not recommended by the employer/organisation, affordability; inconvenience; and 

accessibility (162, 163, 223). 

Some of these barriers may be circumvented through flexible on-site employee vaccination 

programs offered at no cost. Approximately 86% of Australian RACH report having an 

established program that provides vaccines to employees (222). However, many on-site 

programs are outsourced to external providers who offer a limited number of fixed-duration 

vaccination clinics for employees, restricting opportunities for shift workers. Given the largely 

casualised and part-time nature of the RACH workforce in Australia (224), offering a 

vaccination program with fixed availability for a limited duration may be unsatisfactory for 

employees working outside of usual business hours, who might also find it difficult to visit their 

general practitioner (GP).  

The Australian population is ageing and demand for RACH placements is increasing (225). 

Therefore, identifying strategies for optimising vaccination rates for RACH employees to 

protect residents from influenza is increasingly important. Pharmacists have been permitted to 

vaccinate people against influenza in the Australian community since 2015 (164). The rationale 

for this initiative was to improve accessibility for members of the community who have 

difficulty accessing vaccination through their GP or employer, as pharmacies tend to have 

extended business hours (164). Similarly, having an on-site pharmacist within RACH, available 

to administer influenza vaccinations to employees as a component of their role, may increase 

flexibility and convenience for the provision of vaccination. Further, pharmacists are 

appropriately qualified to educate employees on the risks and benefits of vaccination, including 

potential side effects, and the importance of receiving vaccination to protect residents and 

themselves.  
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To date, the effect of pharmacist-led vaccination services on RACH employee vaccination rates 

has not been explored. The primary objective of this pilot study was to evaluate the feasibility 

of an in-house influenza vaccination service provided by a pharmacist. The secondary objective 

was to evaluate the effect of the service on RACH employee influenza vaccination rates.  

8.2.3 Methods 

The pilot study was part of a broader trial exploring the feasibility of integrating a residential 

care pharmacist (RCP) into an established team within a RACH located in the ACT (143). The 

RCP provided influenza vaccinations to both employees and residents as part of the broader 

trial addressing multiple quality use of medicines components.  

A vaccination-accredited RCP was piloted for six months from April 20th, 2017 to October 

13th, 2017. The RCP was employed part-time, two consecutive days per week (0.4 full time 

equivalent) for the duration of this period. Employee influenza vaccination registers for 2016 

and 2017 were maintained by the clinical care manager, documenting employees who had 

received a vaccine on-site or provided evidence from their external provider (e.g. GP). The 

registers included all full-time, part-time and casual nursing, care and administration employees 

at the RACH. De-identified data were provided to the principal investigator for analysis at the 

end of the trial period. The RCP had documented the number of vaccinations provided to 

employees and the time spent performing this activity on each occasion. The study site had a 

total of 71 employees in 2016 and 78 employees in 2017.  Self-reported data from 21 RACH 

with known vaccination rates in the ACT was provided by the Australian Aged Care Quality 

Agency (226). 

Fisher’s exact test was used to compare employee vaccination rates in 2016 and 2017 at the 

study site. A one-sample proportions test compared the vaccination rate at the study site in 2017 

with the state average self-reported rate of vaccinations in 2017. All analyses were conducted 

using SPSS Statistics version 22.0 (IBM, Armonk, NY, USA) and p-values of <0.05 were 

considered statistically significant. This research was approved by the University of Canberra 

Human Research Ethics Committee (HREC 16-244). 

8.2.4 Results  

Of the total number of 78 employees at the RACH in 2017, 54 (69.2%) received an influenza 

vaccine. The employee influenza vaccination rate improved significantly from 46.5% in 2016 
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(Fisher’s exact p<0.01). The RCP spent a total of 3.4 hours administering influenza vaccines to 

20 (37%) employees in 2017. The difference between the employee vaccination rate at the study 

site (69.2%) and the ACT state average in 2017 (54.2%) was significant (z = 2.66, p<0.01) 

(226).  

No adverse events were recorded in association with the pharmacist-administered vaccines. The 

RCP also recorded administration of vaccines to two residents at the study site who were unable 

to obtain the vaccine from their GP, and four employees from a separate RACH in nearby 

proximity to the study site.  

8.2.5 Discussion 

This is the first Australian study to investigate an in-house pharmacist-led influenza vaccination 

service in residential aged care. The findings indicate that it is feasible to include a RCP in 

RACH, who can provide a flexible option to administer influenza vaccinations to fellow 

employees. While registered nurses working within the RACH could theoretically have 

administered influenza vaccines to fellow employees, it was noted that they were fully occupied 

on their primary duty of providing time-critical clinical care activities directed at residents.  

The pharmacist-led vaccination service contributed to a 22.7% increase in vaccination uptake 

in 2017. The rate of 69.2% in 2017 compared significantly with the average self-reported rate 

of 54.2% for ACT RACH. The increased uptake of influenza vaccination by employees was 

facilitated by the implementation of an in-house program, with the capacity to administer ad-

hoc vaccinations, rather than at fixed clinic or appointment times available through external 

providers. Convenience and accessibility are two leading barriers to RACH employee uptake 

of influenza vaccination cited in the literature (162, 163, 223).  

This was a single-site pilot study, without a control site. Another limitation was the part-time 

nature of the RCP role, who was only on-site at the RACH two consecutive days per week. This 

limited the accessibility of vaccination by the RCP for employees working exclusively on 

weekends, evening shifts and part-time on days where the RCP was not present. Further, the 

timing of influenza vaccination is recommended to commence in March and April prior to peak 

influenza season starting from June (218). The RCP did not commence employment until late 

April, limiting opportunities for providing employee education and promotion of the service to 

overcome perceived lack of vaccine efficacy or necessity as a barrier to uptake (162, 163, 223). 
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These issues may have contributed to the final employee vaccination rate in 2017 still being 

below the recommended vaccination rate of 95% (222). 

Additionally, the acceptability of this service from the perspective of the RACH employees was 

not formally evaluated. Finally, this service was feasible under ACT legislation where 

pharmacists are not restricted to administering influenza vaccinations within a community 

pharmacy (227). Legislation changes would be required nationally for this model to be 

successful in other states and territories.  

8.2.6 Conclusion 

This pilot study demonstrated that it is feasible to include pharmacists as part of in-house 

influenza vaccination programs in RACH. The implementation of the service significantly 

increased the uptake of influenza vaccination by RACH employees. A larger trial, incorporating 

a comprehensive assessment of acceptability, clinical outcomes and cost-effectiveness, is 

warranted. 
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9.1 Introduction to the manuscript 

This chapter follows Chapter 7 and Chapter 8, which collectively report findings relating to 

operational outcomes defined in Chapter 4 (study protocol), observed as a result of the 

pharmacist activities undertaken. This chapter reports findings relating to the clinical outcomes 

defined in Chapter 4, as a result of the pharmacist activities undertaken (as reported in Chapter 

5). It provides an evaluation of whether the activities undertaken by the RCP during the study 

period translated into clinical outcomes for the study participants. As discussed in Appendix 4, 

not all clinical outcomes were able to be evaluated as planned in the study protocol. This 

chapter reports all findings of clinical outcomes that were able to be assessed as part of 

evaluating the feasibility of embedding pharmacists in Australian RACH. Due to the hypothesis-

generating nature of the study, a large number of clinical outcomes were evaluated to determine 

whether an on-site pharmacist could influence any indicators of medication use quality, rather 

than selectively target specific outcomes that may or may not be a priority to the residents or 

organisation.  

9.2 Publication 

9.2.1 Abstract 

Objective: This pilot study aimed to assess whether an on-site pharmacist could influence 

indicators of quality use of medicines in residential aged care.  

Methods: A pharmacist was embedded in a residential aged care home for six months. A 

similar control site received usual care. Polypharmacy, drug burden index, antipsychotic and 

benzodiazepine use, hospital admission rates and length of stay, and emergency department 

presentation rates were outcomes used to indicate medication use quality. Data were extracted 

from participating resident health records.  

Results: Fifty-eight residents at the study site and 39 residents at the control site were included 

in the analysis. There was a reduction in the proportion of residents at the study site who had at 

least one hospital admission over the six-month period (p<0.01), but no significant difference 

in other outcomes. 
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Conclusion: This pilot study suggests that a residential care pharmacist may positively 

influence indicators of medication use quality in aged care; however, further research is needed 

to expand on these findings.   

Keywords: aged care; drug burden index; hospitalisation; medication; nursing home; 

pharmacist; polypharmacy.   

9.2.2 Introduction 

Prescribing in older adults is complicated by multimorbidity, polypharmacy, age-related 

physiological changes, which alter drug pharmacokinetics and pharmacodynamics, and the 

involvement of multiple health care providers (81, 228, 229). Up to 91% of individuals in the 

residential aged care home (RACH) setting are prescribed more than five concomitant 

medications and up to 74% of residents take more than nine medications (15). Polypharmacy 

is implicated in an increased risk of exposure to a potentially inappropriate medication (228), 

and is associated with increased risk of drug interactions, falls, delirium and hospitalisation 

(19). 

Specific medication classes are also associated with increased risk of harm in older adults. 

These include antipsychotics, benzodiazepines and medications with anticholinergic effects 

(32). The Drug Burden Index (DBI) is a validated measure used to evaluate exposure to 

medications with anticholinergic or sedative effects, which may be used to estimate risk of 

potential medication-related harm (168). Higher DBI in older adults is associated with adverse 

outcomes including increased frailty, worsening cognitive and functional impairment, falls and 

hospital admissions (230-232). Despite the established risks associated with the use of these 

medications in the RACH population (233), potentially inappropriate use remains an ongoing 

challenge (90, 234).  

Discontinuing unnecessary or potentially inappropriate medications in people with limited life 

expectancy has been of growing interest. Identifying successful strategies in RACH is 

particularly important due to the prevalence of life-limiting diseases, such as advanced 

dementia (235). Previous studies have reported interventions inclusive of pharmacist-led 

services in reducing resident exposure and usage of anticholinergic, antipsychotic and sedative 

medications (89, 152). However, no Australian studies have evaluated the effect of a pharmacist 

embedded as part of the on-site RACH care team on potentially inappropriate medication use.  
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The aim of this pilot study was to assess whether a residential care pharmacist (RCP) could 

influence indicators of quality use of medicines, through limited-efficacy testing (186). The 

outcomes used as indicators were: polypharmacy; DBI; antipsychotic and benzodiazepine use; 

hospital admission rates and length of stay; and emergency department (ED) presentation rates. 

9.2.3 Methods 

Setting 

This study was conducted in two RACH located within the Australian Capital Territory (ACT), 

as part of a non-randomised, controlled pilot trial (143). Both sites belonged to the same 

organisation, operated under similar procedural guidelines and workplace cultures, with equal 

access to external health professionals including general practitioners (GPs) and nurse 

practitioners. Nursing and care staff ratios were similar, with 70 nursing and care staff at the 

104-bed study site and 80 staff at the 100-bed control site. The study site was nominated by the 

funding organisation. This study was approved by the University of Canberra Human Research 

Ethics Committee (HREC 16-244). 

Participants 

All residents at both RACH were eligible to participate in the study if they or their enduring 

power of attorney provided consent. The RCP consented to participate and was purposefully 

recruited as the pharmacist already performing medication management reviews at both RACH 

on a visitational basis. The RCP was employed part-time (0.4 full-time equivalent, two 

consecutive days per week) for six months at the study site. The RCP collaborated with the care 

team and documented all their activities performed for the study. These included medication 

reviews and quality improvement activities to optimise quality use of medicines. A detailed 

summary of the activities performed will be reported elsewhere (236). 

Data collection 

Demographic and clinical information (age, gender, length of RACH admission, medical 

diagnoses) and medication usage data (drugs, doses, frequency of administration) for each 

resident from both RACH were recorded before and at the conclusion of the study period. All 

medications and diagnoses were coded as per the Anatomical Therapeutic Chemical (ATC) 

classification system (237) and International Classification of Disease (11th edition) (238), 

respectively. Antipsychotics included in the analysis were drugs indexed under ATC code 
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N05A, excluding N05AN (lithium) and N05AB04 (prochlorperazine), as these drugs are not 

used to manage behavioural and psychological symptoms of dementia (90). All regular daily 

dosages of antipsychotics and benzodiazepines were converted into chlorpromazine and 

diazepam daily dose equivalents, respectively (90). Mean chlorpromazine and diazepam daily 

dose equivalents at baseline and immediately following the study period were used to assess 

trends in antipsychotic and benzodiazepine usage.  

Total DBI for residents at baseline and post-RCP at both sites were calculated in accordance 

with validated methodology (159, 230). Medications and doses for the calculation of DBI were 

determined using the list published by Byrne et al. (239). All vitamin supplements, topical 

medications, and medications taken as needed were excluded from the DBI analyses. Mean 

DBI scores at baseline and follow up were used to assess trends in resident drug burden.  

Data on hospital admissions, including length of stay (counted as nights spent at hospital) and 

ED presentations were collected for all consenting residents for the six months preceding the 

study period, and the six months during the intervention.  

Analysis 

Descriptive statistics were used to summarise variables. Non-parametric tests were used to 

measure differences between outcome variables due to non-normality of data distribution, and 

p-values of <0.05 were considered statistically significant. All statistical analyses were 

conducted using SPSS Statistics version 25.0 (IBM, Armonk, NY, USA). 

9.2.4 Results 

Seventy-four residents were recruited from the intervention site (71% of 104 residents) and 43 

participants from the control site (43% of 100 residents). Fourteen residents at the study site 

and four residents at the control site were deceased at follow up, and two residents at the study 

site did not have an accessible medication profile at both time points. Follow up data were 

available for 58 residents at the study site and 39 residents at the control site. The characteristics 

of these participating residents are summarised in Table 9.1. Some residents at both sites were 

recruited to the study on admission to the RACH after the intervention period had commenced, 

and therefore had a duration of aged care admission less than six months. There were no 

significant differences in participant characteristics between the two sites.    
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Table 9.1 Participant characteristics  

Characteristic Study site 
(n=58) 

Control site 
(n=39) 

Difference 
(p-value) 

Median age, years (IQR) 87.5 (82-91) 88 (82-91) 0.89a 
Female gender, number (%) 38 (65.5) 22 (56.4) 0.40b 
Median duration of aged care admission to end of 
intervention period, months (IQR) 

22 (12-45.3) 15 (9-27) 0.14a 

Documented dementia diagnosis, number (%) 26 (44.8) 23 (58.9) 0.22b 
Median number of medical conditions per resident 
(IQR) 

7 (5-9) 7 (6-9) 0.80a 

Median Charlson Comorbidity Index (IQR) 6 (5-7) 5 (5-6) 0.46a 
IQR, Interquartile range; a Mann-Whitney U test; b Fisher’s exact test  

The RCP documented a total of 284 system-level and resident-level activities aimed at 

improving the quality use of medicines at the study site during the study period. Findings 

relating to polypharmacy, DBI, hospital admissions and ED presentations are summarised in 

Table 9.2. Polypharmacy was identified at both RACH and at both time points. There was no 

difference in the median number of regular medications used per resident between time points 

or between the study and control sites at follow-up. There was also no difference in median 

DBI scores at either RACH post-study.  

The proportion of residents with at least one hospitalisation in the preceding six months, while 

not significantly different between groups at baseline, had reduced significantly at follow up at 

the study site (p<0.01) but not at the control site (p=0.50). Infections, including urinary tract 

infection and pneumonia, and falls were the most common causes of hospital admission at both 

RACH. Falls were implicated as the primary reason for hospital admission for six residents pre-

study and one resident post-study at the study site, and four and two residents at the control site 

pre- and post-study, respectively. There was no difference in the number of residents presenting 

to ED between baseline and follow-up. 
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Table 9.2 Summary of use of medicines quality indicators 

Medicines use 
quality indicator 

Study site (n = 58) Difference 
(p-value) 

Control site (n= 39) Difference 
(p-value) Baseline Follow-up Baseline Follow-up 

Number of residents 
prescribed >5 regular 
medications (%) 

50 (86) 47 (81) 0.25a 30 (77) 30 (77) 1.00a 

Median number of 
regular medications 
per resident (IQR)   

9 (6-12.3) 9 (6-13) 0.90b 7 (6-10) 8 (6-10) 0.57b 

Number of residents 
prescribed at least one 
regular 
anticholinergic or 
sedative medication 
(%) 

43 (74) 46 (79) 0.25a 26 (67) 29 (74) 0.25a 

Median DBI (IQR) 0.7 (0-1.3) 0.7 (0.3-
1.3) 

0.48b 0.5 (0-0.8) 0.5 (0-0.8) 0.13b 

Number of residents 
who had at least one 
admission to hospital 
(%) 

16 (28) 7 (12) <0.01a 7 (18) 5 (13) 0.50a 

Median length of 
hospital admission 
(IQR) 

13.5 (3-28) 
(n=16) 

7 (3-12) 
(n=7) 

0.20b 11 (4-16) 
(n=7) 

8 (3.5-
13.5) 
(n=5) 

0.50b 

Number of residents 
who had at least one 
ED presentation (%) 

10 (17) 13 (22) 0.25a 7 (18) 8 (21) 1.00a 

DBI, Drug Burden Index; ED, Emergency Department; IQR, Interquartile range 
 a McNemar test; b Wilcoxon signed rank test  

Antipsychotic and benzodiazepine results are summarised in Table 9.3. There were no 

significant differences observed in any of the outcomes relating to antipsychotic and 

benzodiazepine use.  
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Table 9.3 Summary of antipsychotic and benzodiazepine use 

Variable Baseline Follow up Difference 
(p-value) 

Antipsychotics 
Number of residents prescribed a regularly-dosed antipsychotic  
Study site, n=58 (%) 7 (12) 6 (10) 1.00a 
Control site, n=39 (%) 5 (13) 4 (10) 1.00a 
Number of residents prescribed a ‘when required’ antipsychotic  
Study site, n=58 (%) 2 (3) 2 (3) 1.00a 
Control site, n=39 (%) 2 (5) 2 (5) 1.00a 
Median daily chlorpromazine dose equivalence (mg) 
Study site (IQR) 50 (25-100) (n=7) 25 (16.7-66.7) (n=6) 0.46b 
Control site (IQR) 50 (12.5-125.0) (n=5) 25 (6.3-62.5) (n=4) 0.14b 
Benzodiazepines 
Number of residents prescribed a regularly-dosed benzodiazepine  
Study site, n=58 (%) 11 (19) 10 (17) 1.00a 
Control site, n=39 (%) 1 (3) 2 (5) 1.00a 
Number of residents prescribed a ‘when required’ benzodiazepine 
Study site, n=58 (%) 5 (9) 6 (10) 1.00a 
Control site, n=39 (%) 2 (5) 4 (10) 0.50a 
Median daily diazepam dose equivalence (mg) 
Study site (IQR) 5.0 (5-10) (n=11) 7.5 (5-10) (n=10) 0.41b 
Control site (IQR) 2.5 (0-2.5) (n=1) 5.0 (5-5) (n=2) 0.32b 

IQR, Interquartile range; a McNemar Test; b Wilcoxon signed rank test 
 

9.2.5 Discussion 

The results of this pilot study suggest that embedding an on-site pharmacist into RACH may 

influence some indicators of medication use quality, based on positive trends observed in 

hospital admission rates. Improvements in some of the other indicators may have been difficult 

to demonstrate for several reasons. In particular, it should be noted that the baseline quality use 

of medicine indicators were relatively sound at both RACH included in this study. For instance, 

there was already very low baseline rates of antipsychotic and benzodiazepine use compared to 

rates reported elsewhere (90, 240). Therefore, there may have been insufficient scope for 

improvement in the quality use of medicines outcomes chosen in the study population (241). 

The short study period of six months may have been an insufficient timeframe to assess the 

clinical impact of the pharmacist’s activities using the outcomes reported here. Balancing 

treatment efficacy and safety is complex in older, multimorbid adults (242), and identifying 

cause and clinical effect relationships between interventions and outcomes, such as hospital 
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admissions and polypharmacy, is challenging in the RACH population. A key focus of the RCP 

was to conduct activities, such as quality improvement activities and staff education, directed 

towards implementing system-level change for improved medication safety (141).  

Although polypharmacy can contribute to medication-related harm in RACH, it is not always 

inappropriate given the multimorbidity of this population, who may require long-term 

management of numerous chronic diseases. Observed rates of polypharmacy were similar to 

rates reported elsewhere (15).  

The quality use of medicines in RACH is influenced by numerous factors that contribute to the 

‘prescribing culture’ within the organisation (234, 243). These factors include staffing levels, 

workload and skill mix, managerial expectations and collaboration between visiting health 

professionals (234, 243). These factors extend beyond the control of interventions targeted at 

improving clinical appropriateness of medication use for individual residents. Interventions will 

likely yield greater success in improving quality use of medicines, and sustaining that 

improvement, if factors influencing prescribing culture and thereby the quality use of medicines 

within the organisation are addressed (234). Additionally, proactive discussion between health 

care professionals, residents and family members is required to individualise deprescribing 

processes (235). 

This study was limited by the small sample size available for inclusion at follow up. 

Participation rates were approximately 50% at each included RACH; therefore, the included 

residents may not have been representative of the overall population. Due to funding 

constraints, this study was limited by the part-time nature of the RCP role, who was only on-

site two days per week. This restricted the capacity of the pharmacist to prioritise clinical 

interventions towards individual residents who did not have high priority medication-related 

issues, and limited opportunities for synchronous discussion with GPs during visits to the 

RACH to facilitate timely problem resolution.  

9.2.6 Conclusion 

This limited-efficacy testing pilot study demonstrated that embedding an on-site pharmacist in 

RACH is feasible and may positively influence medication use quality indicators. However, 

further research with larger study populations across multiple sites is required to evaluate the 

effects of on-site pharmacists in improving the quality use of medicines for RACH residents.  
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10.1 Introduction to the manuscript 

Case series are considered the lowest quality form of scientific evidence in the hierarchy of 

evidence (244-246). However, the purpose of publishing these cases was to illustrate the 

clinical scenarios where a pharmacist embedded in an aged care team can perform 

interventions in the medication management pathway to avoid potentially adverse outcomes, 

which would be difficult to achieve under the existing pharmacist roles in aged care (67). This 

chapter follows from the previous chapter, which quantitatively assessed the potential 

medication use quality indicator improvements that could be achieved through the addition of 

a RCP to the aged care workforce, and provides further illustration of the clinical benefits to 

residents that was not previously captured through broad assessment of medication use and 

hospital admission data. Although previous chapters have addressed the study outcomes using 

more robust scientific methods of reporting, they have not demonstrated the human impact of 

including a pharmacist in residential aged care, and the adverse outcomes such as hospital 

admissions that were prevented through the RCP intervention. Reason’s Swiss Cheese model 

(247) was used to demonstrate the specific workforce ‘holes’ that a pharmacist can fill to 

prevent medication errors.  

10.2 Publication 

10.2.1 Introduction 

Medication management in residential aged care homes (RACH) is a complex system, requiring 

multi-faceted strategies to optimise the safety and quality of medicines use in this setting. Older 

adults encounter numerous health care professionals, systems and processes as they transition 

from home, between multiple hospital wards, to intermediate care facilities and to RACH (22). 

Transitioning from the community or hospital into RACH has been identified as a particularly 

high-risk point for medication misadventure (122, 159, 248). Factors which increase the risk of 

a potentially harmful medication error during care transfer are inadequate communication, 

polypharmacy and lack of onsite pharmacy services (28).  

Communication failure between different points of care and care providers is cited as the 

leading cause for transition-related medication errors (22). Poorly executed care transitions and 

miscommunications can result in fragmentation of care and potentially serious adverse drug 

events, which may require hospital admission (122, 159, 249). Existing systems within RACH 
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to prevent medication-related miscommunication may not be sufficiently structured to identify 

missing or incorrect information. Providing an additional barrier in the form of a medicines 

expert may help prevent communication failure and subsequent medication errors from 

occurring when gaps in existing RACH safeguards align (247).  

Preventable adverse drug events account for up to 56% of all reported care transition medication 

errors (100). Approximately 20% of residents experience a significant delay in medication 

administration and missed doses following transfer to a RACH (122). Transition-related 

medication errors are observed for 13-31% of RACH residents, often involve high-risk 

medications such as anticoagulants and opioids, and have a greater risk of causing serious 

resident harm (28). Anticoagulants such as warfarin are classified as high-risk medicines due 

to a narrow therapeutic index and potential for serious haemorrhagic or thromboembolic events, 

if therapy falls above or below the therapeutic range respectively (250). Warfarin is one of the 

most commonly implicated drugs in RACH adverse events and should be carefully reviewed 

during care transitions (250).  

Pharmacist-led medication reconciliation at the point of transfer to and from RACH likely 

improves medication-related outcomes for residents (100, 248, 249). Pharmacists are ideal 

candidates to facilitate timely medication reconciliation to support safe management of the 

complex multi-drug regimens often seen in RACH residents (65). They may help minimise the 

risk of medication error by supporting communication, education, appropriate administration 

practices and adjustments to new medication regimens (249). Therefore, residents transitioning 

to RACH have been identified as good candidates for receiving timely pharmacist review (136).  

The following case vignettes, listed under pseudonyms, were documented by one of the authors 

(RT) while employed part-time as a residential care pharmacist (RCP) during a six-month trial 

as part of a broader study (143). The RCP role involved the integration of an accredited 

pharmacist into an established RACH. The RCP was an in-house pharmacy service, as opposed 

to the consultancy-based visitational role currently provided. This integrated service was 

intended to enhance the efficiency of follow up with residents and care providers as required, 

facilitate more frequent face-to-face collaboration between the pharmacist and care team, 

enhance understanding of resident-specific medication management decisions, and improve 

understanding of site-specific operational policies and procedures (143).  
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The cases exemplify the RCP service within RACH to reduce medication errors during 

transitions of care. These cases were selected as they were the most comprehensive data sets 

and the clinical context had the potential for severe consequences. Active follow up (when 

required) of residents at ongoing risk of medication misadventure was unique to this role. 

10.2.2 ‘Lucy’ 

The RCP reviewed the medication management for Lucy, a resident with a medical history 

including ischemic heart disease, atrial fibrillation, stroke, and falls. The resident had recently 

transitioned from hospital to the RACH, arriving eight days prior to the RCP commencing at 

the site.  

During an observational medication round audit, the RCP identified discrepancies between 

Lucy's medication chart and supplied medication. The discrepancies were: atorvastatin 

prescribed had not been supplied in the dose administration aid (DAA); two cholecalciferol 

capsules were supplied instead of one as prescribed; and warfarin had been prescribed and 

supplied as a ‘when required’ order. Subsequently the RCP performed a medication review.  

The RCP identified that Lucy had not received any warfarin doses since arriving at the RACH 

due to warfarin prescribed as ‘when required’. An International Normalised Ratio (INR) test 

was performed confirming subtherapeutic anticoagulation (INR = 1.1). The general practitioner 

(GP) was contacted, who advised to re-start warfarin 5mg for three days then to review INR 

and dose. The GP also requested bridging enoxaparin therapy to commence that day until the 

INR exceeds 2.0. The RCP made a further important intervention (day 14) by identifying that 

Lucy may reach therapeutic INR faster than anticipated (INR due to be checked day 18). Indeed, 

the INR was 2.2 when reviewed on day 14 and the RCP advised the enoxaparin to be ceased 

(Table 10.1). Figure 10.1 illustrates the points where the RCP intervened to prevent errors from 

continuing using the ‘Swiss cheese’ error model described by Reason (247).  
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Table 10.1 Timeline of events to correct medication error  

 Day 1 Day 8 Day 11 Day 14 
Issue Lucy arrives at 

RACH charted 
for 'when 
required' warfarin 

Warfarin not 
given for 8 days, 
INR 1.1 

INR checked by 
nurse, 
subtherapeutic 
1.3 

INR not due to be 
checked until Day 18 as 
per plan documented at 
RACH 

RCP role – Identified error, 
suggested re-
starting warfarin 
and enoxaparin† 

– Identified INR may be 
therapeutic sooner than 7 
days following dose 
review on day 11  
Suggest INR check today  

Outcome No warfarin 
given 

Warfarin and 
enoxaparin 
prescribed by GP 

Continue 
warfarin and 
enoxaparin, 
review INR in 7 
days. 

INR was therapeutic at 
2.2. GP contacted, 
enoxaparin ceased   

†Bridging therapy of 1mg/kg/ dose, administered twice daily; INR, International Normalised Ratio 

 

Figure 10.1 Swiss cheese model illustration of RCP interventions for Lucy (adapted from 
Reason, 245) 
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Without the RCP’s review and advice, Lucy may have remained inappropriately anti-

coagulated for four days until the next INR review. Lucy had atrial fibrillation so was at risk of 

a thromboembolic event if not anticoagulated; and had frequent falls, which may have led to 

serious consequences secondary to bleeding if over-anticoagulated. 

10.2.3 ‘Carol’ 

The RCP was asked by RACH nursing staff to review medicines use for Carol following 

discharge from a two-week hospital admission. The review was requested due to increasing 

difficulty in administering her medications and increasing anxiety around personal care (e.g. 

changing continence pads). Figure 10.2 illustrates how the RCP prevented adverse events such 

as unmanaged pain and opioid toxicity using the ‘Swiss cheese’ error model described by 

Reason (247). 

There had been significant changes to Carol's medication profile during admission, including 

cessation of long-standing pain management with transdermal fentanyl. Carol had also returned 

with ‘when required’ prescriptions for immediate release oxycodone tablets and morphine 

liquid. Prior to admission Carol had no difficulty managing her medications, but post-discharge 

was unable to swallow her tablets whole and frequently refused doses. Carol was unable to 

communicate verbally and would become distressed when staff attempted to assist with 

personal care.  

Following RCP-led medication review, a case conference between her GP, the RCP, the clinical 

care manager, and a family member was held to discuss the medication management plan. The 

RCP identified that Carol was likely in pain due to inadequate regular analgesia (paracetamol 

only), when she previously required fentanyl patches, which may contribute to her distress 

during personal care being attended. The RCP suggested commencing transdermal 

buprenorphine on the basis that Carol had difficulty swallowing and had now been opioid naïve 

for three weeks, so re-starting transdermal fentanyl would be inappropriate. The GP and family 

member agreed, and a buprenorphine patch was initiated. Paracetamol was ceased due to 

administration difficulties and questionable benefit. Oxycodone was also ceased as it was 

inappropriate for two ‘when required’ opioids to be charted due to the risk of opioid toxicity, 

and the liquid morphine was able to be administered more easily than oxycodone tablets.  
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The RCP explained the purpose of each remaining medication on the profile to Carol's family 

member, and the GP gave an assessment of the benefits of each medication, weighted against 

potential adverse effects and the goals of treatment. A decision was reached by the family 

member and care team to proceed with comfort care, and five further medications were 

deprescribed. 

Figure 10.2 Swiss cheese model illustration of RCP interventions for Carol (adapted 
from Reason, 245)  

 

10.2.4 ‘Sharon’ 

The RCP reviewed the medication regimen for Sharon, who arrived at the RACH from her 

family home three days earlier. Sharon had not received any medications since arriving at the 

RACH as there had been conflicting information provided by her family member and GP 

regarding the regimen. The family member had advised the nursing staff that Sharon did not 

require any medications; however, the admission notes provided by the GP indicated that 

Sharon required ongoing apixaban, calcium carbonate, cholecalciferol and macrogol laxative. 
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The GP had provided a paper medication chart to reflect the admission information; however, 

this chart was not handed over to care staff hence Sharon did not receive her required 

medications.  

Upon review, the RCP confirmed Sharon’s medication regimen with her GP and geriatrician. 

The RACH care manager and RCP then presented this information, including the indication for 

each medication to the family member, so they could make an informed decision about how to 

proceed with Sharon's medical management. All medications were re-initiated to facilitate 

secondary prevention of a thromboembolic event.  

10.2.5 ‘Jack’ 

The RCP reviewed medication use for Jack on Day 11 after transferring from his home to the 

RACH. The review was prompted by a request from the nurse to confirm the electronic 

medication chart instruction to apply two 15mcg buprenorphine patches. Given that opioids are 

a high-risk medication the RCP wanted to review Jack’s chart to determine dose 

appropriateness. The RCP reviewed the original paper medication chart, which stated that one 

patch was to be applied. The RCP then reviewed the electronic medication chart and identified 

that all medication orders had been inadvertently duplicated in the administration view.  

The RCP contacted the supply pharmacy to confirm that their view of the medication chart was 

correct and confirmed that the medications supplied in the DAA had not been duplicated. The 

RCP was reassured that the medications supplied in the DAA had not been duplicated and had 

been supplied correctly according to the original medication chart. Due to the erroneous 

duplication during transcription of the paper to electronic administration charts, the risk to Jack 

was that medications supplied outside the DAA, such as his buprenorphine patch, would be 

administered twice. In this case, Jack was at risk of an opioid overdose, had timely identification 

and correction of the transcription error not occurred.  

10.2.6 ‘Mary’ 

The RCP conducted a medication review for Mary, who had transitioned to the RACH from 

hospital three days earlier. A registered nurse asked the RCP for a comprehensive review due 

to difficulty administering Mary's medication. The RCP reviewed the hospital discharge notes 

and identified a speech pathologist recommendation that all medications need to be crushed 

prior to administration. The RCP reviewed the tablets and confirmed that all were appropriate 
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to crush except for potassium chloride. Her GP was contacted, and a soluble formulation of 

potassium chloride was prescribed. The administration instructions were added to the electronic 

medication chart so that this information was available for all staff, and Mary's choking or 

aspiration risk was reduced.  

10.2.7 Discussion 

The RCP identified several issues associated with admission processes that could be addressed 

by pharmacists within RACH. Medication reconciliation is a complex task given the large 

number of medications and co-morbidities in the RACH population. Without timely 

involvement of medicines expertise, medication problems may go undetected following 

transitions of care. Residents are eligible for a residential medication management review by a 

consultant pharmacist. However, the RCP did not require a referral from a GP to conduct 

medication reviews and was able to follow up on the residents’ progress and provide ongoing 

review of recommendations made as often as required.  

The RCP identified that the residents, staff and organisation may benefit from pharmacist-led 

review and development of policies directing medication administration and medication 

reconciliation for new residents and post-hospital discharge. The ability of the RCP to conduct 

timely medication reviews and follow up with the residents as needed to ensure that 

recommendations were followed may have prevented serious adverse outcomes such as 

pulmonary embolism, stroke, haemorrhage and opioid overdose.  

Improving partnerships between residents, carers, prescribers, nurses and pharmacists will be 

an important part of building stronger safeguards against medication errors. The RCP worked 

closely with all stakeholders, indicating this role facilitated improved communication on 

transition of care and served as an additional barrier to transition-related medication error and 

adverse outcomes. As pharmacist scope of practice expands, some of the errors averted in this 

case series (e.g. Lucy) may have been corrected earlier if the RCP could prescribe. Further 

investigation of pharmacist prescribing in RACH is warranted.  

There are currently too many medication-related holes in aged care ‘Swiss cheese’, and 

pharmacists can plug these holes. These cases demonstrate that positioning pharmacists in 

RACH helps facilitate safer transitions of care and reduces the incidence of preventable 
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medication errors and associated adverse outcomes. It is without doubt time to review current 

models of medication management in aged care. 
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Chapter 11 : Discussion and conclusions 

11.1 Introduction to the chapter 

The research presented in this thesis has significantly contributed to our understanding about 

the role of non-dispensing pharmacist services in the Australian RACH setting. This research 

aimed to evaluate the current landscape of pharmacy practice in the RACH setting and explore 

the feasibility of establishing a possible future model of collaborative pharmacy practice that is 

sensitive to the needs of the RACH organisation, frontline nursing and care staff, and residents 

with complex health needs. Nine key findings are described in this discussion chapter; these 

key findings are cumulative and sequential findings resulting from studies 1, 2 and 3. The 

conclusions are intended for use in informing future strategies to improve the quality use of 

medicines for older adults with complex health needs living in Australian RACH. This chapter 

considers the strengths and limitations of the studies that were undertaken and discusses 

implications and recommendations for future research.  

11.2 Thesis finding one: residents with complex health needs require 
multi-faceted strategies to support quality use of medicines 

RACH residents with dementia have a particularly complex interplay of health needs, goals of 

care, decision making arrangements, multimorbidity, and involvement of multiple prescribers 

and care providers (46, 51, 52). Rationalising medication use in RACH residents with dementia 

is complex and there is limited evidence reporting outcomes associated with pharmacist-led 

medication reviews in this population. Strategies to optimise and maintain quality use of 

medicines for RACH residents without dementia have limited generalisability to residents with 

dementia, due to the limited capacity for self-decision making in regards to care and treatment 

goals in the context of a terminal illness (47).  

This research has highlighted that the interventions most likely to improve patient-centred 

approaches to medication management in RACH residents with dementia are those which 

include multi-faceted approaches to improve medication safety culture. Interventions that 

include medication reviews, education for RACH staff and residents, and collaboration between 

multi-disciplinary care providers are likely to yield the greatest success in improving the quality 

use of medicines. These types of strategies are also more likely to produce a sustained positive 

change in medication management practices over the long term by enabling system-level 
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change, compared with isolated one-off interventions. These findings also reflect Australian 

and international literature supporting collaborative strategies that support team learning and 

resident follow up, and are delivered by a multi-disciplinary team, for improving care and 

maintaining quality use of medicines in RACH (56, 62, 89, 90, 119-121). Similar findings have 

been reported in the hospital setting in the context of optimising medication management for 

older inpatients, where isolated or single-faceted interventions lack benefit, and multi-faceted 

interventions applied by a collaborative, multi-disciplinary team improve patient outcomes, 

such as reduced length of admission (251, 252). 

The systematic review reported in Chapter 2 identified a small body of international evidence, 

which reported outcomes associated with pharmacist-led medication review in RACH residents 

with dementia. Pharmacist-led medication reviews, as part of multi-faceted intervention 

designs, for RACH residents with dementia had the most evidence for reducing the number of 

prescribed medications and improving the appropriateness of psychotropic medication use. 

These are key indicators of medication use quality in RACH residents with dementia, given the 

high prevalence of dementia and potentially problematic psychotropic agent use in Australian 

RACH (59, 60). Medication review as a stand-alone intervention is unlikely to produce 

significant clinical benefits or long-term change in this population. Multi-faceted interventions, 

inclusive of collaborative pharmacist-led medication reviews in residents, both with and 

without dementia, have demonstrated efficacy in reducing inappropriate psychotropic 

medication use (62, 89, 90, 120) and reducing inappropriate polypharmacy. This informed the 

development of the RCP role in the third study, where the embedded pharmacist was able to 

perform medication reviews in addition to various QUM interventions, such as practice audits, 

provide education and undertake quality improvement initiatives, in response to resident and 

workplace demand. The RCP was able to dedicate a total of 32.3 hours to preparing and 

delivering education to nursing and care staff within six months to support positive medication 

management changes. The flexibility and demand for education provided in study 3 of this 

thesis compares favourably to previous Australian research evaluating a clinical pharmacy 

model which supported an average of 26 hours of education to 13 RACH over a 12 month 

period (97).  
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11.3 Thesis finding two: collaboration between multi-disciplinary care 
providers is key to quality use of medicines in RACH 

A key finding from both the international evidence identified in the systematic review and the 

cross-sectional study including Australian participants, reported in Chapters 2 and 3 

respectively, is that multi-disciplinary collaboration is key to individualised rationalisation of 

medicines use in RACH residents with dementia. It has been previously reported that 

professional trust between clinicians is required for effective collaboration to enable all 

members of the multi-disciplinary team to contribute their discipline’s expertise during the 

medication review process (253). The second study in this thesis revealed that if professional 

trust, collaboration and verbal communication is limited between pharmacists, GPs and nurses 

during RMMRs, these stakeholders perceived RMMRs as having minimal impact or benefit for 

residents with dementia. A recent systematic review has reported that RMMRs are effective in 

identifying medication-related problems in RACH residents with and without dementia, but 

there are variable rates (45-84%) of uptake of pharmacist recommendations made to the GP 

(75). A systematic review by Kwint et al concluded that more intensive collaboration between 

pharmacists and GPs during medication reviews results in higher rates of GP acceptance and 

implementation of recommendations made by pharmacists (119). The third study included in 

this thesis identified that communication between the RCP, residents, and other members of the 

RACH care team was crucial for staff and resident satisfaction with the RCP role. The 

participants valued the provision of ad-hoc medicines advice that was delivered in accordance 

with their level of training or health literacy, timely problem resolution and participatory 

decision making which were only feasible with an embedded pharmacist model.  

11.4 Thesis finding three: insufficient remuneration for routine 
collaboration is a key limitation of RMMRs  

RMMRs have been designed as a key intervention to support the quality use of medicines for 

RACH residents with dementia by identifying drug interactions, adverse drug events, 

preventing medication-related problems, supporting deprescribing, and individualising 

medication management in accordance with care goals and prognosis (65, 254). A key finding 

from the second study was that most stakeholders engaged with the Australian RMMR service 

perceived that current program funding arrangements do not provide adequate remuneration to 

support routine collaboration and face-to-face communication, in keeping with findings from 

previous research (75, 255). As a result, non-verbal forms of communication were more 
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frequently used than verbal communication to transfer information between members of the 

care team. This is despite the known importance of face-to-face communication within multi-

disciplinary teams to facilitate collaborative information sharing (256). Findings from the third 

study included in this thesis showed that members of the RACH care team preferred, and 

frequently engaged in, verbal communication with the RCP (Chapters 5 and 6).  

Participants in the second study also reported frustration relating to processes for transferring 

information between members of the care team during RMMRs. Seeking accurate information 

was perceived as a time consuming and resource intensive process and was a key driver of 

participants ‘needing more remuneration’. Lack of remuneration was perceived by participants 

in study 2 as the underlying factor determining the quality of recommendations made by 

pharmacists during RMMRs, due to the amount of unfunded time required to obtain sufficient 

information relating to resident-specific clinical context and goals of care. Further, pharmacists 

in Australia are not financially incentivised to participate in case conferencing or family 

discussions to support decision making, despite evidence supporting the inclusion of 

pharmacists in case conferencing (84, 189, 257). As a consequence, pharmacist participants in 

study 2 reported low rates of case conference participation, which aligns with anecdotal reports 

(84). There have been recent recommendations made under the Medicare Benefits Schedule 

(MBS) review to add a funding item under allied health individual service items, to enable 

pharmacists to participate in case conferencing in primary care (258); however, this would not 

extend to fund pharmacist case conferencing in aged care.  

11.5 Thesis finding four: it is feasible to integrate an on-site pharmacist 
into a RACH  

Exploring feasibility by asking ‘does it work?’ is an important first step in developing and 

implementing a model of pharmacy practice that fits within organisational culture and is 

potentially beneficially for residents (186). This was also explored during the integration of 

pharmacists into general practice, where new pharmacist roles arose due to physical location 

within the practice and greater sensation of being part of a team (175). The aim of integration 

within a health care system is to prevent fragmentation in care services, thereby enabling better 

co-ordinated and more continuous care (191). Integration is highly context-dependent and 

requires a tailored approach as there is no single best-practice model for achieving integration 

(191). A naturalistic approach to assessing feasibility of integration was used in the third study 
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of this thesis, in recognition that implementing interventions in RACH requires flexibility for 

adaptation to organisational context (187). Flexibility of the pharmacist role was identified as 

a necessary component of pharmacist integration into general practice (259). The feasibility of 

integrating an on-site model of clinical pharmacy practice into an established RACH was 

assessed by demand, acceptability and limited efficacy testing (186), and the associated 

outcomes were reported in Chapters 5 to 9.  

Chapter 5 reported the activities performed by the RCP and frequency of requests for these 

activities by other members of the care team. Nursing, care staff and residents requested and 

initiated 79% of the activities undertaken by the residential care pharmacist, which is a positive 

indicator of demand. On-site medicines expertise was valued by stakeholders and there was 

regular demand for this expertise to enable timely resolution of medication-related problems. 

The high rate of stakeholder-initiated activities and demand for clinical pharmacist services in 

RACH suggests that there is a need for an on-site medicines expert in the RACH setting. The 

types of interventions performed, for example providing pharmaceutical opinion and audits, 

contributed to pharmacist integration into the team, as they were dependent on communication 

and professional relationships with nursing and care staff. The individual-level and system-

level interventions performed by the RCP align with findings from pharmacist integration into 

general practice, where health professionals and the health service organisation were required 

to articulate service needs to develop the pharmacist role (175, 260). 

As reported in Chapter 6, all RACH staff and most residents/family members agreed that 

pharmacists should be included on-site as part of RACH care teams and that this would be 

beneficial to the residents. Stakeholder ‘buy-in’ is necessary to successfully integrate a new 

clinician into an established health care team (261), therefore acceptability was an important 

aspect of role feasibility. Pharmacy and aged care industry accolades for the project, including 

industry awards, citations in Government funding submissions and citations in submissions to 

the Aged Care Royal Commission (see Appendix 12), provide support for the broader 

acceptability of embedding pharmacists into Australian RACH. Internationally, pharmacists in 

the United Kingdom have been embedded in RACH due to national recognition of sub-optimal 

medication management processes, including complexities in managing large numbers of 

medications and long medication rounds, that are a source of stress for care staff, lack of regular 

medication review and lack of resident and family involvement in decision making (173, 262). 
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Limited efficacy testing of the RCP role included medication administration practices, allergy 

and ADR documentation, incident reporting, staff vaccination rates and hospital admission 

rates. The findings reported in Chapter 7 revealed that RACH access to an on-site RCP can 

reduce inappropriate DFM, improve documentation rates of resident allergy and ADR status, 

improve incident reporting rates and reduce the amount of care staff time spent on medication 

administration rounds. The findings reported in Chapter 8 showed that a RCP can improve 

RACH employee influenza vaccination rates. Chapter 9 identified that an on-site pharmacist 

can contribute to a reduction in hospital admissions. This diverse range of successful outcomes 

identified through limited efficacy testing in study 3 of this thesis are positive quantitative 

indicators for role success. This also compares favourably to the successes of international 

pharmacist integration into RACH in the United Kingdom, where findings have shown that 

embedded pharmacists can reduce medication use (average 1.7 medicines per resident ceased) 

and improved medication round efficiency (average one hour nursing time per day saved) (173, 

262). In hospital settings, inclusion of pharmacists in multi-disciplinary ward teams is well 

established in both Australia and overseas. The benefits of clinical pharmacist participation in 

the hospital care of older patients include improved appropriateness of prescribing and reduced 

prescribing errors (21, 184) 

11.6 Thesis finding five: enhancing the proximity between pharmacists 
and RACH care teams supports multi-disciplinary communication  

Physical separation between members of the RACH health care team, due to pharmacists and 

GPs practising primarily from off-site locations, has been implicated in medication errors (28, 

38, 176). Physical separation serves as a barrier to effective synchronous communication 

between members of the care team, and RACH care staff spend significant proportions of time 

during their shifts contacting community pharmacists and GPs to resolve medication-related 

issues (38, 68). Physical separation of practitioners likely contributed to the high rates of non-

verbal, written communication reported by participants in the second study (Chapter 3). In the 

third study, where the RCP was located on-site at the intervention RACH as their primary 

practice location, verbal, face-to-face communication occurred frequently and preferentially 

over written forms of communication. Communication took place frequently as a stand-alone 

activity or was a necessary component of other types of activities (Chapter 5). It was observed 

that the communication diary provided for RACH staff to leave written messages for the RCP 

was used infrequently (42 instances, Chapter 6) compared with the documented incidence of 
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verbal communication (total 260 instances, Chapter 5). The communication diary was most 

often used for non-urgent enquiries that were identified by RACH staff on RCP non-workdays. 

These findings highlight the dominant nature of ‘corridor conversations’, which are well 

recognised as a normal and routine part of clinical communication between health care 

providers (263), and which help to facilitate interdisciplinary practice (264). Chance encounters 

and corridor conversations are perceived as necessary work-arounds for the absence of formal 

avenues for communication during RMMRs (109). Informal corridor conversations between 

health professionals was identified as a valuable component of pharmacist integration into 

general practice (175). The ease of access for RACH staff to a pharmacist in close proximity 

was a key concept identified by participants as an enabler to providing efficient and person-

centred care relating to resident medication use (Chapter 6). The RCP was funded for two days 

per week during the pilot trial, limiting opportunities for communication with other members 

of the team to those days. This could be addressed through increased pharmacist contact time 

in future. In other primary care settings, co-locating and integrating pharmacists in general 

practice clinics has been reported to improve communication and collaboration within the 

general practice team (265). Pharmacists in this setting collaborate with GPs on clinical issues 

(266, 267) and positive outcomes, including improvements in patient blood pressure and 

glycosylated haemoglobin control, were associated with face-to-face verbal communication 

between clinicians (268).  

11.7 Thesis finding six: enhancing the partnerships between pharmacists 
and RACH care teams supports multi-disciplinary collaboration  

Person-centred medication management is best achieved by interdisciplinary planning and 

practice (269). This thesis revealed improved efficiency in information exchange through the 

partnerships established between the RCP and the RACH care team, evidenced by the 

achievement of frequent collaborative activities, and highlighted the need for multi-disciplinary 

collaboration within the RACH setting. Being an on-site member of the team enhanced the 

professional relationships and rapport developed between the pharmacist and other members of 

the RACH care team. It was clear from the qualitative data and themes extracted from the 

interviews and communication diary in Chapter 6 that the relationship between the RACH 

nursing and care staff and the RCP had a basis in trust and rapport, and developed into team-

wide recognition of expertise and leadership in medication management. The resulting benefits 

of having access to an on-site medicine expert, and this leadership within the RACH care team, 
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were shared problem solving and consequent improved responsiveness to resident needs. It has 

previously been reported that building trust between pharmacists and RACH nursing and care 

staff is perceived as relatively simple to achieve, provided the pharmacist proactively engages 

with the team through open and honest communication and has a positive and helpful attitude 

(109). The pharmacist piloting the RCP role confirmed the importance of these concepts in 

establishing trust and rapport in order to create partnerships and integrate into the team (Chapter 

6). The pharmacist highlighted the concepts of ‘being on the floor’ instead of ‘being in an 

office’ as an important approach to successful integration into the care team, as remaining in an 

office behind a closed door would not achieve the necessary partnerships with nursing and care 

staff to overcome perceptions of the role being external to the team despite the enhanced 

proximity. During implementation of on-site pharmacist integration into RACH in the United 

Kingdom, it was highlighted that establishing relationships with the RACH staff and GPs was 

a time-intensive component of the project, but was also essential before the service could be 

effectively launched (270).     

Collaborative team-based care improves efficiency, quality of care and ability to manage 

clinical complexity (271). As discussed in Chapter 6, section 6.2.5, and Chapter 5, section 5.2.5, 

having an appropriate skill mix within the RACH team is also an important component of 

successful team-based care. An inadequate skill mix, including poor ratios of regulated to 

unregulated staff, is associated with lower quality care (177, 178). Including a member of the 

team who can provide medicines information to support clinical decision making will likely 

help support high quality care in an industry where medication management activities, such as 

medication administration, are increasingly performed by unregulated care staff (177, 178, 

190). Improved efficiencies and shared problem solving were enabled by the ease of access to 

pharmacist expertise provided by the RCP model and subsequent partnerships within the RACH 

team. Rather than simply answering an enquiry, the RCP was able to provide comprehensive 

and creative responses that were timely and resident-focussed in a safe collegial environment, 

as well as education and practice suggestions for similar future situations. RACH care and 

nursing staff valued the education and comprehensive responses to enquiries provided by the 

RCP to support learning and improve efficiency (Chapter 6).  Under current practice 

arrangements in Australia, significant amounts of staff time are spent contacting off-site 

pharmacists and GPs to rectify specific medication issues (40). 
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11.8 Finding seven: pharmacists embedded in RACH can perform 
individual-level interventions to improve quality use of medicines 

Successful integration of a new clinician into an established care team requires advanced 

planning and reflection on an intended practice model by participants (272). The third study in 

this thesis was naturalistic in design to enable the RCP role to develop, adapt and prioritise 

interventions, according to the needs of the RACH staff and residents (187). The intended list 

of secondary outcomes measured were derived from a list of desirable tasks and key 

performance indicators developed in collaboration with members of the funding RACH 

organisation and was published as the study protocol presented in Chapter 4. This was to inform 

the RCP on what the intended role may involve operationally. The intended practice model was 

previously undefined in the Australian literature; therefore, a combined strategy of advanced 

role planning and naturalistic development were necessary to achieve a balance between 

resident needs and consistency with regulatory frameworks governing RACH (272).  

The RCP was able to undertake resident-oriented interventions, which were clinical 

interventions directed at the individual level to manage actual and potential medication-related 

problems. These activities were completed in response to requests from other members of the 

care team or were self-initiated following identification of scope for practice improvement. 

Individual-level activities undertaken by the RCP included comprehensive medication reviews 

and providing pharmaceutical opinion, to optimise medication management at the individual 

resident level. These were key activities undertaken by the RCP in response to RACH staff and 

resident requests, suggesting that these were perceived as valuable services enabled by the ease 

of access to pharmacist expertise. However, it was less clear from the results presented in 

Chapter 9 how these interventions translated into improved outcomes for residents, based on 

the clinical indicators of medication use quality investigated. The case series presented in 

Chapter 10 highlighted how there were actual and potential medication-related problems 

identified and resolved as a result of RCP-initiated actions, which may have led to harm or 

outcomes such as hospital admission had the RCP not intervened. There was a reduction in 

hospital admission rates observed in study 3, which has been reported as an outcome associated 

with embedding pharmacists in general practice (273). This thesis provides the first Australian 

evidence of reduced hospital admissions associated with an embedded aged care pharmacist 

model, and it is important to recognise that the pharmacist interventions achieving this 

association were directed at both the individual and system levels. Internationally, pharmacists 
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embedded into RACH in the United Kingdom have been reported to undertake similar 

interventions, including comprehensive medication reviews and case conferencing with the 

multi-disciplinary team, inclusive of residents and family members, and this led to a reduction 

in preventable hospital admissions estimated to achieve a £75 million saving to the public health 

system (173).  

11.9 Finding eight: pharmacists embedded in RACH can perform system-
level interventions to improve quality use of medicines 

The RCP was able to undertake organisation-oriented interventions, which were system-level 

interventions to broadly improve medication management practices and medication safety in 

the RACH. System-level interventions included quality improvement activities, audits and 

education for RACH staff directed towards large scale improvements that would improve 

medication safety for all residents at the intervention site. Similar to individual-level 

interventions, system-level interventions were in response to requests from other members of 

the care team or were self-initiated following identification of scope for practice improvement.  

A key example of how the system-level interventions described and quantified in Chapter 5 

translated into practice change was the improved medication administration appropriateness 

and efficiency reported in Chapter 7. In this example, the RCP spent a large amount of time 

undertaking quality improvement activities (64.3 hours) and providing direct training and 

education to staff (32.3 hours), directed at improving efficiency and safety in medication 

administration practices, including DFM and medication storage to minimise the risk of errors. 

These activities resulted in a reduction of overall rates of DFM and elimination of inappropriate 

DFM at the intervention site. Reducing DFM, regardless of concordance with safety 

recommendations, is important for ensuring full dose delivery as drug loss during modification 

processes is common (213). The RCP also led the implementation of organisational policy to 

change from fruit and dairy based food vehicles used to administer medications to a specially 

formulated commercial vehicle (Gloup®), to negate potential drug-food interactions (214), and 

likely contributed to the reduction in staff time spent on medication round by eliminating the 

need for vehicle preparation. Uptake of this policy was greater at the intervention site; however, 

both sites adopted and implemented the use of the commercial vehicle. This illustrates how a 

system-level quality improvement activity led by an appropriate member of the team can result 

in improved safety and efficiency and become readily adopted within an organisation. 
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Streamlining and improving appropriateness of medication administration processes had a 

positive secondary effect of reducing care staff time spent on medication administration rounds, 

equating to an average potential time saving of 61 minutes per round (Chapter 7). Similar 

findings have been reported in the United Kingdom, where embedding pharmacists in RACH 

resulted in improved efficiencies in medication administration processes to release an average 

of one hour of nursing time per day which was re-invested into other resident care activities 

(262).  

11.10 Finding nine: enabling a participatory approach to decision making 
is a ‘game changer’ for Australian aged care 

Responsiveness to resident needs and person-centredness of care was heavily evident in 

participant responses captured and discussed in Chapter 6. Frequency and timeliness of 

resident-level activities, such as medication review, were able to be prioritised according to 

acute risk factors for medication-related harm, such as care transitions from hospital or new 

RACH admission. Interview participants perceived an increase in the quality use of medicines 

for residents at the intervention site; in particular, participants spoke specifically about their 

perception that the RCP model enhanced resident and family member informed decision 

making. The pharmacist was able to explain the rationale behind proposed medication changes 

and recommend optimised medication management to residents and their family. Effective 

communication of evidence-based health information was a key enabler for residents and family 

to actively engage in the decision making process. This participatory approach supported family 

and resident involvement in medication decision making, as an equal part of the health care 

team, and was identified by the pharmacist as being a potential “game changer” for aged care 

(Chapter 6). Currently in Australia, family members are rarely involved in the process of 

decision making during RMMRs (109) and the Royal Commission has highlighted lack of 

family involvement as a key issue (137).  

Participants in both study 2 and study 3 highlighted that when GPs and pharmacists primarily 

practise off-site and provide services to RACH remotely or on a visitational basis, it is 

logistically challenging to create opportunities for participatory approaches to medication-

decision making such as case conferencing. This issue has been highlighted both in Australia 

and internationally, where case conferencing improves medication management, particularly in 

regard to discussing end-of-life care, where families place value on being able to contribute to 
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care planning processes and being provided an opportunity for their questions to be answered 

(43, 189). Inclusion of family members in decision making is a key component in the 

management of dementia in particular, where the risks and benefits of prescribing and 

deprescribing medications require careful consideration and ongoing review as the disease 

progresses (61). Additionally, there is insufficient autonomy currently provided to cognitively 

unimpaired RACH residents with capacity to manage and administer their own medicines, 

which discourages resident engagement and participation in their care (274). Embedded 

pharmacists in RACH could perform similar roles to hospital pharmacists in assessing benefit 

and capacity for resident self-administration of medicines and provide assistance and 

monitoring (274). 

11.11 Strengths and limitations of this research 

11.11.1 Strengths of this research 

The research undertaken in this thesis facilitated opportunity for reflection on current models 

of pharmacy practice in RACH in studies 1 and 2; and planning and implementation of a 

desirable future practice model in collaboration with members of a RACH team in study 3. This 

is key to implementing a successful practice model that is responsive to resident needs, and 

defines the role of the new pharmacist member of the RACH team (272). The first two studies 

conducted as part of this thesis provided insight into the elements of existing models of 

pharmacy practice in RACH that are likely to enhance or detract from service efficacy for 

residents at high risk of medication-related harm. These findings consequently informed the 

development of an embedded pharmacist model in the third study conducted as part of this 

thesis, which has not previously been evaluated in the Australian literature. 

In the first study, a comprehensive search strategy that was conducted using six scientific 

databases was undertaken and reporting complied with evidence-based PRISMA framework 

(110). A validated quality assessment procedure was undertaken independently by two authors 

to minimise bias. The systematic review identified a range of research designs and outcomes, 

which is important for evaluating strategies in a complex population.  

In the second study the perspectives of the three key health professional groups involved in the 

delivery of RMMRs were included in a cross-sectional study. Including the perspectives of each 

role was important as each professional group has a different contribution to the service and 
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level of engagement with the residents, to provide a more comprehensive reflection of the 

strengths and weaknesses of the service. Data obtained from the participants in this study 

supported findings from the first study, which indicate professional collaboration and 

communication were key factors in effective service delivery for residents with dementia. 

Research emphasising the needs of RACH residents with dementia has been limited, therefore 

these studies have contributed data towards effective health service development for residents 

with complex health needs.  

The third study was conducted in a research-ready RACH organisation, enabled by a payment 

structure and naturalistic research design which enabled flexibility in RCP role development in 

accordance with resident, staff and organisational needs.  

Research into optimal clinician skill-mix in RACH is of increasing importance with Australia’s 

ageing population, growing intensity of medical management of co-morbidities, increasing 

prevalence of dementia diagnoses and complexity of resident health needs. There is an 

established lack of skilled nursing staff in RACH to meet the increasingly complex needs of 

residents (275). There has also been a downward trend in allied health staffing since 2003 (7.6% 

to 4%) (275); however, these findings do not include pharmacists as part of allied health 

staffing. The data collected as part of this Australian-first research into the feasibility of 

embedding pharmacists in RACH has shown that it is feasible, and on-site pharmacists may be 

able to positively influence various clinical and operational outcome associated with the quality 

use of medicines. This research offers key evidence supporting RCPs as a feasible model of 

care to address the large gap in the quality use of medicines for complex multimorbidity. The 

flexibility of the embedded pharmacist to review residents as frequently as clinically necessary 

in study 3 was a strength of this model, similar to findings from research into pharmacists 

embedded in general practice (259). Timely pharmacist intervention, without the need for a 

referral from the GP, more closely reflects standards of care provided by pharmacists in aged 

care internationally (75, 84, 139, 274, 276, 277). No adverse events associated with the RCP 

were reported to the research team or identified in the activity records and, therefore, there was 

no evidence of adverse effects associated with an on-site pharmacist.  

The on-site pharmacist model piloted in this research has also provided important insight into 

potential barriers, including cost or source of remuneration, and workforce considerations, such 

as defining the role and scope of practice within the team. Issues such as an appropriate 
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pharmacist-to-bed ratio would need to be addressed by future researchers and policy makers. 

The finding from this research have informed the proposed pharmacist-to-bed ratio of one full 

time pharmacist to 200 resident beds by the SHPA (274). Potential barriers to integration, such 

as source of remuneration and role definition/scope within the team, are similar to the barriers 

perceived by participants in research exploring pharmacist integration into Australian general 

practice clinics (267). 

11.11.2 Limitations of this research 

This research had several limitations, which are outlined in each corresponding chapter, and a 

summary synthesis of key research limitations is provided here.  

A consistent limitation to the external validity of all three studies was sample size. The search 

terms used in the first study identified only six studies that reported outcomes of medication 

reviews in RACH residents with dementia and may have failed to identify additional studies 

that included a subgroup analysis of residents with dementia. There were low numbers of 

responses in all three groups of health professionals surveyed in the second study. This was 

despite repeated advertising and distribution of the survey links and offering a participation 

incentive. Therefore, opinions and perceptions expressed may not be representative of the wider 

population of health professionals. It was also not possible to calculate response rates, as there 

was no way to determine the total sub-population of health professionals in each group who 

were eligible for participation. In the third study, there was a low resident participation rate of 

approximately 50% at each RACH that was included in the quality use of medicines analysis 

and, therefore, may not have been representative of the overall population. There was also a 

large difference in the total resident consent rates between the two sites, despite equivalent 

project promotion. This was likely a lack of incentive for residents at the control home and a 

reflection of the complex decision making arrangements in place for RACH residents (278). 

Three months was allocated to resident recruitment at both sites prior to the intervention, with 

ongoing efforts throughout the duration of the RCP period. This was much shorter than time 

allocated for recruitment in previous research, with a mean of 219.6 days (SD 84.2) only 

achieving a resident participation rate of 31.5% (116), suggesting recruitment approaches in 

study 3 were reasonable but more time was needed. A greater lead-in time was not possible for 

the third study due to funding and time constraints associated with PhD candidature. Future 
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research will need to consider strategies and time allocation for enabling family engagement 

and participant recruitment (116).  

The cross-sectional design implemented in study 2 and used as a component of the methodology 

in study 3 was useful for obtaining data of stakeholder perceptions and reflections on 

experiences with the different pharmacy practice models evaluated in each; however, responses 

to questions that relied on participant recall may have been inaccurate. Additionally, most of 

the survey and interview participants in study 3 were staff employed by the same RACH 

organisation, and the purposive sampling method used limits generalisability, as is common in 

exploratory research (188). There was potential for leading questions during interviews to bias 

responses. The funding organisation selected the intervention site, which may have introduced 

social desirability bias (279), and the evaluation of a single pharmacist in a single site limits 

generalisability. The RACH organisation that provided the funding for the embedded 

pharmacist project was also the employer of the pharmacist recruited to the role, thus a potential 

conflict of interest and potential for unconscious bias in feedback cannot be excluded (280). 

As discussed in previous chapters, there were several other limitations to the third study, some 

of which were anticipated but unavoidable due to funding constraints. In particular, the RCP 

was only on-site at the intervention RACH for two fixed consecutive days per week. This 

limited the accessibility of RCP advice and consultation on medication-related issues by 

nursing staff, who would wait until the RCP was on-site to address non-urgent issues. Part-time 

availability also restricted the capacity of the RCP to prioritise clinical interventions towards 

individual residents who did not have high priority medication-related issues, and limited 

opportunities for synchronous discussion with GPs during visits to the RACH to facilitate 

timely problem resolution. This also restricted opportunities for participation in case 

conferences and clinical meetings on particular weekdays. Additionally, the accessibility of 

vaccination by the RCP for RACH employees was restricted to specific weekdays, which 

limited access for staff working exclusively on weekends, evening shifts and part-time on days 

where the RCP was not present.  

The short study period of six months was likely to have been an insufficient timeframe to assess 

the clinical impact of the RCP activities using the indicators of medication use quality reported 

in Chapter 9. The resident population recruited to the study were multimorbid adults with a high 

rate of cognitive impairment and limited life expectancy. Balancing treatment efficacy and 
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safety is complex in older, multi-morbid adults (242), and identifying cause and clinical effect 

relationships between interventions and outcomes, such as hospital admissions and falls, is 

challenging in this population. Additionally, the baseline usage rates of antipsychotics (7% 

study site, 5% control site) were already very low compared to rates of 13-42% reported in a 

2018 literature review of antipsychotic usage rates in Australian RACH (62). There may have 

been limited scope to improve on this indicator as the usage that was observed may have been 

clinically appropriate and unable to reduce further. It was not within the scope of the pilot study 

to assess the overall appropriateness of medication use; thus, it is not possible to determine 

whether the rates of polypharmacy observed were clinically inappropriate or could have been 

improved. Polypharmacy may be clinically appropriate and necessary for the long-term 

management of the multimorbid population included in the study.  

A naturalistic approach to assess the feasibility of pharmacist integration into RACH was 

necessary to support role flexibility and adaptability to the demands of the organisation and 

workplace culture (187). However, this design limited the analysis of pharmacist integration to 

the combined geographical proximity, acceptability and demand, rather than a more robust 

framework for defining and evaluating integration. Future studies could use implementation 

frameworks, such as dynamic sustainability framework (192), to strengthen research rigour. 

Flexibility and emphasis on professional relationships were key strategies that facilitated the 

integration of pharmacists into RACH in the United Kingdom (270). 

There was a cross-over of visiting GPs caring for residents at both sites, and nurses at both sites 

attended joint organisational clinical meetings where the RCP recommended policy and 

practice changes, such as the introduction of Gloup®. Therefore, the risk of additional 

contamination of the control site cannot be excluded. Future study designs could consider using 

sites from different organisations to reduce this effect. The control site had to be excluded from 

the vaccination analysis reported in Chapter 8 due to site contamination, as discussed in 

Appendix 4.The allocation of intervention and control sites was non-randomised; therefore, this 

study is limited by potential allocation bias and the researcher was unblinded to site allocation.  

Components of this study, such as medication administration practices, were limited by the 

presence of the researcher observing the medication rounds. RACH employees were aware that 

they were being observed and which practices were of interest, thus Hawthorne Effect cannot 

be excluded (279).  
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Examination of the economic implications of embedding pharmacists in Australian RACH was 

beyond the scope of this pilot research. Cost is a key barrier to implementation of new health 

care services, identified both in the third study of this research (Chapter 6) and elsewhere (281). 

Participants in this study perceived the cost of pharmacist wages as a potential barrier to 

embedding pharmacists into RACH, and a range of funding models were suggested by 

participants to support the role. Further research examining: personal medication expenditure 

for residents; RACH organisation expenditure on staff costs for medication-related activities 

such as administration, ordering medications and error management; expenditure on 

medication-related hospital admission and ED presentations; and Pharmaceutical Benefits 

Scheme (PBS) expenditure is needed, to determine whether there are potential savings for these 

stakeholders that offset the cost of pharmacist wages. Economic implications of embedded 

pharmacist services in Australian RACH have not yet been discerned, and remain an ongoing 

evidence gap (72). 

11.12 Future pharmacy practice in Australian aged care homes  

High rates of medication usage, significant disease and medication burdens, impaired cognition 

and communication, complex decision making arrangements, evolving care goals and 

prioritisation of symptom management in the context of a terminal illness are a perfect storm 

for medication-related harm. This describes RACH residents with dementia, the sub-population 

most vulnerable to medication errors and adverse outcomes associated with medicines use in 

aged care. People with dementia are the predominant population in RACH due to high levels 

of care dependency resulting from disease advancement. Yet, there are minimal strategies in 

place to ameliorate their risk of medication-related harm and ensure emphasis on quality of life.  

Pharmacists are well established as part of hospital care teams globally, are increasingly 

becoming integrated into general practice, both in Australia and overseas, and into RACH 

internationally (66, 274, 282, 283).  RACH have been referred to as a “healthcare black hole” 

due to perceptions of being low priority (270). It is now more important than ever for Australia 

to decide what best possible care looks like in residential aged care and start to “reform, repair 

or replace” deficiencies in the aged-care system that lead to medication-related harm and 

implement successful medication management strategies (75, 284). Pharmacists should be 

included in multi-disciplinary health teams wherever medicines are used (66). Currently 

pharmacists are too separated from the point-of-care to proactively manage and implement 
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timely interventions to prevent medication-related problems in RACH (274). RACH allied 

health staffing arrangements should reflect other health service multi-disciplinary team 

arrangements, such as hospitals, more closely and should include onsite pharmacists (274).  

Medication management in RACH is increasingly implemented by unregulated care staff with 

minimal health training, who lack the skills required to provide clinical health care, rather than 

registered nursing staff (275). There is no funding currently provided under the Aged Care 

Funding Instrument or any other subsidy scheme for a clinician to focus on medication safety 

in RACH. Health care and aged care are inextricably linked (285). Yet there is almost no 

recognition in either the Aged Care Quality Standards or the Accreditation Standards of the 

complexity of resident health care needs, the high-level clinical skill required to effectively 

manage these health care needs or the value this adds to aged care (274). The actual care needs 

of the complex RACH population must be used to determine the clinician skill-mix that is best 

equipped to adapt with changing and increasing demands for care, in order for health care to be 

efficient and effective, and therefore sustainable (286). Consideration of the pharmacist 

workforce required to achieve the desired skill-mix will be required, including appropriate 

pharmacist-to-bed ratios. The pharmacist who piloted the RCP role suggested that a full-time 

pharmacist could manage 50 beds per day (250 per week). The Society for Hospital Pharmacists 

Australia (SHPA) has recommended a more cautious ratio of one equivalent full-time 

pharmacist to every 200 aged care residents (274). Training for future RCPs will also need to 

be carefully considered and facilitated. The pharmacist piloting the role was AACP accredited 

in medication review and had 29 years of experience as a pharmacist working in various 

settings, including hospital and community pharmacy. The Pharmaceutical Society of Australia 

(PSA) has released recommendations on qualifications, skills and training required for future 

RCPs, following findings from this thesis (287). The PSA recommend a minimum of two years’ 

experience as a generally registered pharmacist, accreditation in medication review, and 

completed or in-progress post-graduate qualification or credentialing in a relevant field such as 

advanced practice or diabetes education (287).  

Evidence shows that pharmacists providing medication reviews and QUM services in RACH 

can identify and prompt resolution of medication-related problems, reduce inappropriate 

antipsychotic and benzodiazepine use, and reduce the incidence of falls (62, 72, 75, 90). 

Demand for on-site pharmacists to be embedded in Australian RACH is growing in response 
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to the 2018 announcement of the Royal Commission into Aged Care Quality and Safety. Peak 

health practitioner representative bodies including the Australian Medical Association (AMA), 

the SHPA, and the PSA, have voiced strong support for the integration of on-site pharmacists 

into the RACH workforce.  

PSA strongly believes that… pharmacists must have a greater role in the 
residential aged care sector to utilise their unique medicines expertise to 

ensure the safe and optimal use of medicines for older Australians... 
Following the success of the Goodwin Aged Care Services feasibility study, 
PSA considers there is a case to undertake a trial embedding pharmacists 

into aged care facilities throughout the country. Our proposal is to 
integrate and rigorously evaluate this program in 200 aged care sites 

across Australia. Pharmaceutical Society of Australia 2019 (288) 

For residents' medication management needs, this can be achieved by a 
collaborative, patient-centred clinical pharmacy model in all aged care 

facilities and home care services to address the complex needs of aged care 
residents and home care clients, and their heightened risk of medication-

related incidents. The SHPA recommends a ratio of one equivalent full-time 
clinical pharmacist to every 200 aged care residents to provide an 

appropriate level of medicines management or clinical pharmacy care. 
Society of Hospital Pharmacists Australia 2019(274) 

The Commonwealth government has committed $3.7 million dollars to embed pharmacists in 

RACH across the ACT as part of a larger pilot program in 2020. The findings from this thesis 

will be essential to guide the implementation of this program. 

The research conducted as part of this thesis has identified that: 

 Multi-faceted medication review and quality use of medicines strategies that provide 

support for multi-disciplinary collaboration and effective communication can contribute 

to reductions in polypharmacy and inappropriate psychotropic medication use for 

residents with dementia.  

 RMMRs are currently provided on an ad-hoc basis by consultant pharmacists who are 

not remunerated to participate in case conferences or routinely engage with the RACH 

care team to follow-up on resident progress.  
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 It is feasible to embed pharmacists into Australian RACH as determined by staff and 

resident acceptability of the role and demand for pharmacist expertise; no additional 

harms were introduced.  

 On-site pharmacists provide RACH staff with accessible pharmaceutical expertise, and 

pharmacists can routinely collaborate with members of the care team, including the 

residents and their families, to provide a clinical pharmacy service that is responsive to 

resident needs.  

 On-site pharmacists can engage in shared problem solving with the RACH care team, 

and reduce inappropriate medication administration practices, improve allergy and 

adverse drug reaction documentation, improve safety culture, reduce staff time spent on 

medication-related activities, reduce hospital admission rates, improve staff influenza 

vaccination rates, and provide timely follow up and monitoring of medication-related 

issues. 

 Remuneration for the time taken to collaborate and communicate is an important 

element to consider in future models of pharmacy practice in RACH, to ensure that that 

effective professional relationships are established, timely transfer of information 

between members of the care team is supported, and family members are engaged in 

medication management decision making.  

Medication management is an integral part of clinical care provided to residents. This research 

and submissions to the Royal Commission by the AMA, PSA and SHPA have identified that 

the MBS and RMMR funding arrangements and restrictions on review frequency associated 

with the RMMR service are too restrictive and do not support a preventative approach to 

medication management or appropriately enable pharmacist and physician collaboration (274). 

RMMR pharmacists also have limited access to clinical information to assess medication 

appropriateness in the context of the resident and searching for this information is a time-

intensive task that detracts time from other components of the review. Community pharmacists 

largely offer a medication supply service that is conducted remotely, offering limited 

opportunities to provide residents and family members with medicines information (68). This 

is a lower standard of care to that which is offered to consumers who do not reside in RACH 



Chapter 11 

197 

and are able to present to a community pharmacy enabling opportunity for medication 

discussion with pharmacists. 

Australian policy makers need to prioritise the re-evaluation of aged care quality and 

accreditation standards and funding arrangements that govern minimum numbers of skilled, 

regulated health practitioners in aged care (275), including on-site pharmacists, and subsidise 

an appropriate skill-mix to improve medication safety in RACH nationally. Alternatively these 

decision-makers will have to justify ongoing coronial enquiries into preventable medication-

related deaths to RACH residents and their families (9).  

11.13 Recommendations arising from this research 

There is currently an evidence gap in how quality use of medicines can be optimised and 

medication safety improved in Australian RACH, to prevent medication-related harm to 

vulnerable residents. In the context of the ageing Australian population and clear scope for 

improving quality use of medicines in RACH, urgent implementation of strategies to optimise 

medication safety in this setting is of paramount importance. The findings from this research 

have highlighted embedded pharmacists as a key intervention for improving medication 

management for residents at high risk of medication-related harm, leading to the seven 

following recommendations for future research: 

1. Due to the paucity of research in the area of embedded pharmacists in RACH, larger scale 

studies utilising cluster randomised controlled trial design are needed to provide additional 

insight into the potential benefits for residents, RACH organisations and the health care 

system.  

2. Future research should include multiple RACH sites to enable randomisation of intervention 

and control sites, and greater participant numbers to ensure validity and generalisability of 

findings. 

3. Carefully considered project lead-in time to enable consent and provision of education 

regarding the project will be necessary to achieve large resident participant numbers 

inclusive of residents with dementia, who may have complex EPOA arrangements.  
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4. Longer trial periods, of at least 12 months, in addition to reasonable lead-in time, will also 

be necessary for changes in practice and culture to be observed, and rapport between 

pharmacists and RACH teams comprised largely of shift-workers to be developed.  

5. Establishing relationships between pharmacists and RACH teams first and then the service 

model will be key. In the United Kingdom there were challenges faced to implementing the 

service, including perception that service implementation would create more work for the 

RACH managing staff (270). Flexibility in service delivery from the RCP in response to 

clear demands and performance indicators from the RACH staff and organisation will be a 

key facilitator of integration into future care teams. Integration should be measured using 

an implementation framework such as dynamic sustainability framework. Evaluation of 

training requirements for pharmacists embedded in RACH will also be necessary to support 

successful future workforce integration. 

6. Future research should evaluate the employment of pharmacists in the RACH setting and 

include outcomes and health care system costs and savings for sites with embedded 

pharmacists compared with the existing RMMR model.   

7. Lack of remuneration was a commonly expressed barrier to embedding pharmacists in 

RACH in this research, as well as during the implementation of clinical pharmacy services 

in other settings (289). Future research should evaluate personal medication expenditure for 

residents, RACH organisation expenditure on medication-related activities, and health 

system expenditure on medication-related hospital admissions and ED presentations, and 

PBS spending to determine economic sustainability of RCPs. 

11.14 Conclusions 

Medication-related harm continues to be a clinical and public health issue for our ageing 

population in RACH. People with dementia have the most complex medication burdens and are 

at highest risk of medication-related harm. Interprofessional collaboration is crucial for 

rationalising medicines use in RACH residents with complex health needs. The primary 

Australian pharmacist-led medication review service is currently inadequately structured and 

remunerated to enable and encourage routine pharmacist involvement in RACH medication 

management, and routine collaboration with other members of the multi-disciplinary care team.  
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This thesis has identified that it is feasible to embed pharmacists in Australian RACH. Nursing, 

care staff and residents routinely requested and accessed services and assistance relating to 

medication management from the residential care pharmacist. Embedded pharmacist expertise 

was valued by other members of the care team and was more readily accessible for RACH staff, 

compared with existing pharmacy practice models. Increased responsiveness to resident needs 

was a key success of the residential care pharmacist model as perceived by staff, and there were 

significant improvements to medication administration and safety practices observed, and 

decreased hospital admission rates for residents. However, the duration of the intervention and 

part-time arrangement of the pharmacist limited the ability to translate these findings into 

changes for other clinical outcomes relating to medication use, such as reducing polypharmacy.  

This thesis confirms the necessity and importance of enhancing the proximity and partnerships 

between pharmacists and RACH care teams. Routine pharmacist involvement in RACH 

medication management, particularly for high-risk residents such as those with dementia, is a 

key strategy for preventing medication-related harm. The results of this research may be used 

to direct future larger-scale investigations into the influence of residential care pharmacists on 

quality use of medicines, and social and economic implications for the residents, RACH 

organisations and health care system.  
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Appendix 1 – Glossary of terms 

Care staff  

 

A term primarily used in Australia to refer to employees who 
support registered and enrolled nurses to deliver resident care.  
Synonyms include healthcare assistant, auxiliary nurse, clinical 
support worker, team leader, care assistant, and assistant in 
nursing. May have certificate or other limited training, but any 
education is generally unregulated, and the staff themselves are 
unregulated. 

Case conference An approach that brings together relevant health professionals 
and the residents’ primary decision-makers, usually family 
members, to discuss the current stage of illness and agree on a 
person-centred management plan based on best available 
evidenced-based practice 

Charlson Index Assigns a weighted score to each of 17 comorbidities (diabetes, 
hemiplegia or paraplegia, any cancer, HIV/AIDS and major 
cardiovascular, renal, rheumatic, peptic ulcer and liver diseases), 
based on the relative risk of one-year mortality. The sum of the 
Charlson Index score is used to indicate disease burden. 

Co-morbidity A concomitant but unrelated pathologic or disease process; 
usually used in epidemiology to indicate the coexistence of two 
or more disease processes. 

Deprescribing For older patients much consideration is given to deprescribing, 
which is the planned and supervised withdrawal of unnecessary 
or inappropriate medicines 

General Practitioner A medical doctor based in the community who provides primary 
care and treatment for patients with minor or chronic illnesses, 
alternative nomenclature includes family physician. 

Hyperpolypharmacy The concomitant use of nine or more medications. 

Medication review A structured evaluation of a complete medication regimen 
aiming to optimise clinical outcomes, maximise benefits of 
medicine use and reduce risks of medicine use. 

Multi-disciplinary Includes clinicians from multiple health disciplines, such as 
nursing, allied health, medicine. 

Multimorbid The presence of multiple diseases, chronic conditions or co-
morbidities, often defined as a disease count of two or more. 

Non-dispensing 

pharmacist  

Pharmacist who does not supply medications as part of their role, 
instead they provide patient care and services which aim to 
optimise medication therapy and promote health and disease 
prevention. 

Pharmacist-led 
medication review 

A structured evaluation of a complete medication regimen 
aiming to optimise clinical outcomes, maximise benefits of 
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medicine use and reduce risks of medicine use, where 
pharmacological advice is provided by a pharmacist. 

Polypharmacy The concomitant use of five or more medications. 

Quality use of 

medicines 

Deciding whether it is appropriate to use a medicine, determining 
which is the most appropriate medicine and then monitoring the 
safety and effectiveness of the medicine to ensure that the best 
possible results are achieved. 

Quality Use of 
Medicines service 

A service provided by pharmacists and designed to assist RACH 
in meeting the healthcare needs of residents and includes 
activities such as medication advisory activities, education and 
continuous improvement. 

Registered nurse  

 

A nurse, generally a graduate from a University or college 
nursing program of 3-4 years, which contributes to their 
recognition by a national Registration Board of health 
practitioners to be licensed to deliver care as a nurse. 

Residential aged care 

home 

A special-purpose facility which provides accommodation and 
other types of support, including assistance with day-to-day 
living, intensive forms of care, and assistance towards 
independent living, to frail and aged residents. Synonymous 
nomenclature used include residential aged care facility, aged 
care facility, nursing home, long-term care facility. The term 
residential aged care home recognises that these facilities are 
‘home’ or place of permanent residence to the majority of 
residents.  

Residential care 
pharmacist 

A non-dispensing pharmacist embedded in a residential aged 
care home. 

Skill mix The combination of different categories of workers employed to 
provide care to patients. Usually distinguishing between 
Licenced nurses (also known as Registered Nurses, RN) (who 
tend to be educated at university educated, or may be trained at 
other educational facility), licenced practical nurses (LPN) 
(shorter training) (also known as enrolled nurses, EN), and 
unlicensed care assistants (also known as assistants in nursing 
(AINs), care workers, care assistants, nurses’ aide, personal 
carer, health services assistant, certified nursing assistant, patient 
care assistant, health care aide, nursing assistant. 
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Appendix 3 – RMMR survey questions distributed electronically 
to pharmacists, GPs and RACH nurses 

Accredited pharmacist survey questions 

1. How long have you been accredited to perform RMMRs? 

less than 1 year                  1 - 5 years                            6 - 10 years 

11-15 years                           16-20 years 

2. In which State/Territory do you primarily perform RMMRs? 

Australian Capital Territory                 Queensland                      Western Australia 

New South Wales                                 Tasmania                         South Australia 

Victoria                                                 Northern Territory 

3. In the past 12 months, how many RMMRs did you perform?  

0                                               1 – 10                                   10 - 20 

20 – 50                                     50 – 100                               more than 100 

4. Of these RMMRs conducted in the previous 12 months, how many of the residents had a 

documented diagnosis of dementia? 

100%                                       More than 75%                     50%  

Up to 25%                               None                                     Unknown 

5.  In which type of format do you usually receive RMMR referrals? 

Letter sent via regular mail                           Letter sent via secure/encoded email 

Letter sent via fax                                         Secure messaging 

      Other (please describe): 

6. Do you find that all the information you need to complete a RMMR is usually included in 

the referral? 

Yes, in at least 75% of cases I have all the necessary information 

No, in at least 75% of cases I have to request or locate additional information 
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7. Do you find that there is sufficient information at the aged care facility to conduct the 

review? 

Yes, in at least 75% of cases I have all the necessary information 

      No, in at least 75% of cases I have to request or locate additional information 

8. How often have you had to request additional information from the GP to complete an 

RMMR for a resident with a dementia diagnosis in the past 12 months? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

Always 

9. How often have you requested additional information from the nursing staff to complete 

an RMMR for a resident with a dementia diagnosis in the past 12 months? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

10. How often do you write in the resident’s notes at the facility as part of your RMMR 

service? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

11. When conducting a RMMR for residents with a dementia diagnosis, how often do you 

identify medication related problems and make a recommendation for resolution to the GP? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 
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12. How do you usually communicate your recommendations to the referring GP following 

a RMMR in residents with a dementia diagnosis? 

Regular mail                                    Secure/encoded email                 Fax  

Secure messaging                            Case conference                          Phone call 

Face to face discussion with GP     Other (please describe): 

13. How frequently are your recommendations known to be implemented following a 

RMMR in residents with a dementia diagnosis? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

14. How are you notified that your recommendations have been implemented?  

Secure/encoded email                              Direct feedback from the GP during discussion 

Follow up phone call                                Letter via fax 

Letter via regular mail                              Patient notes 

      Medication management plan                  Other (please describe): 

15. In the previous 12 months how many case conferences with the referring GP have you 

attended to discuss recommendations for RMMRs in residents with a diagnosis of 

dementia? 

0                                            1 – 5                                            5 - 10 

10 – 20                                  20 – 50                                        more than 50 

16. In the previous 12 months how many face-to-face discussions with the referring GP 

have you attended to discuss recommendations for RMMRs in residents with a diagnosis of 

dementia? 

0                                            1 – 5                                            5 - 10 

      10 – 20                                  20 – 50                                        more than 50 
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17. How frequently do you think residents with a dementia diagnosis should receive a 

RMMR (select all that apply)?  

Regularly, every week                                  Routinely, every month 

Periodically, every six months                     Annually 

Every 24 months                                          Whenever there is a change to their 
medicines 

Following a change in clinical status           Following discharge from hospital admission 

      Other (please specify): 

18. Do you think that increasing the frequency of RMMRs would help improve outcomes 

relating to medication related problems in residents with a diagnosis of dementia? 

Yes                                     No                             Not sure 

19. Do you think the monthly cap on RMMR service providers under the 6th community 

pharmacy agreement has had an impact on any of the following aspects of the service 

(select all that apply)? 

Accessibility for residents                                    No impact on the RMMR service 

Quality of service provided to residents              Resident outcomes 

Other (please specify): 

20. Do you think that the incidence of medication related hospital admissions would 

decrease if pharmacists were able to review residents with a dementia diagnosis more 

frequently? 

   Yes (please explain):                      No (please explain):                       Not sure 

21. Do you think the RMMR service improves collaboration between the members of the 

health care team? 

   Yes (please explain):                      No (please explain):                       Not sure 

22. Please describe any differences in conducting an RMMR for a resident with a dementia 

diagnosis compared to a RMMR for a resident without dementia.  
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23. Please describe the benefits of the current RMMR service to the residents with a 

dementia diagnosis. 

24. Please describe how the RMMR service could be improved to better meet the needs of 

the residents with a dementia diagnosis 

25. Please describe how the RMMR service could be improved to enable you to optimise 

the level of service that you are able to provide for residents with a dementia diagnosis.  

26. Please rate your level of satisfaction with the referral process for RMMRs in patients 

with dementia (1 = completely dissatisfied and many improvements needed; 5 = completely 

satisfied and no improvements required) 

1              2               3               4                5 

27. Please rate your level of satisfaction with the process of communicating 

recommendations following RMMRs in patients with dementia (1 = completely dissatisfied 

and many improvements needed; 5 = completely satisfied and no improvements required) 

1              2               3               4                5 

28. Please describe any feedback that you have received from referring GPs in the previous 

12 months on how the RMMR service could be improved. 

29. Please add any further comments you have regarding the RMMR service in residents 

with a dementia diagnosis here. 

General Practitioner survey questions 

1. How many years have you been practicing as a general practitioner? 

less than 1 year                  1 - 5 years                            6 - 10 years 

      11-15 years                           16-20 years                           more than 20 years 

2. In which State/Territory do you primarily practice as a GP? 

Australian Capital Territory                 Queensland                      Western Australia 

New South Wales                                 Tasmania                         South Australia 

      Victoria                                                 Northern Territory 

3. Are you the primary care physician for at least one patient with a diagnosis of dementia 

residing in an aged care facility? 
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             Yes                             No 

4. In the previous 12 months, how many referrals for a residential medication management 

review (RMMR) did you provide? 

0                                               1 – 10                                   10 - 20 

     20 – 50                                     50 – 100                               more than 100 

5. Of these RMMR referrals in the previous 12 months, how many patients had a 

documented diagnosis of dementia? 

100%                                       More than 75%                     50%  

      Up to 25%                               None                                     Unknown 

6. What format do you usually use for referring residents with a dementia diagnosis for a 

RMMR? 

Letter sent via regular mail                           Letter sent via secure/encoded email 

Letter sent via fax                                         Secure messaging 

      Other (please describe): 

7. How frequently over the previous 12 months did the accredited pharmacist conducting an 

RMMR contact you requesting additional information following referral?  

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

8. How frequently do pharmacists identify medication related problems during RMMRs in 

residents with a dementia diagnosis, and suggest recommendations for resolution? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

9. How are recommendations made by the accredited pharmacist usually communicated to 

you following a RMMR in residents with a dementia diagnosis? 

Regular mail                                    Secure/encoded email                 Fax  

Secure messaging                            Case conference                          Phone call 
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Face to face discussion with GP     Other (please describe): 

10. How frequently do you accept and implement recommendations made by pharmacists 

following an RMMR in patients with a dementia diagnosis? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

11. How do you notify the pharmacist that their recommendations have been implemented? 

Secure/encoded email                              Face-to-face discussion 

Telephone                                                Letter via fax 

Letter via regular mail                              Patient notes 

Secure messaging                                     Case conference 

Medication management plan                  Other (please describe): 

12. In the previous 12 months how many case conferences with pharmacists have you 

attended to discuss recommendations for RMMRs in residents with a diagnosis of 

dementia? 

0                                            1 – 5                                            5 - 10 

10 – 20                                  20 – 50                                        more than 50 

13. In the previous 12 months how many face to face discussions with pharmacists have 

you attended to discuss recommendations for RMMRs in residents with a diagnosis of 

dementia? 

0                                            1 – 5                                            5 - 10 

      10 – 20                                  20 – 50                                        more than 50 

14. Are recommendations made by accredited pharmacists appropriately prioritised in their 

communication to you? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 
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15. How frequently do you think residents with a dementia diagnosis should receive a 

medication review from a pharmacist? 

Regularly, every week                                  Routinely, every month 

Periodically, every six months                     Annually 

Every 24 months                                          Whenever there is a change to their 
medicines 

Following a change in clinical status           Following discharge from hospital admission 

      Other (please specify): 

Please rate your level of agreement with the following statements: 1 = strongly disagree; 5 

= strongly agree) 

16. Increasing the frequency of RMMRs would help reduce medication related problems in 

residents with a diagnosis of dementia 

      1                 2                      3                    4                        5 

17. The referral process for RMMRs is efficient and straightforward 

      1                 2                      3                    4                        5 

18. The process of communicating uptake and implementation of recommendations 

following an RMMR is efficient and effective in achieving the purpose of the review 

      1                 2                      3                    4                        5 

19. Do you think that the incidence of medication related hospital admissions would 

decrease if pharmacists were able to review residents with a dementia diagnosis more 

frequently? 

Yes (please explain):                      No (please explain):                       Not sure 

20. Do you think the RMMR service improves collaboration between the members of the 

health care team? 

Yes                         No                                 Not sure 

21. Please list the benefits of the current RMMR service to the residents with a dementia 

diagnosis. 

22. Please describe how the RMMR service could be improved to better meet the needs of 

residents with a dementia diagnosis. 

23. Please describe any feedback that you have provided to pharmacists in the previous 12 

months on how the RMMR service could be improved. 
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24. Please add any further comments you have regarding the RMMR service in residents 

with a dementia diagnosis here. 

Nurse survey questions 

1. How long have you worked in aged care nursing? 

less than 1 year                  1 - 5 years                            6 - 10 years 

      11-15 years                           16-20 years                           more than 20 years 

2. What type of nurse are you? 

Enrolled nurse                      Registered nurse                   Other (please specify): 

3. Do you routinely care for residents with a diagnosis of dementia? 

        Yes                         No                                 Not sure 

4. In the previous 12 months, how many residents with a dementia diagnosis have you 

observed having a residential medication management review (RMMR) performed?  

0                                            1 – 5                                            5 - 10 

      10 – 20                                  20 – 50                                        more than 50 

5. In the previous 12 months, how many residents with a dementia diagnosis do you think 

could have benefited from a RMMR but did not receive one? 

0                                            1 – 5                                            5 - 10 

      10 – 20                                  20 – 50                                        more than 50 

6. How frequently do you think residents with a dementia diagnosis should receive a 

RMMR? 

Regularly, every week                                  Routinely, every month 

Periodically, every six months                     Annually 

Every 24 months                                          Whenever there is a change to their 
medicines 

Following a change in clinical status           Following discharge from hospital admission 

      Other (please specify): 

7. Do you think that residents with a dementia diagnosis would benefit from more regular 

pharmacist review than residents who do not have dementia? 
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Yes (please explain):                           No (please explain): 

8. In the previous 12 months, how often were you asked to provide information to the 

pharmacists conducting RMMRs for residents with a dementia diagnosis? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

9. How often were you able to provide the information that was requested by the 

pharmacist? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

10. When pharmacists are performing RMMRs in residents with a dementia diagnosis, how 

often do they observe how medications are administered?  

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

11. How often have you been provided with information on how to improve medication 

administration by the pharmacist during a RMMR for residents with a dementia diagnosis? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

12. How often are the recommendations made by the pharmacist during an RMMR 

documented at the facility for you to access? 

Never                                                            Occasionally, in less than half of the cases 

Usually, in about half of the cases               Most of the time, at least 75% of cases 

      Always 

13. Please list the benefits of RMMRs to the residents with a dementia diagnosis. 
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14. Please describe how RMMRs help you perform your role in quality medication use. 

15. Please describe how RMMRs could be improved to better meet the needs of the 

residents and their medication use. 

16. Please describe how RMMRs could be improved to help you learn more about your 

role in the quality use of medicines. 

17. Please add any further comments you have regarding the RMMR service in 

residents with a dementia diagnosis here. 
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Appendix 4 - Unavoidable differences between implemented 
methodology and study protocol 

The actual methodologies and analyses implemented are described in the manuscripts included 

in Chapters 5-9. There were several differences between the planned study protocol and the 

actual data obtained and subsequent analyses conducted which will be summarised and justified 

in this appendix. The primary reasons for deviation from the planned protocol were 

unavailability of data to enable analysis, or contamination of data at the control site.  

Under Table 4.1 there were 6 secondary clinical and operational objectives, with corresponding 

outcomes listed under Table 4.2, that were unable to be assessed in accordance with the planned 

study protocol:  

1.  Improving the rate of pharmacist-led medication reviews was not able to be assessed 

accurately in accordance with the planned protocol due to inconsistency in the 

availability of data on the incidence of RMMRs at both sites. In particular, it was noted 

that there was a significant delay in documentation that a RMMR had been undertaken 

at both sites, which meant that data collection at follow-up would have likely resulted 

in falsely low rates of RMMRs during the immediately preceding time period. Similarly, 

this delay and lack of documentation precluded analysis of implementation rates of 

pharmacist recommendations made during medication reviews.  

2. It was not possible to capture rates of falls for participating residents only. Data 

pertaining to rates of falls was only available at the facility-wide level through the 

incident reporting system. The RCP had directed clinical interventions toward residents 

participating in the study; therefore, assessing fall rates at the facility-level may not 

accurately reflect the influence of the RCP-led activities on participating residents as 

non-participating resident falls were also included in that data. The results of resident 

fall rates were planned for analysis and reporting under Chapter 9 of this thesis. 

Similarly, medication refusal rates were not able to be extracted from the electronic 

resident health records to quantify any changes within the study population and were 

only available at the facility-level. Results on medication refusals were planned for 

analysis in Chapter 7.  
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3. The time taken to correct mediation errors during transfers of care at admission or return 

to the RACH was not able to be obtained under this study design. Documentation of 

these events was restricted to the RCP activity data so it was not possible to establish 

baseline rates of time taken for error correction at the study site, or rates at either 

timepoint at the control site. A time and motion study design may be more appropriate 

to capture this type of data in future research (290).  

4. Pharmacist-led point of care testing was not undertaken by the RCP during the study 

period. Due to the naturalistic nature of the study design, this service was not required 

from the pharmacist by the organisation and therefore not prioritised by the RCP over 

other clinical and operational interventions. As discussed in Chapter 5, an evolving 

coding system was used to record the types of activities performed by the RCP. 

Therefore, the list of anticipated activities presented in Table 4.3 of this chapter is 

different to that presented in Table 5.1 of Chapter 5.  

5. Potential medication-related problems were partially assessed according to the criteria 

listed under Table 4.2 due to insufficient data availability to accurately assess MAI. The 

MAI includes 10 criteria to assess the appropriateness of a medication (291). In this 

study population there was insufficient information on the duration of therapy for most 

residents, and there was very limited pathology available to assess the correctness of 

dosing for residents with renal impairment for example. DBI was used in accordance 

with the study protocol, and there was sufficient data to assess rates of antipsychotic 

and benzodiazepine use as a secondary indicator of potentially inappropriate 

prescribing; therefore, this data was included in the analysis of results reported in 

Chapter 9 in place of MAI.  

6. Employee vaccination rates were planned for analysis at both the study site to assess 

any improvement from the previous year as a result of access to an on-site vaccinating 

pharmacist, as well as at the control site to compare the effect of the pharmacist-led 

vaccination service with a similar RACH that did not have an in-house vaccination 

provider. However, the funding organisation implemented an in-house nurse-led 

vaccination provider at the control site during the intervention period which offered 

similar flexibility in staff access to influenza vaccination. The purpose of comparing 
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vaccination rates at the two sites was not to determine whether there was a difference 

between the type of clinician administering the vaccines (in-house nurse or in-house 

pharmacist) as the primary hypothesis was that an in-house clinician who is able to 

flexibly vaccinate fellow employees would likely improve uptake. Therefore, data 

analysis on the control site pertaining to employee vaccination rates was not conducted 

as a result of contamination.  
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Appendix 5 – Pharmacist activity recording form 

Activity record form – please complete one form per activity. 

Date: 

Resident ID:____________ 

Start time:  End time:  Estimated time 
on activity: 

 

 

Same day completion:  Y / N 

Activity requested by (please circle):  

Nurse   Nurse Practitioner Resident  Nobody/self-directed 

Family member  Receptionist  Geriatrician   Other health professional 

Community pharmacist    GP   Other: _______________ 

Description of activity: 
 
 
 

 

Outcomes/clinical benefits to resident/staff: 
 
 
 

 

Potential outcome if activity not completed (any avoided outcome): 
 
 
 

 

Who else could/would do this task: 

Nurse   Nurse Practitioner Resident  Nobody/self-directed 

Family member  Receptionist  Geriatrician   Other health professional 

Community pharmacist    GP   Other: _______________ 

Comments/Notes: 
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Appendix 6 – Paper-based survey questions distributed during 
the third study 

Pre-pilot survey questions for RACH staff 

1. What your role at the aged care facility? 

     Registered nurse                        Enrolled nurse                    General practitioner 

     Other (please specify) 

2. How many years have you worked at this aged care facility? 

<1 year                        1-2 years                       2-5 years 

5-10 years                   >10 years 

3. How many years have you worked in aged care facilities in total? 

<1 year                        1-2 years                       2-5 years 

      5-10 years                   >10 years 

4. Do you currently refer to a pharmacist regarding the resident(s) you care for?   

       Yes                                  No (please discuss reasons why):  

5. What reasons do you refer to a pharmacist for to assist with a resident? (please tick all 

that apply) 

     Drug choice                Resident needs medications crushed 

     Drug availability     Drug dosing 

     Drug monitoring     Adverse drug reaction 

     PBS advice      Vaccination 

     Medication review     Resident education 

     Hospital discharge reconciliation   Drug interaction 

    Drug audits       Staff/student education 

    Smoking cessation      Device education 

    Dose timing       Medication adherence 
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    Information technology     Do not currently refer to a pharmacist 

    Other (please specify): 

6. What type of pharmacist do you currently refer to for assistance with resident care? (please 

tick all that apply) 

Community pharmacist                  On-site pharmacist 

Accredited pharmacist                  Other (please specify): 

Please indicate the extent to which you agree to the following statements: 

7. A pharmacist working in the aged care facility would be beneficial to residents 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

8. A pharmacist working in the aged care facility would reduce my workload 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

9. It would be beneficial to the residents for a pharmacist in the aged care facility to prescribe 

medicines 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

10. Aged care facilities should employ a pharmacist 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

11. How should the pharmacist in aged care facilities service be paid for? 

Medicare   Resident payment  Mixed (resident and Medicare) 

Private health insurance The employing facility Unsure 

Other (please specify): 

12. What do you believe would be the benefit of a pharmacist working in aged care facilities? 

13. What do you think are the barriers to a pharmacist working in aged care facilities? 

14. Is there anything you would like a pharmacist to do? 

15. Is there anything else that you would like to tell the researchers? 
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Post-pilot survey questions for RACH staff 

1. What your role at the aged care facility? 

     Registered nurse                        Enrolled nurse                    General practitioner 

     Other (please specify) 

2. How many years have you worked at this aged care facility? 

<1 year                        1-2 years                       2-5 years 

     5-10 years                   >10 years 

3. How many years have you worked in aged care facilities in total? 

<1 year                        1-2 years                       2-5 years 

      5-10 years                   >10 years 

4. Have you referred to the pharmacist in your aged care facility?    

      Yes                           No 

5. What reasons did you refer to the pharmacist in your aged care facility for? (please tick all 

that apply) 

     Drug choice                Resident needs medications crushed 

     Drug availability     Drug dosing 

     Drug monitoring     Adverse drug reaction 

     PBS advice      Vaccination 

     Medication review     Resident education 

     Hospital discharge reconciliation   Drug interaction 

    Drug audits       Staff/student education 

    Smoking cessation      Device education 

    Dose timing       Medication adherence 

    Information technology     Do not currently refer to a pharmacist 
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    Other (please specify): 

Please indicate the extent to which you agree to the following statements: 

6. The pharmacist working in the aged care facility was beneficial to residents 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

7. The pharmacist working in the aged care facility reduced my workload 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

8. It would be beneficial to the residents for a pharmacist in the aged care facility to prescribe 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

9. Aged care facilities should employ a pharmacist 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

10. How should the pharmacist in aged care facilities service be paid for? 

Medicare   Resident payment  Mixed (resident and Medicare) 

Private health insurance The employing facility Unsure 

Other (please specify): 

11. What do you believe are the benefits of a pharmacist working in aged care facilities? 

12. What do you believe are the barriers to a pharmacist working in aged care facilities?  

13. Is there anything you would like a pharmacist to do? 

14. Is there anything else that you would like to tell the researchers? 

Survey questions for residents/family members 

1. Are you: 

   A resident                          Enduring power of attorney for a resident 

2. Gender: 

 Male   Female   Other 

3. Age in years: 

 <65       66-74     75-84   85-94        >95 

4. Does the resident have a diagnosis of dementia? 

 Yes   No    Unsure 
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5. Have you (or family) seen the pharmacist at the aged care home?    

Yes   No 

6. How many times have you (or family) seen the pharmacist at the aged care home in total? 

0          1         2         3        4         5           >5 

7. How did you hear about the pharmacist at the aged care home? 

 Word of mouth   Advertisement    Pharmacist   

 Doctor    Nurse               Have not heard 

 Other (please specify):   

8. Please estimate how much time was spent with the pharmacist overall (in minutes)  

9. Did you find the on-site pharmacist service helpful? 

   Helpful                       Not Helpful                       Unsure 

10. What reasons did you (or family) see the pharmacist at the facility for? (please tick all 

that apply) 

     Drug choice                Resident needs medications crushed 

     Drug availability     Drug dosing 

     Drug monitoring     Adverse drug reaction 

     PBS advice      Vaccination 

     Medication review     Resident education 

     Hospital discharge reconciliation   Drug interaction 

    Drug audits       Staff/student education 

    Smoking cessation      Device education 

    Dose timing       Medication adherence 

    Information technology     Do not currently refer to a pharmacist 

    Other (please specify): 

Please indicate the extent to which you agree to the following statements: 

11. The pharmacist working at the aged care home was beneficial to the residents 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 
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12. The pharmacist has helped the residents to improve their health 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

13. It would be beneficial for a pharmacist in aged care to prescribe medicines 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

14. Aged care homes should continue to employ a pharmacist 

Strongly agree           Agree        Neutral     Disagree   Strongly disagree 

15. How should the pharmacist in aged care homes be paid for? 

Medicare   Resident payment  Mixed (resident and Medicare) 

Private health insurance The employing facility Unsure 

Other (please specify): 

16. What do you believe are the benefits of a pharmacist working in aged care homes? 

17. Are there any services you would like a pharmacist to offer at the aged care home? 

18. Is there anything else that you would like to tell the researchers? 
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Appendix 7 – Semi-structured interview questions used during 
the third study 

RACH nurse, care staff and general practitioner questions 

How long have you been working as a health professional in aged care facilities? 

Can you describe your role? 

Can you give examples of how you have interacted with the aged care facility pharmacist? 

Describe the effect that the aged care facility pharmacist has had on your workload. 

What do you believe has been the effect of employing an aged care facility pharmacist on 

the residents? 

Are there any services that an aged care pharmacist could provide in the future that would 

be beneficial to you? 

What do you think are the barriers to having a pharmacist in aged care facilities? 

What do you think are the enablers to having a pharmacist in aged care facilities? 

How do you think pharmacists in aged care facilities should be funded? 

Comment on the reasons why you think it is appropriate or not appropriate to have a 

pharmacist in aged care facilities. 

Is there anything else you would like to add or tell me? 

Pharmacist questions 

Why did you want to work as a pharmacist in aged care facilities? 

What has been the most satisfying aspect of your role in the aged care facility? 
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Describe any challenges that you have had as a pharmacist in an aged care facility. 

What do you believe has been the benefit to residents from your role as an aged care facility 

pharmacist? 

Describe any benefits to other health care professionals resulting from your role.  

Are there any services that an aged care facility pharmacist could provide in future? 

What do you think are the barriers to having a pharmacist in aged care facilities? 

What do you think are the enablers to having a pharmacist in aged care facilities? 

How do you think pharmacists in aged care facilities should be funded? 

What would stop you from continuing to work as a pharmacist in aged care facilities? 

Is there anything else you would like to add or tell me? 
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Appendix 8 – Published manuscript: Pharmacist-led 
medication review in aged care residents with dementia: A 
systematic review 

McDerby N, Kosari S, Bail K, Shield A, Peterson G, Naunton M. Pharmacist-led medication 

review in aged care residents with dementia: A systematic review. Australasian Journal on 

Aging. 2020. https://doi.org/10.1111/ajag.12827 

Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/ajag.12827 

[Removed for copyright reasons]
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Appendix 9 – Published manuscript: Canaries in the coalmine: 
Stakeholder perspectives of medication management reviews 
for residents with dementia 

McDerby N, Bail K, Kosari S, Shield A, Peterson G, Dawda P, Naunton M. Canaries in the 

coalmine: Australian residential medication management reviews for residents with dementia.  

Research in Social and Administrative Pharmacy. 2019. 

https://doi.org/10.1016/j.sapharm.2019.12.002 

Available from: https://www.sciencedirect.com/science/article/pii/S1551741119306357 
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Appendix 10 – Published manuscript: Feasibility of integrating 
residential care pharmacists into aged care homes to improve 
quality use of medicines: Study protocol for a non-randomised 
controlled pilot trial 

 

McDerby N, Naunton M, Shield A, Bail K, Kosari S. Feasibility of integrating residential care 

pharmacists into aged care homes to improve quality use of medicines: Study protocol for a 

non-randomised controlled pilot trial. International Journal of Environmental Research and 

Public Health. 2018;15(3):499-513.  

Available from: https://www.mdpi.com/1660-4601/15/3/499 
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Appendix 11 – Published manuscript: The role of a residential 
aged care pharmacist: Findings from a pilot study 

McDerby N, Kosari S, Bail K, Shield A, Peterson G, Naunton M. The role of a residential aged 

care pharmacist: Findings from a pilot study. Australasian Journal on Aging. 2020; 00: 1-6. 

Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/ajag.12784 

[Removed for copyright reasons]
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Appendix 12 – Published manuscript: The effect of a residential 
care pharmacist on medication administration practices in 
aged care: A controlled trial 

McDerby N, Kosari S, Bail K, Shield A, Peterson G, Naunton M. The effect of a residential 

care pharmacist on medication administration practices in aged care: A controlled trial. Journal 

of Clinical Pharmacy and Therapeutics. 2019;44(4):595-602. 

Available from: 

https://onlinelibrary.wiley.com/doi/full/10.1111/jcpt.12822?casa_token=lTNRQfToMwgAA

AAA%3Av2IgytF2WKAFrZLAfi6l6T1e47HVhqfSjfSz_kZLXC3DsPnXYjyfj4paYYW09ly8

qBKqwTkG1jH2eEG_SA 

[Removed for copyright reasons]
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Appendix 13 – Published manuscript: Pharmacist-led influenza 
vaccination services in residential aged care homes: A pilot 
study 

McDerby NC, Kosari S, Bail KS, Shield A, MacLeod T, Peterson G, Naunton M. Pharmacist-

led influenza vaccination services in residential aged care homes: A pilot study. Australasian 

Journal on Ageing. 2019;38(2):132-135. 

Available from:  

https://onlinelibrary.wiley.com/doi/full/10.1111/ajag.12611?casa_token=ISpSjU5xxxIAAAA

A%3A504PN49f8vbGGZ7_K67dFxpG-7iwIheA9z9Oh7TB01QARwYWiG2tbN-

iwXZALaaJeIy4v0hs8GpTniebRw 

[Removed for copyright reasons]
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Appendix 14 – Published manuscript: Residential aged care 
pharmacist: An Australian pilot trial exploring the impact on 
quality use of medicines indicators 

McDerby N, Kosari S, Bail K, Shield A, Peterson G, Naunton M. Residential aged care 

pharmacist: An Australian pilot trial exploring the impact on quality use of medicines 

indicators. Medicines. 2020;7(4):20-27.  

Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7235891/ 
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Appendix 15 – Published manuscript: Residential care 
pharmacists: Another hole plugged in the Swiss cheese 

McDerby N, Kosari S, Bail KS, Shield A, Thorpe R, Naunton M. Residential care pharmacists: 

Another hole plugged in the Swiss cheese. Journal of Pharmacy Practice and Research. 

2019;49(1):84-89. 

Available from: https://onlinelibrary.wiley.com/doi/full/10.1002/jppr.1513 

[Removed for copyright reasons]
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Appendix 16 - Evidence of thesis impact 

The information below demonstrates the use of findings from this thesis, and pharmacy and 

aged are industry support for embedding pharmacists in RACH nationally.  

Industry awards: 

 N McDerby. Australasian Association of Gerontology Inaugural Arthur Everitt Award 

2016. 

 N McDerby. Australasian Association of Gerontology ACT Branch Travel Scholarship 

for Early Career Researchers 2017. 

 N McDerby, S Kosari, M Naunton, K Bail, A Shield, R Thorpe, T MacLeod, R Boyd. 

National MedicineWise Excellence in consumer information award 2018. 

Judges comment: The research highlighted many promising areas for 
improving Quality Use of Medicines, including improved safety in 

medication administration in a population at high risk of medication 
misadventure.  

 R Boyd, T MacLeod, R Thorpe. Leading Age Care Services InnovAGEING award for 

increasing access to care services 2019. 

Industry support: 

There has been substantial pharmacy and aged care industry support for larger-scale integration 

of pharmacists into RACH following the publication of findings from this thesis (Appendices 

8-11). In 2018 the PSA cited our research as part of their 2019-2020 Federal budget submission, 

calling for $17 million in seed funding for a 12-month program to enable large scale evaluation 

of residential care pharmacists. The 2019-2020 Federal budget announcement committed $3.7 

million in funding to embed pharmacists in aged care homes across the ACT in 2020. Our 

research has been cited in submissions to the Royal Commission into Aged Care Quality and 

Safety from the PSA and SHPA. Internationally, our work has been cited by the Royal 

Pharmaceutical Society in Scotland as part of calls to integrate pharmacists into RACH. The 

success of our pilot study following the release of findings and these citations has generated 

positive media in both Australian pharmacy and aged care journals.  
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ACT Federal funding announcement for 2019-2020: 

https://www.canberratimes.com.au/story/5991954/federal-government-promises-52-million-

to-act-health-projects/ 

PSA Federal budget submission media release 2019: 

https://www.australianageingagenda.com.au/2019/02/08/peak-requests-17-million-to-test-in-

facility-pharmacist-model/?utm_medium=email&utm_campaign=Newsletter%20-

%208th%20February%202019&utm_content=Newsletter%20-

%208th%20February%202019+Version+A+CID_ef8ecda3d00aeb3e920c81bf3700b5fd&utm

_source=Campaign%20Monitor&utm_term=Peak%20requests%2017%20million%20to%20t

est%20in-facility%20pharmacist%20model 

PSA submission to the Royal Commission into Aged Care Quality and Safety 2019: 

https://my.psa.org.au/servlet/fileField?entityId=ka10o0000005aO0AAI&field=PDF_File_Me

mber_Content__Body__s 

SHPA submission to the Royal Commission into Aged Care Quality and Safety 2019: 

https://www.shpa.org.au/sites/default/files/uploaded-content/website-

content/Submissions/royal_commission_into_aged_care_quality_and_safety_-

_submission.pdf 

Royal Pharmaceutical Society Scotland policy for putting residents at the centre of pharmacy 

care home services 2019: 

https://www.rpharms.com/Portals/0/RPS%20document%20library/Open%20access/Policy/RP

S%20Care%20Homes%20policy%202019.pdf 

News article in Australian Pharmacist 2018: 

https://www.australianpharmacist.com.au/aged-care-pharmacist-pilot-a-winner/ 

News article in Australian Pharmacist 2018: 
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https://www.australianpharmacist.com.au/medicine-use-in-aged-care-a-pill-for-every-ill/ 

News article in Australian Ageing Agenda 2018: 

https://www.australianageingagenda.com.au/2018/12/13/on-site-pharmacist-a-first-for-aged-

care/ 

News article in Australian Journal of Pharmacy 2018: 

https://ajp.com.au/news/making-a-difference-in-aged-care/ 

 

 

 

 

 

 

 

 

 

 

 

 




