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Abstract
Background  Improving or maintaining quality of life (QoL) is an important aim for caring for people with dementia living 
in residential aged care facilities (RACFs).
Objectives  This study aimed to investigate the effect of a specific intervention, the Medication Management Consultancy 
(MMC), on the QoL of residents of RACFs in Western Australia, and to examine the association between psychotropic 
medications and QoL.
Methods  A before-after study was conducted. Staff from four RACFs participated in the MMC, and 56 residents with 
dementia from these RACFs were included. The MMC consisted of an online interactive staff education training course 
comprising educational videos, and a case study encompassing non-pharmacological strategies, person-centred care for 
behavioural and psychological symptoms of dementia (BPSD), and strategies to reduce the use of antipsychotics. Following 
the training, posters, reference cards, reminder stickers, administration of the Older Age Psychotropic Quiz (OAPQ), and 
30-min video conferences with action groups in RACFs were utilised. At baseline (T0), QoL, neuropsychiatric symptoms 
(NPS) and staff distress, cognition, and activities of daily living were assessed by QoL in Alzheimer’s Disease (QoL-AD), 
Neuropsychiatric Inventory–Questionnaire (NPI-Q), Standardised Mini-Mental State Examination (SMMSE) and Bristol 
Activity of Daily Living Scale (BADLS), respectively, and repeated at 6 (T1) and 12 months (T2). Medication data were 
obtained from residents’ medication charts.
Results  At baseline, of the 56 participants, 33 completed the study. Compared with baseline (31.2, 95% confidence interval 
[CI] 28.9–33.6), QoL significantly improved at 6 months (33.5, 95% CI 30.9–36.0; p < 0.001) but not from baseline to 12 
months (31.09, 95% CI 28.5–33.7; p = 0.58). The NPI-Q severity (residents) significantly improved from 9 (interquar-
tile range [IQR] 11) at T0 to 6 (IQR 9.5) at T1 (p = 0.014) and to 7 (IQR 11) at T2 (p = 0.026). The medians of NPI-Q 
distress (staff) significantly improved from 12 (IQR 13.5) at T0 to 8 (IQR 9) at T1 (p = 0.013) and to 6 (IQR 11.5) at T2 
(p = 0.018). Monthly doses of antipsychotics declined significantly by 51.8% at 6 months (p = 0.003) and by 43.5% at 12 
months (p = 0.003); antidepressant doses declined significantly by 25.4% at 6 months (p = 0.013) and by 39.4% at 12 months 
(p = 0.016); benzodiazepines doses remained stable. QoL and use of psychotropics, age, sex, NPI-severity, and BADLS 
were not correlated.
Conclusion  The MMC was associated with improvement in QoL, NPS, staff distress, and reduction in monthly use of 
antipsychotics and antidepressants among RACF residents. There was no correlation between improved QoL and reduction 
in use of psychotropic medications, but due to the limitations of our study, this should be confirmed in additional studies.
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Key Points 
Australian RACFs to manage NPS, despite their modest 
effectiveness and considerable adverse effects [9, 10]. The 
proportion of RACF residents in Australia regularly pre-
scribed at least one antipsychotic medication ranges from 
13 to 42% depending on the RACF, and an average of 26% 
has not declined in the last 20 years [11]. The Royal Com-
mission into Aged Care Quality and Safety highlighted the 
overuse of psychotropic medications in Australia’s aged care 
system, identifying this as being an urgent issue that needs to 
be addressed immediately [12]. Although psychotropics may 
help reduce NPS in certain circumstances, severe adverse 
reactions, including cerebrovascular events and death, have 
been associated with psychotropics when used for the pro-
posed indication, and their overall benefits, relative to harm, 
remain uncertain [13].

Maintaining or improving QoL of PWD who reside in 
RACFs is a major priority for clinicians and policymakers 
[14]. The World Health Organization (WHO) has defined 
QoL as “an individual’s perception of their position in life 
in the context of the culture and value systems in which they 
live and in relation to their goals, expectations, standards, 
and concerns. It is a broad ranging concept affected in a 
complex way by the person’s physical health, psychological 
state, level of independence, social relationships, personal 
beliefs and their relationship to salient features of their envi-
ronment” [15].

The effect of psychotropic medications on QoL when 
used for NPS is uncertain. In one study of 288 RACF resi-
dents with moderate to severe dementia, psychotropic medi-
cations adversely affected QoL (as measured by the Quality 
of Life for People with Dementia [QUALIDEM] question-
naire) [16]. Conversely, in the study by Ballard et al. of 187 
PWD with NPS in RACFs, cessation of antipsychotics nega-
tively affected QoL when assessed using the Dementia Qual-
ity of Life measure (DEMQOL)-proxy domains for negative 
emotions and appearance. However, the negative effect was 
reversed with increased social interaction and staff train-
ing in person-centred care [17]. A systematic review and 
meta-analysis of several types of interventions that aimed to 
reduce inappropriate use of medication in RACFs, includ-
ing psychotropics, found a limited effect on QoL, although 
medication appropriateness was improved [8].

In view of these incongruent findings, the effects of psy-
chotropics on QoL in PWD experiencing NPS warrant thor-
ough investigation. Adequate knowledge regarding dementia 
and increased self-efficacy among RACF staff in responding 
to NPS is associated with positive outcomes for residents 
[18]. Therefore, we hypothesised that an educational inter-
vention may result in more judicious and appropriate man-
agement of NPS, which eventually improves QoL.

The objectives of this study were to (1) investigate the 
effect of an educational intervention on QoL of PWD; and 

The Medication Management Consultancy (MMC) 
intervention was associated with improved quality of 
life (QoL) of residents in Australian residential aged 
care facilities (RACFs) despite the lack of an association 
between QoL and psychotropic medication use, indicat-
ing the importance of non-pharmacological strategies in 
the care of RACF residents with dementia.

The MMC was associated with a significant decrease 
in neuropsychiatric symptoms and staff distress, and a 
reduction in the use of antipsychotics and antidepres-
sants over 12 months, but not benzodiazepines.

Reduction in the use of antipsychotics and antidepres-
sants was not associated with a negative effect on 
residents and care staff following the intervention, which 
may reassure health care workers who may be concerned 
of its adverse effect on residents.

1  Introduction

Dementia is the second leading cause of death in Australia. 
Over half (53%) of all people in residential aged care facili-
ties (RACFs) are diagnosed with dementia, a condition 
marked by psychiatric symptoms and decline in cognition 
[1]. It is estimated that more than 90% of people living with 
dementia (PWD) experience one or more psychiatric symp-
toms, such as psychosis, sleep disturbance, anxiety, apathy, 
and depressed mood, that adversely affect their psycho-
logical and behavioural function, and overall quality of life 
(QoL) [2]. These conditions are collectively known as neu-
ropsychiatric symptoms (NPS) [3]. In most circumstances, 
person-centred, non-pharmacological approaches are the 
recommended first-line measures to prevent and manage 
most NPS [4], such as light therapy, aromatherapy, music 
therapy, massage, pet therapy, reminiscence therapy and 
meaningful activities [5]. Pharmacological options should 
only be considered when first-line treatments are ineffective 
at reducing NPS, or when there is a safety risk to residents 
and/or caregivers [6]. There are several reasons for minimis-
ing the use of medication for NPS. First, dementia is usually 
associated with multimorbidity, therefore PWD frequently 
experience polypharmacy. In addition, age-related phar-
macokinetic and pharmacodynamic changes enhance the 
potential risk for inappropriate use of medications due to 
drug-disease or drug-syndrome interactions, and undesirable 
drug–drug interactions [7]. All these increase the complexity 
of optimisation of medication in PWD [8].

Psychotropic medications, particularly antipsychotics, 
antidepressants, and benzodiazepines, are often used in 
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(2) examine the association between psychotropic medica-
tions and QoL among PWD residing in RACFs.

2 � Methods

2.1 � Study Design

This study, conducted between 25 November 2019 and 11 
May 2021, was a subset of a larger cluster randomised con-
trol trial (CRCT) involving 11 RACFs consisting of five 
intervention sites (comprising the intervention group) and 
six control sites receiving usual care (control group) [19]. 
Each cluster was randomised to receive the intervention or 
usual care. Due to difficulties associated with one RACF 
(n = 24 residents), including multiple managers in a short 
period, staff shortage, staff turnover, and ongoing accredita-
tion of the facility (resulting in an inability to recruit resi-
dents), only four of the five RACFs in the intervention group 
were enrolled in this substudy of the CRCT. Moreover, the 
lack of recruitment of residents from control group RACFs 
was due to the before-after study design in a single group of 
residents. Therefore, all participants were recruited from the 
four RACFs in the intervention group.

2.2 � Participants and Setting

A power calculation using G*Power (version 3.1.3; Hein-
rich-Heine-Universität Düsseldorf, Düsseldorf, Germany) 
[20] was performed. Assuming p = 0.05, a power of 80%, 
and an effect size of 0.5, the required sample size was cal-
culated to be 34.

The inclusion criteria for this study were age ≥ 65 years, 
diagnosed with dementia, permanent residents of RACFs 
in Australia, and ability to either consent to be part of the 
study or have a proxy (a close family member) who could 
provide consent on behalf of participants. Participants who 
were transferred, developed severe diseases, or died during 
the study were excluded from further analysis.

2.3 � Intervention

The Medication Management Consultancy (MMC) is a sup-
port service for RACF staff enabling them to understand 
NPS and reduce the use of psychotropic medications among 
residents at the facility [21]. The MMC is administered by 
Dementia Training Australia (DTA), a consortium of uni-
versities and a peak dementia advocacy body. Detailed 
information about the intervention has been published 
elsewhere [19]. Briefly, it is a 6-month programme that 
consists of initial training followed by a facilitated inter-
vention. The interventional training, delivered online with 
videos and a case study, encompasses person-centred care, 

non-pharmacological strategies for NPS, and strategies to 
minimise the use of psychotropics. Upon receiving training, 
DTA consultants conduct video conference meetings with 
key care staff at the RACF every 2–4 weeks to develop, 
implement, and evaluate strategies to review psychotropic 
use for NPS management. Participants were assessed at 
baseline (T0) and again at 6 (T1) and 12 months (T2) after 
initiating the MMC intervention.

2.4 � Ethics

Ethical approval was obtained from the University of 
Western Australia Human Research Ethics Commit-
tee prior to the commencement of the study (Reference 
RA/4/20/4792). The study is registered on the Australian 
New Zealand Clinical Trials registry (at https://​anzctr.​org.​
au ACTRN12620000268943). The participants and/or their 
proxy (close families) were informed about the study and 
written consent was obtained. All participants could with-
draw from the study at any time without any reprisals.

2.5 � Assessment of Psychotropic Drug Use

Antipsychotics, antidepressants, and benzodiazepines are the 
three classes of psychotropic drugs most frequently used for 
NPS treatment in Australia [22]. All antipsychotics, antide-
pressants, and benzodiazepines were classified according to 
the Anatomical Therapeutic Chemical (ATC) classification 
system [23], and their doses and frequency of administration 
recorded. For each participant, the doses of antipsychotics, 
antidepressants, and benzodiazepines were first retrieved 
from participants’ medical files, and then converted to olan-
zapine, fluoxetine, and diazepam equivalents, respectively 
[24–26]. The total equivalent dose per month per partici-
pant per drug class was calculated based on the following 
formula: strength of specific medication × number of doses 
per day divided by the defined daily dose (DDD), which is 
defined by the WHO as the assumed average maintenance 
dose per day for a drug used for its main indication in adults 
[27]. The total dose equivalents for each medication were 
calculated and added together if the resident took more than 
one agent in the same psychotropic class.

2.6 � Assessment of Quality of Life (QoL)

The researcher (HA) administered the QoL in Alzheimer’s 
Disease (QoL-AD), a short, valid, and reliable measure [28] 
for all participants to measure their QoL. All study partici-
pants responded to the QoL-AD and the interview was car-
ried out with the resident without the involvement of either 
the family or caregiver.

The 13 items of the QoL-AD include physical health, 
energy level, mood level, living situation, memory, family, 

https://anzctr.org.au
https://anzctr.org.au
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marriage, friends, self as a whole, ability to do chores, abil-
ity to do things for fun, money, and life as a whole [28] The 
participants chose one of four options and scored it from 
poor (1 point), fair (2 points), good (3 points), to excellent 
(4 points), giving a possible total score range from 13 to 52, 
with higher scores representing better QoL [29] for PWD. 
The study researcher assessed QoL at T0, T1, and T2.

2.7 � Assessment of Neuropsychiatric Symptoms

NPS exhibited by participants in the study was measured 
by care staff at RACFs using the Neuropsychiatric Inven-
tory–Questionnaire version (NPI-Q). The NPI-Q was used 
in preference to the NPI nursing home version (NPI-NH) due 
to staff time implications. The 12 NPI-Q domains include 
delusions, hallucination, agitation/aggression, depression/
dysphoria, anxiety, elation/euphoria, apathy/indifference, 
disinhibition, irritability/lability, motor disturbance, night-
time behaviours, and appetite/eating [30].

Care staff distress scores were obtained using the NPI-Q 
by rating the frequency of occurrence of a specific behaviour 
domain and the level of severity (1 = mild, 2 = moderate, 3 
= severe). Staff rated their distress ranging from 0 to 5 points 
(0 = no distress, to 5 = very severe distress) for each posi-
tive neuropsychiatric domain, and the total NPI-Q score for 
residents is calculated independently of that of NPI-Q staff.

The maximum overall score was the sum of the sever-
ity (36 points) and distress (60 points) scores, with higher 
scores representing more serious symptoms and greater dis-
tress for the caregiver. The professional caregiver assessed 
NPI-Q at T0, T1, and T2.

2.8 � Cognition Assessment

The researcher (HA) assessed cognitive impairment using 
the Standardised Mini-Mental State Examination (SMMSE), 
whose total score ranged from 0 (worst) to 30 (best) [31] at 
T0, T1, and T2.

2.9 � Activity of Daily Living Assessment

The participant’s ability to carry out daily activities such as 
dressing, using transport and preparing food was assessed 
using the 20-item Bristol Activity of Daily Living Scale 
(BADLS) questionnaire [32]. The BADLS  total score 
ranges from 0 (totally independent) to the maximum score of 
60 (totally dependent). This assessment was administered by 
the researcher (HA) and rated by care staff at the RACFs at 
T0, T1 and T2.

2.9.1 � Data Collection

Data on age, sex and drugs were retrieved from participants’ 
medical files. Data on participants’ use of psychotropic 
drugs of interest (antipsychotics, antidepressants, and ben-
zodiazepines) were collected at T0, T1, and T2. QoL, NPI-
Q, NPI-distress, SMMSE, and BADLS were reassessed at 
T1 and T2 timepoints.

2.9.2 � Statistical Analysis

The Shapiro–Wilk W test was performed to test the nor-
mality of variables. The distribution of each variable was 
examined by inspecting histograms, quantile–quantile (Q–Q) 
and box plots. Normally distributed continuous data were 
presented as mean and mean change, and non-parametric 
variables were presented as median and interquartile range 
(IQR). Categorical variables were expressed as percentages. 
Difference in baseline variables between residents with full 
follow-up and residents who were lost to follow-up were 
compared using Chi-square tests.

Associations between psychotropic medications and 
variables (QoL, NPI-Q severity, NPI-Q distress, SMMSE, 
BADLS scores) were tested using Spearman’s rho.

QoL outcome scores were normally distributed and Stu-
dent’s t tests were used to examine the differences between 
QoL at T0, T1, and T2. Factors associated with the QoL-AD 
were investigated by bivariate analysis (Wilcoxon rank tests 
or Spearman’s rho as appropriate). The results are presented 
with their associated 95% confidence intervals. For all analy-
ses, p < 0.05 was considered statistically significant.

All analyses were performed using IBM SPSS Statistics, 
version 27 (IBM Corporation, Armonk, NY, USA).

3 � Results

Of the 56 participants enrolled at baseline, 33 (58.9%) com-
pleted the study to yield data for three time points (T0, T1 
and T2). There were 13 deaths, 3 were transferred, and 7 
were hospitalised with severe disease. The baseline charac-
teristics of the study participants are presented in Table 1. 
The average age of the participants was 80.2 years and par-
ticipants were predominantly male (60.7%).

Following the intervention, there was a significant 
improvement in the mean QoL score from baseline 
(31.2, 95% CI 28.9–33.6) to T1 (33.5, 95% CI 30.9–36.0, 
p < 0.001; mean percentage change = +7.1) (Fig. 1).
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There was a non-significant reduction in QoL 
score between baseline and 12 months (31.09, 95% CI 
28.512–33.669, p = 0.58; mean percentage change = − 0.5).

A significant correlation between NPI-severity and antip-
sychotic use was noted at baseline (r = 0.612, p < 0.001), 
with more severe NPS correlated with greater use of antip-
sychotics. An overall improvement in NPI-severity and NPI-
distress was noted. The medians of NPI-Q severity (resi-
dents) improved from 9 (IQR 11) at T0 to 6 (IQR 9.5) at T1 
(p = 0.014) and to 7 (IQR 11) at T2 (p = 0.026). The medi-
ans of NPI-Q distress (staff) improved from 12 (IQR 13.5) 
at T0 to 8 (IQR 9) at T1 (p = 0.013) and to 6 (IQR 11.5) 
at T2 (p = 0.018). A strong correlation was found between 
NPI-Q severity (residents) and NPI-Q distress (staff) at T2 
(r = 0.75, p Spearman’s rho < 0.001).

There were no significant associations between QoL and 
total equivalent doses (mg) of psychotropics/month, as well 
as age, sex, NPI, and BADLS (Table 2).

When measured as the monthly median equivalent dose 
(mg), the use of antipsychotics and antidepressants declined 
significantly—antipsychotics by 51.8% between T0 and T1, 
and by 43.5% between T1 and T2; antidepressant doses 
decreased by 25.4% and 39.4% between T0 and T1, and T1 
and T2, respectively (Table 3). However, the use of benzodi-
azepines remained stable between T0 and T1, and declined 
by 33% between T1 and T2, albeit very few residents used 
benzodiazepines (Table 3).

The proportion of participants using antipsychotic medi-
cations significantly decreased from T0 to T1, but increased 
between T1 and T2. However, the proportion of participants 
using antidepressants decreased throughout the study period. 

Benzodiazepine use remained stable from T0 to T1, but 
decreased non-significantly between T1 and T2 (Table 3).

4 � Discussion

This study aimed to evaluate the effect of the MMC on QoL 
of PWD in RACFs and psychotropic medication use within 
this population. The results indicate that the MMC is associ-
ated with an improvement in the QoL of PWD in RACFs, 
and a concurrent decrease in antipsychotic and antidepres-
sant use, although the QoL improvement was significant only 
at 6 months. Our results suggest that the MMC potentially 
led staff to use non-pharmacological approaches for NPS, 
which reduced reliance on potentially harmful antipsychotics 
and antidepressants, while encouraging person-centred care. 
Hence, the QoL of residents improved independent of the 
reduction in medications. These findings strongly support 
practice guidelines and principles of care for PWD, which 
recommend non-pharmacological interventions for manag-
ing NPS in preference to psychotropic medications [33]. The 
implementation of such guidelines requires staff education 
and support, and our findings indicate that programmes such 
as the MMC have substantial potential to improve outcomes 
for PWD living in RACFs.

The MMC successfully reduced antipsychotic and anti-
depressant use but did not reduce the benzodiazepine doses 
over 12 months. This may be attributed to the fact that the 
main focus of the MMC intervention was antipsychotic 
use. Additionally, the sample size may not be sufficient 
to detect changes in the monthly dose of benzodiazepine use.

Table 1   Baseline characteristics of the study population (at recruitment and with full follow-up)

Difference in baseline variables between residents with full follow-up and residents who were lost to follow-up were compared using Chi-square 
tests. A p value <0.05 was considered statistically significant
BADLs Bristol Activity of Daily Living scale, IQR interquartile range, NPI-Q severity Neuropsychiatric Inventory-severity, NPI-Q distress Neu-
ropsychiatric Inventory-distress, QoL-AD Quality of Life in Alzheimer’s Disease, SD standard deviation, SMMSE Standardised Mini-Mental 
State Examination

Variables Residents at recruit-
ment [n = 56]

Residents with full 
follow-up [n = 33]

Residents lost to 
follow-up [n = 23]

Chi-square tests value, p-value

Age [median (IQR)] 82 (15.75) 81(17) 83 (12) Chi-square = 0.074, p = 0.786
Male [n (%)] 34 (60.7) 21 (63.6) 13 (56.5) Chi-square = 0.288, p = 0.592
Smmse [median (IQR)] 16 (17) 18 (12.5) 18 (12) Chi-square = 0.021, p = 0.884
NPI-Q severity [median (IQR)] 9 (10) 9 (11) 9 (11) Chi-square = 0.137, p = 0.712
NPI-Q distress [median (IQR)] 10 (12.75) 12 (13.5) 9 (13) Chi-square = 0.351, p = 0.554
BADLS [median (IQR)] 28 (16) 27 (15.5) 30 (12) Chi-square = 2.229, p = 0.135
QoL-AD [mean (SD)] 29 (8.8) 31.2 (6.5) 26 (10.4) Chi-square = 1.290, p = 0.256
Psychotropic drugs (total dose  
equivalent/month [mg])
 Antipsychotics [median (IQR)] 67.9 (189.9) 38.8 (104.6) 0 (62) Chi-square = 1.282, p = 0.258
 Antidepressants [median (IQR)] 620 (620) 620 (310) 310 (620) Chi-square = 0.074, p = 0.786
 Benzodiazepines [median (IQR)] 77.5 (77.5) 155 (38.8) 0 (0) Chi-square = 0.221, p = 0.638
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In the current study, the cessation of psychotropic medi-
cations was not associated with lower QoL among PWD 
in RACFs; rather, a short-term improvement in QoL was 
identified. The results of previous studies in this area have 
varied. A systematic review and meta-analysis reported that 
interventions that reduced psychotropic medication use in 
this population had no clear effect on residents’ QoL [8]. 
The study by Ito et al. of 431 residents with and without 
dementia [34] reported greater impairment of QoL with 
increased psychotropic drug use, independent of NPS sever-
ity. In that study, increased antidepressant use was associ-
ated with greater QoL in people with mild and moderate 
stages of dementia. However, unlike our study, the study by 
Ito et al. did not use data on the DDD of the psychotropic 
drugs, and included all residents with and without dementia. 
Hence, unlike our study, which only involved PWD, the QoL 
measures used by Ito et al. were of limited validity in those 
without cognitive impairment and its findings are somewhat 
questionable.

In a cross-sectional study of 541 participants with high 
levels of cognitive impairment and dementia from 17 Aus-
tralian RACFs, Harrison et al. reported that greater use 
of psychotropic medications was associated with lower 
QoL, despite no significant correlation between the two 
variables [35]. While that study used Dementia QoL-Proxy 
(DEMQOL) to measure QoLs, which is subject to proxy 
bias, its findings are broadly consistent with those of the 

current study whereby the MMC intervention was associ-
ated with improved QoL while decreasing antipsychotic 
and antidepressant drug use. The Well-being and Health 
for People with Dementia (WHELD) intervention for resi-
dents with dementia was implemented in 69 UK nursing 
homes [36]. Following a 9-month intervention that focused 
on person-centred care training for care staff, antipsychotic 
review, and social interactions, there was a statistically sig-
nificant improvement in QoL (DEMQOL-Proxy Z score 
2.82, p = 0.0042; mean difference 2.54, standard error of the 
mean 0.88, 95% CI 0.81–4.28) compared with usual treat-
ment. However, WHELD did not reduce antipsychotic use 
[36]. In contrast, we found a reduction in antipsychotic use 
in addition to QoL improvement.

The positive outcomes from the MMC intervention evalu-
ated in this study support the premise that individualised, 
non-pharmacological approaches to NPS management may 
positively influence QoL of PWD living in RACFs. The 
MMC intervention robustly promotes person-centred care, 
activities, and social interactions, all of which are known to 
significantly improve QoL among PWD [36]. No specific 
non-pharmacological approaches were implemented in our 
study; rather, the MMC team promoted the use of individu-
alised meaningful activities based on the information about 
the residents possessed by the RACF staff. Some of the non-
pharmacological strategies utilised in the MMC that were 
previously reported from staff in our qualitative study [19] 

Fig. 1   Changes in QoL for 12 
months measured using the 
Quality of Life in Alzheimer's 
disease (QoL-AD) questionnaire 
(n = 33). QoL quality of life
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Table 2   Association between the total equivalent doses of psychotropics/month and quality of life [n = 33]

P values refer to the differences between T0 and either T1 or T2 and were tested using Spearman’s rho. P < 0.05 was considered statistically 
significant
QoL quality of life, T0 baseline, T1 6 months, T2 12 months

Medication QoL—T0 p value QoL—T1 p value QoL—T2 p value

Antipsychotics − 0.190 0.28 0.089 0.62 − 0.018 0.92
Antidepressants − 0.191 0.28 −0.140 0.43 0.043 0.81
Benzodiazepines 0.089 0.62 0.101 0.57 −0.108 0.54
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included small group activities, painting, listening to music, 
having casual conversations, and communicating with the 
residents. These interventions facilitated by RACF staff were 
straightforward to implement within the RACF’s capacity 
with regard to staffing levels and/or cost.

Reduction in care staff distress was a benefit realised 
through the intervention, which complemented the positive 
outcomes achieved for the RACF residents in our study. 
An educational behaviour change intervention for staff and 
medication review for PWD reported similar results in a 
qualitative study undertaken in the UK [37].

The significant correlation between severity of NPS man-
ifested by participants and care staff distress at 12 months 
is not surprising, considering that caregivers’ distress and 
burden increase with residents’ NPS [38–40]. However, an 
important finding of this study was the significant reduc-
tion in distress among care staff and residents’ NPS over 
the course of 12 months, which may reassure clinicians that 
the reduction/cessation of psychotropic medication may not 
adversely affect residents, and in fact might affect RACF 
staff in a positive manner. This is in concordance with earlier 
studies that showed care staff distress due to resident’s NPS 
may contribute to enhanced psychotropic prescription [41]. 
Overall, our results are in line with the recommendation that 
non-pharmacological approaches be considered as first-line 
treatment due to the lower risk of adverse effects [34]. The 
findings indicate that the MMC intervention could serve as 
a component of the clinical management tool kit for PWD 
in RACFs.

This study also illustrates the need for ongoing staff sup-
port to maintain positive outcomes for PWD. The reduc-
tion in QoL scores at 12 months, although not significant, 
supports the sustainability of the intervention, as the inter-
vention had ceased 6 months earlier. This emphasises the 
need for regular reinforcement of educational intervention 
programmes to achieve the desired effect among existing 
RACF staff, and train new staff following turnover. When 
conducted on an annual basis, the MMC educational inter-
vention may be valuable for improving or maintaining resi-
dents’ QoL in a sustainable manner. While the effect of the 
coronavirus disease 2019 (COVID-19) pandemic and sub-
sequent lockdown may have partly accounted for the decline 
in QoL at 12 months, previous studies in this area support 
the need for ongoing reinforcement to sustain positive out-
comes [36, 42].

This study has several strengths, including a before-after 
study of 1-year duration, involving the MMC educational 
intervention to evaluate its impact on QoL, which is a clini-
cally important outcome for older people. Second, confound-
ing by indication is possible, although appears unlikely in 
our study because of the lack of association between psy-
chotropic medications and QoL. Third, compared with other 
studies, the rate of retention of participants in our study was 
high. Lastly, we examined the impact of educational inter-
vention on QoL in RACFs, which, despite its importance, 
is a neglected domain of research and investigated in a few 
studies.

Table 3   Change in outcome measures and psychotropic medication use by residents (n = 33) over time

BADLs Bristol Activity of Daily Living scale, IQR interquartile range, NA p values not available, NPI-Q severity Neuropsychiatric Inventory-
severity, NPI-Q distress Neuropsychiatric Inventory-distress, SMMSE Standardised Mini-Mental State Examination
a Significant at p < 0.05. p values refer to differences between T0 and either T1 or T2 (Wilcoxon signed-rank or Pearson Chi-square tests)

Outcome measures Baseline (T0) [median 
(IQR)]

6 months (T1) [median 
(IQR)]

p value 12 months (T2) [median 
(IQR)]

p value

SMMSE 18 (12.5) 18 (11.5) 0.89 18 (12.5) 0.91
NPI-Q severity 9 (11) 6 (9.5) 0.014a 7 (11) 0.026a

NPI-Q distress 12 (13.5) 8 (9) 0.013a 6 (11.5) 0.018a

BADLS 27 (15.5) 24(18) 0.06 27 (18) 0.001

Medications
Monthly dose equivalents (mg) Baseline [median 

(IQR)]
6 months [median 
(IQR)]

p value 12 months [median 
(IQR)]

p value

Antipsychotics 38.8 (104.6) 31 (135.6) 0.003a 25.1 (90.1) 0.003a

Antidepressants 620 (310) 620 (465) 0.013a 620 (232) 0.016a

Benzodiazepines 155 (38.8) 155 (38.8) NA 116.3 (38.8) 0.50

Proportion of residents using Baseline [n (%)] 6 months [n (%)] p value 12 months [n (%)] p value

Antipsychotics 15 (45.5) 9 (27.2) 0.021a 10 (30.3) 0.036a

Antidepressants 16 (48.5) 12 (36.3) 0.036a 10 (30.3) 0.010a

Benzodiazepines 3 (9.1) 3 (9.1) NA 2 (6.1) 0.50
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This study is not without limitations. First, the generalis-
ability of our findings may be affected by the participation of 
residents who were all from the same state in Australia, and 
were selected for inclusion by staff. Second, more females 
are affected by dementia than males worldwide (female-to-
male ratio 1·69 [1·64–1·73]) [43], yet the majority of partici-
pants in our study were male, which may limit the generalis-
ability of our findings.

Third, demographic differences between the groups at 
baseline and the loss to follow-up may lead to selection bias, 
and, consequently, there is a threat to the internal validity. 
Fourth, the use of a subset of clusters included in CRCT 
(four RACFs) may limit interpretation of the study results.

Fifth, the sample size was small due to the lack of paral-
lel group controls and the challenges faced with recruiting 
RACFs and their residents. Sixth, staff turnover and the limi-
tations due to the lockdown associated with the COVID-19 
pandemic may have affected proper implementation of the 
intervention. Lastly, any heterogeneity in the prevalence of 
psychotropic medications between RACFs may have affected 
the outcome and must be considered.

5 � Conclusions

The MMC for care staff helped achieve an optimal QoL for 
PWD living in RACFs. NPS, staff distress, and reduction in 
monthly use of antipsychotics and antidepressants among 
RACF residents following the intervention was noted. There 
was no correlation between improved QoL and reduction 
in the use of psychotropic medications, which may reflect 
the limitations of our study, and this should be confirmed 
in additional studies. Sustainable non-pharmacological 
approaches to manage NPS and improve the QoL of PWD 
in RACFs should be part of future programmes designed for 
this vulnerable population.
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