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Abstract

Background: There is limited best- practice evidence to address behavioral and psychiatric symptoms for those
with dementia in Australian rural nursing homes. This study aims to evaluate the outcomes of a person-centered,
non-pharmacological dementia care model, ‘Harmony in the Bush’, based on the Progressively Lowered Stress
Threshold principles and person-centered music in rural Australia.

Methods: A quasi-experimental (nonrandomized, pre-post) intervention study was conducted in five rural nursing
homes in Queensland and South Australia. Seventy-four residents with dementia participated in this intervention
study, which yielded a sample power of 80%. Eighty-seven staff completed the Caregiver Stress Inventory at pre-
post four-weeks of intervention. Staff training workshops focused on the theory of the Progressively Lowered Stress
Threshold principles and delivery of person-centered care plan with integrated music intervention. We used
reported changes in agitation of the residents, measured using Cohen- Mansfield Agitation Inventory, and staff’s
caregiving stress, using Caregivers Stress Inventory. This study adheres to the CONSORT guidelines.

Results: Mean age of residents with dementia was 82.4 (7.7) years and 69% were females. The mean age of
admission was 80.1(8.4) years. Baseline measures indicated that 32.7% had mild- severe pain and 30.5% reported
mild-severe sadness. The results showed statistically significant decline in aggressive behaviors, physically non-
aggressive behaviors, verbally agitated behavior and hiding and hoarding. There was similar reduction in staff stress
in the domains of aggressive behaviors, inappropriate behaviors, resident safety, and resource deficiency.

Conclusions: The Harmony in the Bush model is effective in reducing agitation among dementia residents with
significant reduction in staff stress levels in nursing homes in rural Australia.

Trial registration: Australian and New Zealand Clinical Trials Registry (ANZCTR) on 20/2/2018 (Registration No:
ACTRN12618000263291p). https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=374458
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Background
In Australia, 60–70% of the people residing in nursing
homes have dementia [1, 2] and about 70–90% of resi-
dents with dementia suffer from psychiatric or behav-
ioral symptoms [1, 3]. These behaviors include agitation,
mood dysregulation, and disturbed thoughts and percep-
tions, which pose a major challenge for the residents
with dementia and nursing home staff [4, 5]. Behavioral
and psychiatric symptoms are associated with dimin-
ished quality of life of the residents and increased diffi-
culty associated with caregiving for the staff [5–10].
Agitation is often the most common challenging behav-
ioral symptom being reported in 70% of dementia
residents [11]. However, nursing home staff in rural
Australia have poor understanding of appropriate
methods of management and lack of adequate resources
to manage behavioral and psychiatric symptoms, includ-
ing agitation in dementia [12]. There is an overwhelming
need to build best-practice evidence to address the resi-
dents’ behavioral problems, leading to improve patient
outcomes and staff quality of life in rural nursing homes.
Evidence of non-pharmacological interventions is

growing and have been recommended to be pursued at
first instance, rather than pharmacological treatments, in
the management of behavioral and psychiatric symptoms
of residents with dementia. Non-pharmacological inter-
ventions are recommended to be person-centered to
truly mitigate behavioral symptoms in residents with de-
mentia [13]. Person-centered dementia care accentuates
well-being and quality of life as regarded by the individ-
ual with dementia and their family members and creat-
ing an environment that considers the person’s past life
and current status [14]. However, there is shortage of
staff education and adequate training in rural nursing
homes to develop the skills, knowledge and confidence
in the use of evidence-based non-pharmacological inter-
ventions in person-centered care [12]. Staff turnover,
challenges in recruiting and retaining skilled staff, lack
of resources compared to metropolitan areas pose major
challenges for rural nursing homes [9].
The Progressively Lowered Stress Threshold (PLST) is

an established model that provides a framework for
person-centered dementia care [6]. The model suggests
that behaviors are in response to internal and external
stimuli that may arise from the complex interactions be-
tween the residents and the nursing home environment.
The model proposes three types of behaviours: norma-
tive, anxious and dysfunctional. Residents with dementia
have reduced ability to experience stimuli, such as hun-
ger, pain or transient noise and their stress level in-
creases as an outcome [15]. Progressive neurological
damage reduces the ability to receive and process infor-
mation from the external environment gradually de-
creasing their stress threshold. When stressors are not

attended, their lowered threshold to stressors will mani-
fest as anxious behaviours and then eventually as dys-
functional behaviors. However, this model also assumes
that all stress-related behaviors have an underlying cause
and the caregivers can be trained to address the individ-
uals needs and/or modify the environmental stressors to
eliminate or minimize behavioral and psychiatric symp-
toms [7]. Environmental factors, for example, location,
light, noise, and the surrounding atmosphere are
associated with exaggeration of behavioral symptoms in
dementia [16, 17]. Staff training, consideration of
environmental adjustment, person-centered activities
have been recommended as effective approaches for
management of behavioral and psychiatric symptoms of
dementia [18].
Music intervention is one of the non-pharmacological

methods used to reduce behavioural and psychiatric
symptoms in dementia. Person-centered music interven-
tions are a promising non-pharmacological approach of
dementia care in nursing homes [19]. Individualized pre-
ferred music that incorporates the cultural differences,
personal memories, and individual taste has shown to
improve attention, ability to access remote memory and
emotions [20]. The music provides a stimulus that can
be received and processed despite reduced processing
capacity in dementia, thus stimulating memories and
provides a positive soothing effect that can prevent stress
level exceeding the stress threshold. However, a recent
study did not show statistically significant decline in be-
havioral and psychiatric symptoms after 6 weeks of
person-centered music intervention [21].
This intervention did not adopt PLST as a theoretical

framework for staff education and employed music
intervention as stand-alone intervention without a com-
prehensive person-centered care plan [22, 23]. PLST
based person-centered care plan includes applying PLST
based principles and strategies in day-day care, such as
including tailored activities based on their ability and
interest, address individual needs, reduce environmental
stimuli and improve staff interaction. As such, a compre-
hensive PLST model that incorporates person-centered
care plan and music intervention has not been tested
previously, especially for residents with dementia living
in rural nursing homes in Australia.
Harmony in the Bush is a co-designed dementia care

model that integrates PLST based person- centered care
plan and music (during rest time using MP3 players), for
the development of a low stress, person-centered
organizational culture. Person-centred music was
adopted as a main component of the Harmony in the
Bush study as it requires minimal training for staff and
can be integrated into the PLST based care plan. This
paper reports the 4-week outcome of the intervention
on residents’ behavioral outcomes and staff stress in the
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nursing homes. It is hypothesized that this person-
centered, non-pharmacological intervention will reduce
agitative behaviours of residents with dementia with par-
allel reduction in caregiver stress in staff.

Methods
Research design and setting
Harmony in the Bush is a quasi-experimental study con-
ducted in five rural nursing homes of Australia [South
Australia (n = 2) and Queensland (n = 3)]. The nursing
homes were purposely selected, and their managers were
approached by the investigators and the former
expressed interest to participate. To reflect on the di-
versity of the participating nursing homes, two were
privately owned; one was a public funded (state-run
center); and one was a not-for-profit facility. The fifth
facility was a not-for- profit, partly funded by the
government, Aboriginal Residential and Community
Aged Care home.
The total number of residents living with dementia

across the five participating aged care facilities in this
this study is approximately 170–180. Allowing for 10%
attrition, the investigators have estimated that 70–80
residents from this cohort can ensure a statistical power
of 0.80. This estimation is based on a recent meta-
analysis on effect of music interventions on agitation,
which reports an overall effect size (Cohen’s d) of 0.61
calculated from 12 studies [24], and by adopting an
alpha level of 0.05 and employing the algorithm [25].
This study adheres to the CONSORT guidelines.

Participants
Participants included eligible residents with dementia
and staff from the participating nursing homes. Resident
participants were recruited following receipt of informed
consents to participate in the study by their legal guard-
ians/power of attorney appointees. In each of the four
nursing homes, 15–20 residents were selected as poten-
tial participants; but in one aged care home, which has a
total of 15 residents, all residents with dementia were
approached to participate. As a result, a total of 77 resi-
dents with dementia were recruited as participants. In-
clusion criteria for the residents were: (a) diagnosis of
dementia within the Diagnostic and Statistical Manual of
Mental Health Disorders 5 (DSM-5) [26]; (b) a Standard-
ized Mini Mental Status Examination (SMMSE) score of
less than 24 [10]; (c) being ambulant; and (d) displaying
dysfunctional behaviors. The residents who could not
meet the inclusion criteria or had a medical condition
that affects normative behavioral patterns, for example
history of schizophrenia were excluded. Nursing home
staff, registered nurses, enrolled nurses, and care staff,
were approached through the facility managers to par-
ticipate in this research, resulting in 87 staff participants

after voluntary consent. The staff participated in the
PLST based educational program, observed, and re-
corded behaviours of the dementia participants and
completed the Caregiver Stress Inventory (CSI).

Data collection procedure and intervention
The study intervention included:

Baseline assessments (one week)
Demographic details and baseline clinical data were col-
lected for each of the resident in the study. The demo-
graphic information included age, sex, education level
and occupation. In this stage, each participant was
assessed using the SMMSE or Kimberley Indigenous
Cognitive Assessment (KICA-Cog); Pain Assessment in
Advanced Dementia (PAINAD) scale; Cornell Scale for
Depression in Dementia (CSDD) or Kimberley Indigen-
ous Cognitive Assessment-Depression (KICA-Dep);
Barthel Index of Activities of Daily Living (ADL); Apathy
Evaluation Scale (AES); and Cohen-Mansfield Agitation
Inventory (CMAI).

Education and development of person-centered care plan
(three weeks)
The staff training workshops were conducted by an ex-
perience nurse educator. The training focused on symp-
toms associated with Alzheimer’s disease and related
disorders, the theory and delivery of the PLST, person-
centered dementia care and the use of the measurement
instruments listed in stage 1 – Baseline assessment. The
Harmony in the Bush intervention entailed the introduc-
tion of person-centered care plan based on the following
principles of the PLST theory:

� Introduce consistent individualized routines to
compensate for cognitive decline;

� Organize small group activities to eliminate
overwhelming stimuli;

� Allow residents to set their own sleep/wake cycle to
prevent fatigue;

� Plan activities based on past experiences and
practices considering present cognitive and
functional abilities; and

� Eliminate misleading stimuli that trigger illusions.

The expected learning outcome after completion of
the training was that staff who attended training should
be able to identify:

� Understanding of person-centered approach to de-
mentia care and PLST principles

� One each of the cognitive, affective and conative
losses associated with Alzheimer’s disease and
related disorders
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� Five non-cognitive symptoms associated with Alz-
heimer’s disease and related disorders; and

� Four stressors that may potentiate non-cognitive
symptoms.

� Implement person-centered activities and music ap-
propriate to each resident

All staff on duty were responsible for observing and
recording the residents’ behavior on each shift. Two staff
in each facility were appointed as change champions by
senior managers and trained in the process to ensure
sustainability of the research outcomes after the project
completion.

Person-centered music
Individualized music forms the basis for the person-
centered music intervention. Individualized music
aims to identify specific music preferences including
exact song/composition titles and performers. We
used The Assessment of Personal Music Preference
Protocol in the Evidence-Based Guideline of Individu-
alized Music for Persons with Dementia [19] to assist
in the process of music selection for each of the par-
ticipating residents. The personalized music playlist
was developed in consultation with the resident, the
resident’s family member and the staff. The residents
listened to the music for 20–30 min during rest pe-
riods and at other time requested by the residents
where the situation was appropriate. Staff monitored
the resident stimulation levels and adjusted music
accordingly.

Intervention and post evaluation phase (four weeks)
A person-centered care plan and personalized preferred
music playlists were provided to participants based on
the PLST principles [15] (Table 1; Fig. 1).

Outcome measures
Baseline measures

� Standardized Mini Mental State Examination
(SMMSE) [10], was used to measure cognitive
function in residents. Kimberley Indigenous
Cognitive Assessment (KICA-Cog) [27], was
administered for the Indigenous participants. The
cut-off levels were no cognitive impairment 24–30,
mild cognitive impairment 19–23, moderate cogni-
tive impairment 10–18 and severe cognitive impair-
ment < 10.

� The Barthel Index of Activities of Daily Living
(ADL) [28] (10-item), was administered to measure
ADL of the residents. The total score ranges from 0
to 100.

� Pain Assessment in Advanced Dementia (PAINAD)
scale was used to measure pain. PAINAD is a
frequently used simple five-item observational tool
with a range of 0 to 10 [29]. The five indicators were
breathing, vocalization, facial expression, body lan-
guage and consolability. The scores are categories as
mild pain 1–3; moderate pain 4–6; severe pain 7–10.

� Cornell Scale for Depression in Dementia (CSDD)
[30], was used to specifically assess signs and
symptoms of a major depression in people with a
dementia. The tool measures physical well-being,

Table 1 Harmony in Bush Study: Intervention principles and strategies

Intervention Principles Intervention Strategies

Maximize safe function by supporting losses in a
person-centered manner

Activity based on their ability and preference (previous interests)

To set their own sleep and wake-up cycle as much as possible

Limit choices and serve food one after another and preferred menu

Food and drink stall

Familiar routine; Scheduled afternoon nap time

Provide unconditional positive regard Polite language, address them with their names and treat them as mature adults

Gentle touch

Provide distraction instead of correction or argument

Use anxiety and avoidance to gauge activity and
stimulation levels

Look for early signs of anxiety (toe tapping, fidgety)
Provision of individualized music – preferred playlist

Teach caregivers to observe and listen to patients Observe and listen to person’s needs
Attend to their needs or stressors (internal or external)

Modify environment to support losses and enhance safety Reduction of noise level in the environment (transient noise due to TV)
Reduce outside noise (example mowing during rest time) Remove any
hazards in the room and outside
Reduce unnecessary lighting during sleep

Provide ongoing education, support and problem solving On-going education; mentoring
Building relationships among and between staff and residents
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sleep, appetite and other vegetative symptoms. The
Kimberley Indigenous Cognitive Assessment – De-
pression (KICA-Dep) [31], a culturally acceptable
screening tool for depression among older Indigen-
ous Australians living in remote areas, was alterna-
tively administered for the Indigenous participants.

Baseline and post-intervention measures

� Cohen-Mansfield Agitation Inventory (CMAI) [32]
was used in this study to assess level of agitation in
residents with dementia. CMAI is a valid and
reliable tool for assessing agitation in individuals
living in residential aged care facilities. CMAI can be
effectively administered by the nursing staff and
direct care workers [33]. Cohen-Mansfield, Marx,
and Rosenthal (1989) classified the manifestations of
agitation into the following three syndromes: (a) ag-
gressive behavior
(e.g., hitting, kicking, cursing); (b) physical
nonaggressive behavior (i.e., restlessness, pacing);
and (c) verbally agitated behaviors (e.g.,
complaining, negativism, repetitious sentences).
CMAI was administered consecutively for 5 days pre
and post intervention. A maximum of three
assessments per day consistent with staff shifts
(7.00–15.00, 15.15–23.15, 23.30–7.15). An aggregate

score that reflects the number of incidents per shift
was calculated

� Caregiver Stress Inventory (CSI) [34] was used to
measure staff stress levels. CSI is a 43-item, self-
reporting tool developed to determine individual
staff caregiver stress to behaviours that occur in resi-
dents with dementia. Staff stress is measured as an
effect of nursing staff experience to the incidents
and behaviours they manage in their day-day care of
residents with dementia. The self-rated response was
coded on a seven-point Likert-type scale (1 = not
stressful, 7 = extremely stressful) based on current
perceptions of stress. The tool consists of four sub-
scales representing staff stress from aggressive be-
havior, inappropriate behavior, resident safety, and
resource deficiency. The tool is valid for use with
paid carers and informal carers and has been re-
cently used in Australian residential care facilities
[35]. The tools used in the study did not require li-
cense and were available for research purposes.

The paper reports the outcomes related to resident be-
havior and caregiver stress, while other elements of the
Harmony in the Bush study such as sleep, and psycho-
tropic medication use will be reported separately. We re-
cently reported on the determinants of person-centered
care in rural nursing homes using follow-up qualitative
data from the Harmony in the Bush study [36].

Fig. 1 Harmony in the Bush personalized dementia care intervention
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Data analyses
All analysis of pre- and post-test data was analyzed using
SPSS IBM Version 23. Statistical tests were considered
significant at p < 0.05. Descriptive data was checked for
outliers and assumptions for parametric analyses.
Paired-t test was used to analyze the difference between
baseline and 4 weeks follow-up of CMAI and CSI scores.
Cross tabulation and chi-square tests were used to
analyze the factors associated with caregiver stress. Re-
peated measures ANOVA were used to understand dif-
ference in baseline and follow-up assessments to
understand the changes in behavioral and psychological
symptoms in residents after adjustments for age and sex.
Similarly, repeated measures ANOVA were used to
analyze changes in staff stress in caregiving measured
using CSI adjusted for age and sex.

Results
Data was available for 74 residents with dementia
who took part in the intervention. Their demographic
characteristics and baseline measures for the partici-
pants are described in Table 2. The mean age of the
participants was 82.4 (7.7) years, and 68.9% were fe-
males. The mean age of admission of the residents
was 80.1(8.4) years. The mean SMMSE score was 9.21
(6.7); 45.9% has SMMSE score less than 10. The
PAINAD scale indicated that 23.0% had mild pain
and 9.5% with moderate to severe pain at baseline.
On the Cornell Scale for Depression in Dementia
(CSDD), a significant 68.9% reported anxiety symp-
toms, 40.5% had mild-severe sadness, 41.9% reported
mild- severe irritability and 46.0% exhibited mild-
severe agitation. Barthel Index score of 58.4 (24.0) for
Activities of Daily Living (ADL) was measured in resi-
dents with dementia at the baseline.

Effectiveness of the intervention in reducing agitation
Table 3 illustrates the change in behaviors in residents
with dementia, pre- and -post- intervention. The
common symptoms at baseline were pacing, aimless
wandering (86.5%); general restlessness (74.3%); trying
to get to a different place (63.5%); repetitive sentences
(60.8%); cursing and verbal aggression (55.4%). Paired
analyses between baseline and post-intervention ob-
served significant decline in behavioral and psycho-
logical symptoms of dementia across domains, in
resident participants (Table 4). The mean scores total
CMAI declined from 3.05/shift to 1.35/shift after 4
weeks (paired t = 8.5, < 0.001). Analyses using repeated
measure ANOVA indicated the decline in scores was
significant after controlling for age and sex (F = 6.3.
p = 0.015).

Effectiveness of the intervention in reducing staff stress
in caregiving
Of the nursing home staff involved in the Harmony in
the Bush intervention, 87 completed the Caregiver Stress
Inventory questionnaires at baseline (n = 87) and 4 weeks
post-intervention (n = 58). About 39 completed both
baseline and follow-up measures. The changing work
shifts, and staff turnover reduced the response rate for
follow-up assessment. The mean age of staff was 44.9
(13.5) years, 84.1% were female. Among the staff who
completed the CSI, 69.3% were personal carers, 18.2%
were registered nurses, and 11.4% were enrolled nurses.
More than one-third of the staff had country of origin
other than Australia and the majority (59.8%) had work
experience of more than 6 years in nursing homes.
The Caregiver Stress Inventory scores are presented in

four domains i.e., aggressive behavior, inappropriate be-
havior, resident safety, and resource deficiency. The
mean score of Total CSI was 3.6 (0.92) at baseline.
Table 5 explains the factors associated with baseline
Caregiver Stress Inventory scores. Female staff reported
higher mean scores than males regarding stress related
to inappropriate behavior (t = − 2.3, p = 0.02). The other
significant difference was that staff whose country of
birth was not Australia reported high stress scores in the
domains of aggressive behaviors (t = − 1.8, p = 0.07) and
resource deficiency (t = − 2.3, p = 0.02).
Table 6 explains the change in CSI score between

baseline and after 4 weeks. The total CSI reduced from
3.6 (0.9) to 3.1 (1.1) between the two time points. Paired
analyses of 39 staff showed consistent decline in staff
stress in all subscales. Repeated measures ANOVA indi-
cated that the decline in caregiver stress was significant
after controlling for age and sex (F = 4.3, p = 0.05).

Discussion
The present study provides promising evidence that
‘Harmony in the Bush’ model results in the reduction of
behavioral symptoms in residents and reduces staff
stress in caregiving. We found statistically significant de-
cline in aggressive behaviors, physically non-aggressive
behaviors, verbally agitated behavior and hiding and
hoarding behaviors in the study sample after 4 weeks of
intervention in persons with dementia. Similarly, there
was reduction in staff stress in the domains of aggressive
behaviors, inappropriate behaviors, resident safety, and
resource deficiency measured using Caregiver Stress In-
ventory tool. Thus, a person-centered, non- pharmaco-
logical intervention using PLST framework was effective
in rural nursing home settings.
Our study results were consistent with a previous

study, which found staff education and care based on
the PLST model was clinically effective in reduction of
behavior problems of care recipients, decreased caregiver
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burden and depression of family members, and in in-
creasing their quality of life [37]. Similarly, Huang et al.
[38] showed reduction in physically non-aggressive be-
havior, verbally aggressive and non-aggressive behavior
subscales as well as the overall CMAI decreased signifi-
cantly after 3 weeks of PLST intervention and improved
self-efficacy of family caregivers. However, we found that
some behaviours increased at 4 weeks such as hitting,
kicking, throwing things, biting, hurting self or others.
We postulate that the close contact and increased inter-
action between staff and resident with dementia during
the intervention period compared to baseline may have
resulted in these behaviours being recorded by the staff.
Our study adds to the knowledge base of PLST based in-
terventions and illustrates the effectiveness of the PLST
framework for a person-centered care intervention in re-
ducing behavioral and psychiatric symptoms in residents
with dementia in rural Australian nursing home.
Our study also illustrates that implementation of indi-

vidualised music as part of routine care by nursing and
direct care workers provide a great avenue for person-
centered care in rural nursing homes. While there is
growing evidence of the positive impact of music in de-
mentia care [24]; most are therapist-led music interven-
tions, which are difficult to sustain in low-resourced
rural nursing homes. Evidence that music therapy served
advantages over non-therapist led listening is minimal
[39, 40]. Several studies have found potential benefit of
person-centered music intervention in dementia care.
For example, listening to favorite music was effective in
reducing agitation [41]. Other studies have revealed the
use of pre-recorded personalized music can be effective
in reducing anxiety, depression, pain and emotional
well-being including quality of life [22, 39, 42]. Many of
these studies have been criticized on methodological

Table 2 Demographic characteristics of the dementia residents
at baseline

N (%)

Sex

Female 51 (68.9)

Male 23 (31.1)

Age (mean, SD) 82.4 (7.7)

Education

None 23 (31.1)

Primary school 15 (20.3)

High school 19 (25.7)

University degree 6 (8.1)

Previous occupation

Unemployed 11 (14.9)

Factory or farm worker 44 (59.5)

Administration or officer 11 (14.9)

University or government 4 (5.4)

Marital status

Married 30 (40.5)

Divorced 6 (8.1)

Widowed 33 (44.6)

Age at admission (mean, SD) 80.1 (8.4)

Duration of stay

0–2 years 42 (56.8)

2–5 years 19 (25.7)

> 5 years 13 (17.6)

SMMSE (mean, SD) 9.21 (6.7)

Cognitive impairment, n (%)

Severe 34 (45.9)

Moderate 27 (36.5)

Mild 6 (8.1)

Pain

None 43 (58.1)

Mild pain 17 (23.0)

Moderate pain 5 (6.8)

Server pain 2 (2.7)

Barthel Index (mean, SD) 58.4 (24.0)

Cornell Depression Scale

Anxiety

Unable to evaluate 3 (4.1)

Absent 16 (21.6)

Mild or intermittent 35 (47.3)

Severe 16 (21.6)

Sadness

Unable to evaluate 2 (2.7)

Absent 37 (50.0)

Table 2 Demographic characteristics of the dementia residents
at baseline (Continued)

N (%)

Mild or intermittent 22 (29.7)

Severe 8 (10.8)

Irritability

Unable to evaluate 4 (5.4)

Absent 32 (43.2)

Mild or intermittent 23 (31.1)

Severe 8 (10.8)

Agitation

Unable to evaluate 3 (4.1)

Absent 32 (43.2)

Mild or intermittent 25 (33.8)

Severe 9 (12.2)

Percentage does not add up to 100% due to non-response
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limitation and were suggested as low-quality evidence
[43]. Our intervention includes a person-centered care
plan with tailored activities and creating a low-stress,
person-centered environment for listening to music. For
example, environmental changes include reduce televi-
sion noise, external noise for example mowing during
rest time, adjustment of lighting during sleep. The bene-
fit of utilizing a pre-recorded music playlist intervention
as an alternative to formal music therapy is that the pre-
recorded individualized music playlist is easy to access

and can be conducted by nursing and direct care
workers as part of their daily care regime.
Best practices to improve dementia care in nursing

homes are difficult to establish and comply with factors
intrinsic to the resident and complexity of care relating
to dementia. Rural nursing home staff are highly stressed
due to factors including long hours and heavy workload
in managing the complex needs of the residents [9]. Fur-
ther, higher prevalence of behavioral and psychiatric
symptoms in residents with dementia correlates with

Table 3 Prevalence of behavioral and psychological symptoms in residents with dementia at baseline and 4 weeks

Domain Symptoms Baseline n (%) 4 weeks n (%)

Aggressive behavior Hitting 12 (16.2) 16 (21.6)

Kicking 6 (8.1) 10 (13.5)

Grabbing onto people 25 (33.8) 22 (29.7)

Pushing 20 (27.0) 16 (21.6)

Throwing things 7 (9.5) 13 (17.6)

Biting 3 (4.1) 8 (10.8)

Scratching 6 (8.1) 10 (13.5)

Spitting 12 (16.2) 12 (16.2)

Hurt self or others 8 (10.8) 9 (12.2)

Tearing things or destroying property 13 (17.6) 11 (14.9)

Screaming 17 (23.0) 17 (23.0)

Cursing and verbal aggression 41 (55.4) 28 (37.8)

Physically non-aggressive behavior

Paces, aimless wandering 64 (86.5) 49 (66.2)

Inappropriate dress or disrobing 33 (44.6) 23 (31.1)

Trying to get to a different place 47 (63.5) 21 (28.4)

Handling things inappropriately 36 (48.6) 16 (21.6)

Performing repetitious mannerisms 32 (43.2) 23 (31.1)

General restlessness 55 (74.3) 40 (54.1)

Verbally agitated behavior

Repetitive sentences 45 (60.8) 20 (27.0)

Complaining 30 (40.5) 15 (20.3)

Negativism 33 (44.6) 18 (24.3)

Constant unwarranted request for attention or help 31 (41.9) 15 (20.3)

Hiding and Hoarding Hiding 20 (27.0) 11 (14.9)

Hoarding 23 (31.1) 13 (17.6)

Table 4 Effectiveness of intervention on changed behaviors of residents with dementia

Baseline 4-weeeks Paired t-test *Adjusted for age and sex

Aggressive behavior 0.43 (0.65) 0.21 (0.29) 3.6 (66), 0.001 F = 9.8, p = 0.003

Physically non-aggressive behavior 1.88 (1.71) 0.94 (1.19) 6.5 (66), < 0.001 F = 30.6, p < 0.001

Verbally agitated behavior 0.55 (0.69) 0.15 (0.34) 5.7 (66), < 0.001 F = 9.9, p = 0.002

Hiding and Hoarding 0.10 (0.19) 0.04 (0.19) 2.3 (66), < 0.001 F = 2.2, p = 0.15

Total CMAI 3.05 (2.54) 1.35 (1.50) 8.5 (66), < 0.001 F = 6.3. p = 0.015

Isaac et al. BMC Geriatrics          (2021) 21:193 Page 8 of 11



higher stress in the caregivers [37, 44]. Poor knowledge
of behavioral and psychiatric symptoms increases staff
stress in caregiving and affects the quality of care [12].
Inadequate training and knowledge can lead to dementia
residents being subjected to stigmatization and unneces-
sary use of restraint [45]. Our study included training
for staff on behavior and psychiatric symptoms in de-
mentia and the PLST framework for a person-centered
care plan and music intervention. Studies have found
that positive attitudes towards dementia and person-
centered care correlated with job satisfaction [45, 46].
We anticipate staff training in person- centered care will
increase quality of care to the residents, job satisfaction
and retention in rural nursing homes.
The present study explains a best practice model for

dementia care in Australian rural nursing homes with a
good sample of 77 participants which yielded sample
power of 80%. The quasi-experimental pre-post design

was appropriate and feasible in rural nursing homes and
the measurement tools were reliable and validated. How-
ever, there are some inherent limitations in the study.
The lack of a control group prevented comparison with
treatment as normal practice. The behaviours were re-
corded by the staff in each shift, which were collated by
the research nurse/investigator and later analysed by the
investigators. While the training; on-floor mentoring and
frequent audit by the research nurse to ensure study fi-
delity, we also acknowledge there are potential variations
in the exposure of intervention for each participant
based on their interest and behaviours. Additionally, we
were not able to disassociate the effect related to envir-
onmental modification, attitude change or music inter-
vention on patient and carer outcomes. We also
acknowledge the changing work shifts, and staff turnover
reduced the response rate for follow-up assessment of
staff stress.

Table 5 Factors associated with caregiver stress at baseline

Aggressive behavior Inappropriate
behavior

Resident safety Resource deficiency Total CSI

Mean
(SD)

F/t (p
value)

Mean
(SD)

F/t (p
value)

Mean
(SD)

F/t (p
value)

Mean
(SD)

F/t (p
value)

Mean
(SD)

Age

< 35 4.5 (1.2) 0.3 (0.74) 3.4 (0.9) 0.4 (0.63) 4.2 (1.2) 0.1 (0.88) 3.9 (1.3) 1.7 (0.18) 3.9 (1.0) 0.7 (0.47)

35–55 4.2 (1.2) 3.1 (0.9) 4.1 (1.1) 3.4 (1.1) 3.6 (0.9)

> 55 4.4 (0.9) 3.3 (0.9) 4.3 (0.8) 3.4 (1.0) 3.7 (0.8)

Sex

Male 4.0 (1.3) −1.1 (0.25) 2.7 (0.7) −2.3 (0.02) 3.9 (1.1) −1.2 (0.21) 3.4 (1.3) −0.5 (0.5) 3.2 (0.8) −2.0 (0.05)

Female 4.4 (1.1) 3.4 (0.9) 4.3 (1.0) 3.6 (1.1) 3.8 (0.9)

Position

Personal Carer 4.2 (1.1) −1.1 (0.26) 3.2 (0.9) −1.0 (0.30) 4.2 (1.1) −0.3 (0.76) 3.5 (1.2) −0.2 (0.85) 3.6 (0.9) −1.0 (0.31)

Registered/Enrolled
nurse

4.5 (1.1) 3.4 (0.9) 4.3 (0.9) 3.6 (1.0) 3.8 (0.9)

Country of birth

Australia 4.1 (1.1) −1.8 (0.07) 3.1 (1.0) −1.1 (0.23) 4.1 (1.2) −1.4 (0.15) 3.3 (1.2) −2.3 (0.02) 3.5 (0.7) −1.8 (0.07)

Others 4.6 (1.0) 3.4 (0.8) 4.4 (0.9) 3.9 (1.0) 3.9 (0.7)

Work experience

< 5 year 4.2 (1.1) 0.3 (0.5) 3.2 (0.9) 0.3 (0.56) 4.2 (1.1) 0.1 (0.73) 3.5 (1.3) 0.01 (0.89) 3.6 (0.9) 0.08 (0.77)

6–10 years 4.4 (1.1) 3.3 (0.9) 4.2 (1.0) 3.6 (1.1) 3.7 (0.9)

> 10 years 4.3 (1.1) 3.2 (0.9) 4.2 (1.1) 3.5 (1.2) 3.7 (0.9)

Table 6 Effectiveness of intervention on stress associated caregiving at baseline and 4 weeks

Baseline 4-weeks Paired t-test *Adjusted for age and sex

Aggressive behavior 4.3 (1.1) 3.5 (1.4) 4.3 (38), 0.001 F = 6.8, p = 0.01

Inappropriate behavior 3.2 (0.9) 2.7 (1.1) 3.0 (37), 0.005 F = 1.6, p = 0.20

Resident safety 4.2 (1.0) 3.5 (1.2) 4.0 (37), < 0.001 F = 4.3, p = 0.04

Resource deficiency 3.6 (1.2) 3.0 (1.1) 2.9 (38), 0.006 F = 2.3, p = 0.13

Total CSI 3.6 (0.9) 3.1 (1.1) 3.8 (36), 0.001 F = 4.3. p = 0.05
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Conclusion
Harmony in the Bush model facilitates and provides a
structure for staff education in person-centered practice
to reduce the impact of behavioral and psychiatric symp-
toms of dementia among residents and improve staff
wellbeing in rural Australia. Future investigations of this
Harmony in the Bush model needs to employ controlled
trial approach to determine the reliability and cost-
effectiveness of the model.

Abbreviations
PLST: Progressively Lowered Stress Threshold; SMMSE: Standardized Mini
Mental State Examination; CMAI: Cohen-Mansfield Agitation Inventory;
CSI: Caregiver Stress Inventory; PAINAD: Pain Assessment in Advanced
Dementia (PAINAD); ADL: Activities of Daily Living; CSDD: Cornell Scale for
Depression in Dementia

Acknowledgements
We sincerely thank the residents, staff, and facility managers who provided
time and shared their experiences about residents with dementia. We thank
nursing consultants and the geriatrician who assisted in the implementation
of the intervention program. Acknowledgement also goes to research
assistants Margaret Kimani and Dr. Daya Ram Parajuli at Flinders University
Rural Health SA, for their valuable support in data collection and
administrative support.

Authors’ contributions
All authors contributed to the study conceptualization and contributed to
manuscript writing and editing. VI guided the design, participated in data
collection, performed statistical analysis, and drafted the manuscript. AK
contributed to project management, data collection and drafting of the
manuscript. MH contributed to the data collection, data analysis and drafting
of the manuscript. ES provided expertise consultation in geriatric medicine
and dementia care during the project implementation phase and critical
review of the manuscript. JG contributed to the initial design, data collection
and critical review of the manuscript. All authors have read and approved
the manuscript.

Funding
The study is funded by the Department of Health, Australia under National
Aged Care Services Fund project number 4- 4ZOHI8C. The funding agency
had no role in the study design, analysis, and interpretation of data.

Availability of data and materials
Data cannot be shared publicly because of the terms and conditions
contained within the ethics permissions granted for this study from
Southern Adelaide Clinical Research Ethics Committee, Australia and
consented by participants.

Declarations

Ethics approval and consent to participate
Ethics approval for all sites in the Harmony in the Bush study was granted by
Southern Adelaide Clinical Human Research Ethics Committee, Australia
[Project Number: 277.17]. Resident participants were recruited following
receipt of informed written consents to participate in the study by their legal
guardians/power of attorney appointees.

Consent for publication
Not applicable.

Competing interests
The authors declared no conflicts of interest.

Author details
1Rural and Remote Health South Australia, College of Medicine and Public
Health, Flinders University, Po Box 852, Ral Ral Avenue, Renmark, SA 5341,
Australia. 2James Cook University & Clinical Director, Older Persons Health

Services, Cairns and Hinterland Hospital and Health Service, Cairns,
Queensland 4870, Australia.

Received: 23 June 2020 Accepted: 11 March 2021

References
1. Brodaty H, Draper B, Saab D, Low L-F, Richards V, Paton H, Lie D. Psychosis,

depression and behavioural disturbances in Sydney nursing home residents:
prevalence and predictors. Int J Geriatr Psychiatry. 2001;16(5):504–12.
https://doi.org/10.1002/gps.382.

2. NATSEM TNCfSaEM: Economic Cost of Dementia in Australia 2016–2056. In.
Edited by Professor Laurie Brown, Hansnata E, La HA: Dementia Australia;
2016: 84.

3. Seitz D, Purandare N, Conn D. Prevalence of psychiatric disorders among
older adults in long-term care homes: a systematic review. Int Psychogeriatr.
2010;22(7):1025–39. https://doi.org/10.1017/S1041610210000608.

4. AIHW: Australia’s welfare 2015. Australian Institute of Health and Welfare;
2015. p. 500.

5. Lyketsos CG, Lopez O, Jones B, Fitzpatrick AL, Breitner J, DeKosky S.
Prevalence of neuropsychiatric symptoms in dementia and mild cognitive
impairment: results from the cardiovascular health study. JAMA. 2002;
288(12):1475–83. https://doi.org/10.1001/jama.288.12.1475.

6. Hall GR, Buckwalter KC. Progressively lowered stress threshold: a conceptual
model for care of adults with Alzheimer's disease. Arch Psychiatr Nurs. 1987;
1(6):399–406.

7. Algase DL, Beck C, Kolanowski A, Whall A, Berent S, Richards K, Beattie E.
Need-driven dementia-compromised behavior: an alternative view of
disruptive behavior. Am J Alzheimers Dis. 1996;11(6):10–9. https://doi.org/1
0.1177/153331759601100603.

8. Gerdner L. An Individualized Music Intervention for Agitation, vol. 3; 1997.
9. Hodgkin S, Warburton J, Savy P, Moore M. Workforce crisis in residential

aged care: insights from rural, Older Workers. AJPA. 2017;76(1):93–105.
10. Molloy DW, Alemayehu E, Roberts R. Reliability of a standardized mini-

mental state examination compared with the traditional mini-mental state
examination. Am J Psychiatry. 1991;148(1):102–5. https://doi.org/10.1176/a
jp.148.1.102.

11. Acharya D, Harper DG, Achtyes ED, Seiner SJ, Mahdasian JA, Nykamp LJ,
Adkison L, Van der Schuur WL, McClintock SM, Ujkaj M, et al. Safety and
utility of acute electroconvulsive therapy for agitation and aggression in
dementia. Int J Geriatr Psychiatry. 2015;30(3):265–73. https://doi.org/10.1002/
gps.4137.

12. Ervin K, Finlayson S, Cross M. The management of behavioural problems
associated with dementia in rural aged care. Collegian. 2012;19(2):85–95.
https://doi.org/10.1016/j.colegn.2012.02.003.

13. Scales K, Zimmerman S, Miller SJ. Evidence-Based Nonpharmacological
Practices to Address Behavioral and Psychological Symptoms of Dementia.
Gerontologist. 2018;58(suppl_1):S88–s102.

14. Kitwood T. Towards a theory of dementia care: the interpersonal
process. Ageing Soc. 1993;13(1):51–67. https://doi.org/10.1017/S0144
686X00000647.

15. Smith M, Hall GR, Gerdner L, Buckwalter KC. Application of the progressively
lowered stress threshold model across the continuum of care. Nurs Clin
North Am. 2006;41(1):57–81, vi. https://doi.org/10.1016/j.cnur.2005.09.006.

16. Algase DL, Beattie ERA, Antonakos C, Beel-Bates CA, Yao L. Wandering and
the physical environment. Am J Alzheimers Dis Other Dementiasr. 2010;
25(4):340–6. https://doi.org/10.1177/1533317510365342.

17. Krishnamoorthy A, Anderson D. Managing challenging behaviour in older
adults with dementia. Prog Neurol Psychiatry. 2011;15(3):20–6. https://doi.
org/10.1002/pnp.199.

18. Kales HC, Lyketsos CG, Miller EM, Ballard C. Management of behavioral and
psychological symptoms in people with Alzheimer's disease: an
international Delphi consensus. Int Psychogeriatr. 2019;31(1):83–90. https://
doi.org/10.1017/S1041610218000534.

19. Gerdner LA. Individualized music for dementia: evolution and application of
evidence-based protocol. World J Psychiatry. 2012;2(2):26–32. https://doi.
org/10.5498/wjp.v2.i2.26.

20. Gerdner LA, Schoenfelder DP. Evidence-based guideline. Individualized
music for elders with dementia. J Gerontol Nurs. 2010;36(6):7–15. https://doi.
org/10.3928/00989134-20100504-01.

Isaac et al. BMC Geriatrics          (2021) 21:193 Page 10 of 11

https://doi.org/10.1002/gps.382
https://doi.org/10.1017/S1041610210000608
https://doi.org/10.1001/jama.288.12.1475
https://doi.org/10.1177/153331759601100603
https://doi.org/10.1177/153331759601100603
https://doi.org/10.1176/ajp.148.1.102
https://doi.org/10.1176/ajp.148.1.102
https://doi.org/10.1002/gps.4137
https://doi.org/10.1002/gps.4137
https://doi.org/10.1016/j.colegn.2012.02.003
https://doi.org/10.1017/S0144686X00000647
https://doi.org/10.1017/S0144686X00000647
https://doi.org/10.1016/j.cnur.2005.09.006
https://doi.org/10.1177/1533317510365342
https://doi.org/10.1002/pnp.199
https://doi.org/10.1002/pnp.199
https://doi.org/10.1017/S1041610218000534
https://doi.org/10.1017/S1041610218000534
https://doi.org/10.5498/wjp.v2.i2.26
https://doi.org/10.5498/wjp.v2.i2.26
https://doi.org/10.3928/00989134-20100504-01
https://doi.org/10.3928/00989134-20100504-01


21. Ihara ES, Tompkins CJ, Inoue M, Sonneman S. Results from a person-
centered music intervention for individuals living with dementia. Geriatr
Gerontol Int. 2019;19(1):30–4. https://doi.org/10.1111/ggi.13563.

22. Sung HC, Chang AM, Lee WL. A preferred music listening intervention to
reduce anxiety in older adults with dementia in nursing homes. J Clin Nurs.
2010;19(7–8):1056–64. https://doi.org/10.1111/j.1365-2702.2009.03016.x.

23. Sherratt K, Thornton A, Hatton C. Music interventions for people with
dementia: a review of the literature. Aging Ment Health. 2004;8(1):3–12.
https://doi.org/10.1080/13607860310001613275.

24. Pedersen SKA, Andersen PN, Lugo RG, Andreassen M, Sütterlin S. Effects of
music on agitation in dementia: a meta-analysis. Front Psychol. 2017;8:742.
https://doi.org/10.3389/fpsyg.2017.00742.

25. Senn S. Inherent difficulties with active control equivalence studies. Stat
Med. 1993;12(24):2367–75. https://doi.org/10.1002/sim.4780122412.

26. Association AP. Diagnostic and statistical manual of mental disorders
(DSM-5®): American psychiatric pub; 2013. https://doi.org/10.1176/appi.
books.9780890425596.

27. LoGiudice D, Smith K, Thomas J, Lautenschlager NT, Almeida OP, Atkinson
D, Flicker L. Kimberley indigenous cognitive assessment tool (KICA):
development of a cognitive assessment tool for older indigenous
Australians. Int Psychogeriatr. 2006;18(2):269–80. https://doi.org/10.1017/S1
041610205002681.

28. Mahoney FI, Barthel DW. Functional evaluation: the BARTHEL INDEX.
Maryland State Med J. 1965;14:61–5.

29. Warden V, Hurley AC, Volicer L. Development and psychometric
evaluation of the pain assessment in advanced dementia (PAINAD)
scale. J Am Med Dir Assoc. 2003;4(1):9–15. https://doi.org/10.1097/01.JA
M.0000043422.31640.F7.

30. Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell scale for
depression in dementia. Biol Psychiatry. 1988;23(3):271–84. https://doi.org/1
0.1016/0006-3223(88)90038-8.

31. Almeida OP, Flicker L, Fenner S, Smith K, Hyde Z, Atkinson D, Skeaf L, Malay
R, LoGiudice D. The Kimberley assessment of depression of older
indigenous Australians: prevalence of depressive disorders, risk factors and
validation of the KICA-dep scale. PLoS One. 2014;9(4):e94983. https://doi.
org/10.1371/journal.pone.0094983.

32. Cohen-Mansfield J. Agitated behaviors in the elderly. II. Preliminary results in
the cognitively deteriorated. J Am Geriatr Soc. 1986;34(10):722–7. https://doi.
org/10.1111/j.1532-5415.1986.tb04303.x.

33. Griffiths AW, Albertyn CP, Burnley NL, Creese B, Walwyn R, Holloway I,
Safarikova J, Surr CA. Validation of the Cohen-Mansfield agitation inventory
observational (CMAI-O) tool. Int Psychogeriatr. 2020;32(1):75–85. https://doi.
org/10.1017/S1041610219000279.

34. Maas M, Buckwalter K. Final report: phase II nursing evaluation research:
Alzheimer’s care unit [R01 NR01689-NCNR]. Rockville, MD: National Institutes
of Health; 1990.

35. Bramble M, Moyle W, Shum D. A quasi-experimental design trial exploring
the effect of a partnership intervention on family and staff well-being in
long-term dementia care. Aging Ment Health. 2011;15(8):995–1007. https://
doi.org/10.1080/13607863.2011.583625.

36. Hamiduzzaman M, Kuot A, Greenhill J, Strivens E, Isaac V. Towards
personalized care: factors associated with the quality of life of residents with
dementia in Australian rural aged care homes. PLoS One. 2020;15(5):
e0233450. https://doi.org/10.1371/journal.pone.0233450.

37. Söylemez BA, Küçükgüçlü Ö, Buckwalter KC. Application of the progressively
lowered stress threshold model with community-based caregivers: a
randomized controlled trial. J Gerontol Nurs. 2016;42(7):44–54. https://doi.
org/10.3928/00989134-20160406-01.

38. Huang HL, Shyu YI, Chen MC, Chen ST, Lin LC. A pilot study on a home-
based caregiver training program for improving caregiver self-efficacy and
decreasing the behavioral problems of elders with dementia in Taiwan. Int J
Geriatr Psychiatry. 2003;18(4):337–45. https://doi.org/10.1002/gps.835.

39. Raglio A, Bellandi D, Baiardi P, Gianotti M, Ubezio MC, Zanacchi E, Granieri E,
Imbriani M, Stramba-Badiale M. Effect of active music therapy and
individualized listening to music on dementia: a multicenter randomized
controlled trial. J Am Geriatr Soc. 2015;63(8):1534–9. https://doi.org/10.1111/
jgs.13558.

40. Raglio A, Bellandi D, Baiardi P, Gianotti M, Ubezio MC, Granieri E. Listening
to music and active music therapy in behavioral disturbances in dementia:
a crossover study. J Am Geriatr Soc. 2013;61(4):645–7. https://doi.org/1
0.1111/jgs.12187.

41. Hicks-Moore SL, Robinson BA. Favorite music and hand massage: two
interventions to decrease agitation in residents with dementia. Dementia.
2008;7(1):95–108. https://doi.org/10.1177/1471301207085369.

42. Park H. Effect of music on pain for home-dwelling persons with
dementia. Pain Manag Nurs. 2010;11(3):141–7. https://doi.org/10.1016/j.
pmn.2009.05.004.

43. van der Steen JT, Smaling HJ, van der Wouden JC, Bruinsma MS, Scholten
RJ, Vink AC. Music-based therapeutic interventions for people with
dementia. Cochrane Database Syst Rev. 2018;7(7):Cd003477.

44. Song J-A, Oh Y. The association between the burden on formal caregivers
and behavioral and psychological symptoms of dementia (BPSD) in Korean
elderly in nursing homes. Arch Psychiatr Nurs. 2015;29(5):346–54. https://doi.
org/10.1016/j.apnu.2015.06.004.

45. Evans D, FitzGerald M. Reasons for physically restraining patients and
residents: a systematic review and content analysis. Int J Nurs Stud. 2002;
39(7):735–43. https://doi.org/10.1016/S0020-7489(02)00015-9.

46. Zimmerman S, Williams CS, Reed PS, Boustani M, Preisser JS, Heck E, Sloane
PD. Attitudes, Stress, and Satisfaction of Staff Who Care for Residents With
Dementia. Gerontologist. 2005;45(suppl_1):96–105.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Isaac et al. BMC Geriatrics          (2021) 21:193 Page 11 of 11

https://doi.org/10.1111/ggi.13563
https://doi.org/10.1111/j.1365-2702.2009.03016.x
https://doi.org/10.1080/13607860310001613275
https://doi.org/10.3389/fpsyg.2017.00742
https://doi.org/10.1002/sim.4780122412
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1017/S1041610205002681
https://doi.org/10.1017/S1041610205002681
https://doi.org/10.1097/01.JAM.0000043422.31640.F7
https://doi.org/10.1097/01.JAM.0000043422.31640.F7
https://doi.org/10.1016/0006-3223(88)90038-8
https://doi.org/10.1016/0006-3223(88)90038-8
https://doi.org/10.1371/journal.pone.0094983
https://doi.org/10.1371/journal.pone.0094983
https://doi.org/10.1111/j.1532-5415.1986.tb04303.x
https://doi.org/10.1111/j.1532-5415.1986.tb04303.x
https://doi.org/10.1017/S1041610219000279
https://doi.org/10.1017/S1041610219000279
https://doi.org/10.1080/13607863.2011.583625
https://doi.org/10.1080/13607863.2011.583625
https://doi.org/10.1371/journal.pone.0233450
https://doi.org/10.3928/00989134-20160406-01
https://doi.org/10.3928/00989134-20160406-01
https://doi.org/10.1002/gps.835
https://doi.org/10.1111/jgs.13558
https://doi.org/10.1111/jgs.13558
https://doi.org/10.1111/jgs.12187
https://doi.org/10.1111/jgs.12187
https://doi.org/10.1177/1471301207085369
https://doi.org/10.1016/j.pmn.2009.05.004
https://doi.org/10.1016/j.pmn.2009.05.004
https://doi.org/10.1016/j.apnu.2015.06.004
https://doi.org/10.1016/j.apnu.2015.06.004
https://doi.org/10.1016/S0020-7489(02)00015-9

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Research design and setting
	Participants
	Data collection procedure and intervention
	Baseline assessments (one week)
	Education and development of person-centered care plan (three weeks)
	Person-centered music
	Intervention and post evaluation phase (four weeks)

	Outcome measures
	Baseline measures
	Baseline and post-intervention measures

	Data analyses

	Results
	Effectiveness of the intervention in reducing agitation
	Effectiveness of the intervention in reducing staff stress in caregiving

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

