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Abstract

Background Dementia is often associated with Neuropsychiatric Symptoms (NPS) such as agitation, depression,
hallucinations, anxiety, that can cause distress for the resident with dementia in long-term care settings and can
impose emotional burden on the environment. NPS are often treated with psychotropic drugs, which, however,
frequently cause side effects. Alternatively, non-pharmacological interventions can improve well-being and

maintain an optimal quality of life (Qol) of those living with dementia. Other QoL related outcomes, such as pain,
discomfort and sleep disruption are relevant outcomes in music trials as well. Music therapy is a non-pharmacological
intervention that can reduce NPS and improve well-being, and its associated symptoms in dementia.

Methods The research will be conducted at eight nursing home facilities of a health care organization in the
Netherlands. A sample size of 30 in each group (experimental and control group) is required, totalling 60 residents
increased to 80 when considering expected drop out to follow up. The participants in the intervention group

receive 30 min of individual music therapy (MT) in their own room by a music therapist twice a week for 12 weeks.
The participants in the control group will receive 30 min of individual attention in their own room by a volunteer
twice a week for 12 weeks. Assessments will be done at baseline, 6 weeks and 12 weeks. An independent observer,
blinded for the intervention or control condition, will assess directly observed well-being (primary outcome) and
pain (secondary outcome) before and after the sessions. Nurses will assess other secondary outcomes unblinded, i.e,,
perceived quality of life and NPS, both assessed with validated scales. The sleep duration will be indirectly assessed by
a wrist device called MotionWatch. Information about psychotropic drug use will be derived from electronic medical
chart review.

Discussion The main purpose of this study is to assess the effects of individual music therapy on directly observed

well-being controlled for individual attention in nursing home residents with dementia with NPS. The outcomes
refer to both short-term and long-term effects consistent with therapeutic goals of care for a longer term. We hope
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music therapy.

to overcome limitations of previous study designs such as not blinded designs and music facilitators that were
not only music therapists but also occupational therapists and nurses. This study should lead to more focused
recommendations for practice and further research into non-pharmacological interventions in dementia such as

Trial registration The trial is registered at the International Clinical Trials Registry Platform (ICTRP) search portal in the
Netherlands Trial Registration number NL7708, registration date 04-05-2019.

Keywords Dementia, Quality of life, Psychosocial intervention, Music therapy, Behavioral symptoms, Randomized
controlled trial, Nursing homes, Neuropsychiatric symptoms

Introduction

Background and rationale

Dementia is a common disease and in 2021, the World
Health Organization estimated that around 55 million
people have dementia worldwide [1]. Dementia is a neu-
rodegenerative syndrome characterized by a progressive
deterioration of cognitive function, in particular memory
but other cognitive domains such as language, praxis,
visual perception and most notably executive functions
are also often affected [2]. Personality and behavior
changes, together with a decline in the ability to perform
activities of daily living, may result in a loss of indepen-
dence. The personality and behavioral changes are often
reflected in Neuropsychiatric Symptoms (NPS). More
specifically, NPS may express itself in, for example, agita-
tion, disinhibition, irritability, delusions, hallucinations,
depression, anxiety and apathy. These symptoms are
ubiquitous in nursing home patients with dementia, with
overall rates of more than 80% [3].

As there are no curative treatments for dementia yet,
it is important to focus on interventions that may have
beneficial effects on well-being and maintain an optimal
quality of life. Quality of life is defined by the WHO as
“individuals’ perceptions 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” [4]. Well-being is defined in terms of a
state of equilibrium existing between personal resources
and life challenges that, when achieved, gives rise to
positive emotions and psychological health [5]. The con-
structs of QoL and well-being have often been used inter-
changeably in dementia research [6].

There is a growing consensus that quality of life is an
important outcome for assessing the effectiveness of
interventions for dementia in clinical trials even though
it concerns a multidimensional construct influenced by
a variety of factors [7, 8]. An observational study in 288
nursing home residents with dementia, showed that NPS
such as agitation and depression were particularly strong
predictors of poor QoL [9]. These results underline the
growing awareness that NPS independently decreases
QoL in moderate and severe stages of dementia [9]. Pain
is highly prevalent in nursing home residents [10, 11] and

can also cause NPS and influences their quality of life
directly [12]. Nursing home residents with severe cogni-
tive impairment who have difficulty expressing pain may
manifest it through agitation, aggression, or withdrawal
[10]. Pain in dementia may express itself also through
vocalizations (e.g., crying, screaming, noisy breathing),
specific facial expressions (e.g. grimacing) and body lan-
guage such as restless behaviour [13, 14].

Another factor that may reduce QoL of people with
dementia is a deterioration of sleep quality. Sleep distur-
bances include poor sleep efficiency and increased night
awakenings. Petrovsky [15] used domains of Lawton’s
framework for quality of life in persons with demen-
tia to synthesize current knowledge on the association
between sleep disruption and quality of life in persons
with dementia. Sleep disruption was negatively associ-
ated with all of four QoL domains (physical functioning,
social/behavioral functioning, emotional well-being and
cognitive function). In sum, neuropsychiatric symptoms,
in relation to or provoked by pain and sleep disturbances,
reduces QoL in people with dementia.

Consequently, the question arises if adequate strategies
are available for treating this triad of symptoms, i.e. NPS,
pain, and sleep disturbances, and hence, improving QoL,
in people with dementia. NPS are often treated pharma-
cologically with psychotropic drugs, which frequently
cause unwanted side effects, such as somnolence and
extrapyramidal symptoms [16]. Psychosocial interven-
tions, however, may obviate the indication for antipsy-
chotic drug prescriptions [17]. Moreover, therapies such
as validation, reminiscence, psychomotor therapy, multi-
sensory stimulation and music therapy can increase QoL
of people with dementia and their caregivers [18]. Sikkes
et al. reviewed the evidence and found that various non-
pharmacologic treatments such as music therapy effec-
tively improve behavior [19].

Music therapy is a non-pharmacological intervention
which is used as a treatment for NPS in patients with
dementia [20-22]. In the USA, music therapy is defined
by the American Music Therapy Association (AMTA)
as “the clinical and evidence-based use of music inter-
ventions within a therapeutic relationship to accomplish
individualized goals by a credentialed professional who
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has completed an approved music therapy program”
[23]. This definition of music therapy and the accom-
panying AMTA Standards of Practice recommend an
individualized treatment process, including referral,
building a therapeutic relationship, assessment, observa-
tion, targeting individualized goals and objectives, treat-
ment planning, protocol selection and implementation,
termination and evaluation [24]. The number of stud-
ies examining the effects of music therapy for people
with dementia has increased over time [25]. A Cochrane
review in 2011 [26] included 10 studies mostly of poor
quality and could not draw firm conclusions about the
effects of music therapy in the treatment of behavioral,
social, cognitive and emotional problems of older peo-
ple with dementia. In an update of the Cochrane review
[27] twenty-two studies were included. The results from
the review suggest that music therapy may also improve
emotional well-being including quality of life. However,
outcomes could be based on recall or direct observation,
and not all outcomes are assessed blinded. The results of
the review further suggest that providing institutional-
ized people with dementia with at least five sessions of a
music-based therapeutic intervention might reduce NPS.
Moreover, individual therapy, compared with group ther-
apy, had larger effects on behavioral outcomes (agitation,
aggression and overall behavioral problems).

Indeed, music therapy can be offered via individual
treatment, as well as through a group approach [28]. The
group approach benefits engagement and social interac-
tion but in advanced stages of dementia, individual music
therapy can better reach the residents with communica-
tive limitations. Personalized interventions with music or
music therapy may be a predictor of success [20].

In 2010, we conducted a randomized pilot study on
individual music therapy in a nursing home in the Neth-
erlands. The intervention group received individual
music therapy from a qualified music therapist who used
a person-centered approach. The results pointed to pos-
sible reduction of NPS in patients who received indi-
vidual music therapy compared to patients in the control
condition who received usual care [29]. The sample size
of the pilot study was very small and the outcome assess-
ments were not blinded. Sakamoto [30] conducted an
RCT in 2013 with blinded outcome assessment and indi-
vidual intervention sessions carried out by music facili-
tators. The study indicated that interactive individualized
interventions reduce stress and increase relaxation in
individuals with severe dementia immediately after the
intervention.

Objective

The main purpose of the present study is to build on the
earlier pilot study with an improved design, in which
we blindly assess the effects of individual music therapy
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delivered by an accredited music therapist on directly
observed well-being and related outcomes such as NPS,
agitation, depression, quality of life and pain controlled
for individual attention in nursing home residents with
dementia who also have NPS.

Trial design

The design involves an individual randomized controlled
trial (RCT) employing longitudinal repeated measure-
ments in nursing home residents with dementia and
NPS. The study is single blinded. The research assistant
who assesses the primary outcome well-being and the
secondary outcome pain through observation does not
know whether residents participate in the experimen-
tal group or the control group. The music therapist and
the patients themselves cannot be blinded to the condi-
tion they are assigned to. Nursing staff that performs the
measurements as part of the secondary outcomes is not
blinded either. The research takes place at eight nurs-
ing homes facilities of a health care organization in the
Netherlands. Music therapy is provided in 30-minutes
sessions, twice a week for 12 weeks, in their own room.
The control group receives a ‘social’ visit with individ-
ual attention with the same frequency and of the same
duration.

A process evaluation is performed according to an
approach developed by Saunders [31], using components
from Linnan and Steckler’s [32]. The process evaluation
is based on mixed methods, collecting quantitative and
qualitative data. Qualitative data collection comprises a
focus group discussion with participants of health care
professionals to evaluate barriers and facilitators influ-
encing the implementation of research protocol. Quanti-
tative data is gathered with questionnaires about reach,
dose delivered, dose received, fidelity, recruitment and
participant engagement. Quantitative data is gathered
with questionnaires at 1, 2, 6 and 12 weeks after the base-
line assessment completed by music therapists (interven-
tion) or attendants (control). The questionnaires include
items about participation in the sessions, fidelity, dose,
engagement and about levels of implementation. Nurses
and a research assistant will fill a questionnaire at the
end of treatment to evaluate the process of implementa-
tion. Quantitative data will be analyzed with descriptive
statistics.

Methods

Study setting

The study population consist of a sample of residents
with dementia and NPS, residing on psychogeriatric
units in one of eight nursing homes facilities of a health
care organization (Amstelring) in the Netherlands.
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Participants’ eligibility

Inclusion criteria

First, potentially eligible participants of psychogeriatric
units in eight nursing homes are screened for eligibility
according to the following criteria:

1. Candidate has a charted diagnosis of dementia,
which is in general according to Diagnostic and
Statistical Manual of Mental Disorders IV criteria
(American psychiatric association, 2001).

2. Display a clinically relevant NPS measured with the
Neuropsychiatric Inventory Nursing Home Version
(NPI-NH) [33, 34] with the Frequency X Severity
item score for at least one individual item rated 4
(Wood, 2000 [35]; Margallo, 2001 [36], Zuidema,
2007 [3], Zuidema, 2010 [37].

Exclusion criteria

1. Candidate having received individual music therapy
before or having participated in a music therapy
group in the past 3 months.

2. Candidate has major comorbid psychiatric diagnosis
(i.e., schizophrenia, psychosis, anxiety disorder). Due
to an overlap between depression and dementia [38],
candidate participants with a history of depression
will not be excluded.

3. Candidate has a hearing impairment that hampers
the listening to music at a moderately volume. We
use item 1a of the Severe Dual Sensory Loss in old
age screening tool (SDSL) [39]. SDSL was found a
valid and reliable tool [40].

Demographic variables

Demographic variables such as age and gender will be
assessed at baseline from the electronical medical chart
review.

At baseline, nurses will register whether the resi-
dent has any background in music with questions about
their experiences with music before entering the nurs-
ing home. The relatives of participants are asked closed-
ended questions if the participant:

1. Has no experience with music in the past.

2. Played an instrument before or was involved in
singing activities or made music in some other way.

3. Has served as a professional musician.
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Material and procedure

Intervention

The participants of the intervention group (music ther-
apy) receive 30 min of individual music therapy twice a
week for 12 weeks in their own room. Music therapists
use music experiences to promote health [41]. In this
trial, music therapy consists of individual active music
therapy sessions with also receptive techniques. Individ-
ual music therapy implies a one-to-one contact between
the music therapist and the patient using a person-cen-
tered approach. Receptive and active music therapy are
often combined [42]. Receptive therapeutic interven-
tions consist of listening to music by the therapist who
sings, plays, or selects recorded music for the recipients.
In active music therapy, recipients are actively involved
in the music-making, for instance by playing on small
instruments. The participants may be encouraged to par-
ticipate in musical improvisation with instruments or
voices, movements activities or singing.

To determine the precise content of the intervention
and to standardize procedures amongst all music thera-
pists of Amstelring we conducted a focus group with 7
music therapists working at the nursing home facilities of
Amstelring. We used a group interview because reaching
a consensus is best achieved in a group setting. The focus
group established a therapy protocol that comprised six
steps for this study purpose:

1. All participating music therapists are employed by
the nursing home organization. The music therapists
are qualified and credentialed professionals by the
federations for music therapy in the Netherlands
(NVVYMT), indicating that they have all been trained
at an acknowledged and certified music therapy
study program.

2. The music therapist will ask, before the start,
the participant or a legal representative about
the musical preferences of the participant with a
questionnaire (Gerdner, 2010 [43], Raven-de Vries,
2018 [44]). Based on this information, the music
therapist will develop an individual music therapy
session for the participants.

3. Music therapists start each session trying to connect
with the patient by eye contact, calling the name or
giving a hand, to build trust.

4. Music therapists use an observation list between 4
and 6 weeks. This observation list is based on the
improvisational music therapy guideline of Kurstjens
[45] and has been used to identify which important
musical elements are of help in the approach of the
problem.

5. The music therapists will adapt the therapy
continuously to needs and wishes of the participants.
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Participants receive an individual session tailored to
the musical preferences of the participant.

6. The participant will be invited to make a choice out
of different musical instruments such as a guitar,
keyboard, drums, maracas, etc. The therapist will
aim at using active techniques mainly, for example
improvisation where participants will try to play the
instruments, sing together, clap the hands, move
the body or face with the music. Also, receptive
techniques will be used such as listening to live or
pre-recorded music. The music therapist provides
a safe environment, in which the participant can
experience contact, interaction, atonement, structure
and a natural finishing of the session.

In case of refusal of the session of adverse reactions such
as fatigue or traumatic memory during the sessions,
music therapists inform the researcher (VMBC). The
music therapists then stop immediately. Music thera-
pists fill in questionnaires at 1, 2, 6 and 12 weeks after the
intervention starts to gather information for the process
evaluation. During the Covid-19 outbreak, the music
therapists (intervention group) use gloves and face masks
during the sessions.

Control condition

The control group receives 30 min of individual attention
twice a week for 12 weeks with no therapeutic basis. Indi-
vidual attention will take place through a social visit, dur-
ing which an attendant will drink coffee or tea with the
participant. The individual attention will be given in the
resident’s room by one attendant, who will have a conver-
sation with the participant, drink coffee without an inter-
vention goal such as cognitive training and without any
musical intervention. The person who is doing the social
visits is an informal care support company employee
or volunteer. The attendants are students who work for
an informal care support company and had a workshop
about dementia. This is on top of the regular usual care
delivered. The attendant starts every session by trying to
connect with the patient via eye contact, calling his/her
name or giving a hand, to build trust.

The attendants from the informal care support com-
pany or care support volunteer who provide the individ-
ual attention report attended sessions in the participants
forms. In case of refusal of the session, the attendants
inform the researcher (VMBC). The individual atten-
tion will then stop immediately. Attendants fill in ques-
tionnaires at 1, 2, 6 and 12 weeks after the individual
attention starts to gather information for the process
evaluation. During the Covid-19 outbreak, the attendants
(control group) use gloves and face masks through the
sessions.
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Primary outcome measure

Observed well-being is the primary outcome measure
rather than multidimensional quality of life with proxy
estimation of domain ratings based on recall. Lawton
has most extensively explored the concept of QoL con-
cerning dementia and described QoL in dementia in
terms of four sectors: psychological well-being, behav-
ioral competence, objective environment (response to
surroundings) and perceived QoL [46—48]. Jonker et al.
reviewed conceptual developments in QoL research con-
cerning dementia and based on the dimensions presented
by Lawton, they identified psychological well-being as
the core dimension of QoL of patients with demen-
tia. Patients with severe dementia cannot always self-
report their psychological well-being [49] but indicators
of wellbeing of persons with dementia can be observed
with validated instruments. We assess well-being with
an objective observational instrument—the Discomfort
Scale - Dementia of Alzheimer Type (DS-DAT) where
discomfort is defined as a negative emotional and/
or physical state subject to variation in magnitude in
response to internal or environmental conditions. It is a
scale for direct observation of behavior of a patient and
is applicable also in later phases of dementia [50]. The
Dutch translation is characterized by a good reliability
(Hoogendoorn. 2001) [51] and validity (van der Steen,
2002) [52, 53]. The scale consists of 9 items measuring
7 negative and 2 positive items regarding vocalization,
breathing, facial expression, and body movements. The
nine 4-point items are summed for a total score ranging
from 0 (no observed discomfort) to 27 (highest possible
level of observed discomfort). Well-being will be assessed
by a blinded research assistant at baseline (T0), six weeks
(T1) and twelve weeks (T2). Well-being is assessed dur-
ing 5 min before and after the music therapy sessions or
individual attention sessions. The research assistant will
be trained in using the DS-DAT trough an instructional
video and practice completion of the DS-DAT with vid-
eotaped patients. Feedback is provided against the scores
of the scale’s developer (Dr Hurley) who had rated the
patient video clips.

Secondary outcomes measures
Secondary outcomes are also assessed in all /participat-
ing residents and include pain, quality of life, neuro-
psychiatric symptoms (agitation, anxiety, symptoms of
depression), quality of sleep and psychotropic drug use.
Pain will be assessed by a blinded research assistant at
baseline, six weeks and twelve weeks during 2 min before
and after the intervention session or individual attention
with the PAIC-15 (Pain Assessment in Impaired Cog-
nition) [54, 55] which is an observational assessment
instrument that lists 15 items and uses scores from 0 to
3 for each item. PAIC-15 comprises three domains: facial



Baroni Caramel et al. BMC Geriatrics (2024) 24:290

expression, body movements and verbalizations/vocal-
izations. Each domain has 5 items and the total score is
the sum of all items, ranging from 0 to 45. The research
assistant will be trained in using the PAIC-15.

Quality of life will be rated by non-blinded nurses at
baseline (TO0), at six weeks (T1) and at twelve weeks (T2)
with the Quality of Life in Late-Stage Dementia Scale
(QUALID) [56] that can be used with late-stage dementia
patients in institutional settings and has been designed
for proxy-rating by nurses. Responses reflect patient
behavior over the past seven days. The QUALID consists
of eleven items that are short and simple and is charac-
terized by a good reliability and validity and the Dutch
translation was a valid measure for quality of life in
patients with advanced dementia [57]. The total score is
the sum of all items, ranging from 11 to 55. Lower scores
indicate a higher quality of life.

Neuropsychiatric symptoms (NPS) will be assessed
by non-blinded nurses at baseline (TO0), at six weeks
(T1) and at twelve weeks (T2) with the Neuropsychiat-
ric Inventory Nursing Home Version (NPI-NH), a scale
originally developed by Cummings [33, 34] to assess
NPS in outpatients with dementia. The nursing home
version was developed for use of professional caregiv-
ers in institutions and proved to be valid and reliable for
trained nursing staff [58, 59]. The NPI-NH is the only
nursing home instrument to assess NPS that occurred in
the past four weeks that has been translated into Dutch
[60]. The NPI is a structured interview that includes 12
neuropsychiatric symptoms: delusions, hallucinations,
agitation, depression, anxiety, euphoria, apathy, disinhi-
bition, irritability, aberrant motor behavior, night-time
disturbances and appetite/eating change. Frequency (F)
and severity (S) of each symptom are rated on a four
(1-4) and three (1-3) point scale respectively. A separate
score can be calculated for each symptom by multiplying
the frequency and severity (FxS score), resulting values
range from zero to 12 for each symptom. Summing all
ExS scores results in a total score that ranges from 0 to
144. Interview also includes a caregiver distress questions
using a 5-point scale.

Agitation and aggression will be assessed by non-
blinded nurses at baseline (T0), 6 weeks (T1) and 12
weeks (T2) using the caregiver rated questionnaire
Cohen-Mansfield Agitation Inventory (CMAI). This
instrument, developed by Cohen-Mansfield and Billig
[61] and validated by Miller [62] is an instrument that
specifically addresses agitation or aggression that has
been translated into Dutch. The Dutch translation of
the CMAI (CMAI-D) has been validated by De Jonghe
[63] and rated agitated behaviors occurred during last
two weeks. The frequency of each symptom is rated on
a seven-point scale (1-7) ranging from ‘never’ to ‘several
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times an hour’ Summing all symptom scores results in a
total score that ranges from 29 to 203.

Depression will be rated by non-blinded nurses at
baseline (TO0), at six weeks (T1) and twelve weeks (T2)
with the Cornell Scale for Depression in Dementia
(CSDD) [64], which has good internal consistency [65].
Responses reflect symptoms of depression in the week
before. The CSDD is a 19-item instrument, with scores
for each item ranging from 0 to 2 (total score range
0-38). The CSDD has been translated into Dutch [66].

Physical activity: rest-activity data will be collected
by a MotionWatch (CamNtech Ltd, Cambridge, UK).
The MotionWatch measures the arm movements of the
participant; based on these movements, the rest-activity
and physical activity are determined. It quantifies accel-
erations due to motor activity of the arm and integrates
these over I-minute periods. The MotionWatch has the
size and shape of a watch, is worn on the dominant wrist.
The participants will be asked to wear the MotionWatch
twenty-four hours a day for 1 week in the week before
the intervention starts (T0) and the week directly after
the last intervention session (T2). Nurses are asked to
temporarily take off the MotionWatch when the partici-
pant takes a shower, performs another activity in which
the MotionWatch could be exposed to too much water.
Nurses will report the time that devices are taken off.
Five parameters are calculated: Interdaily Stability (IS),
Intradaily Variability (IV), Relative Amplitude (RA),
most active period of 10 h and least active period of five
hours. First, the IS variable that quantifies the strength
of coupling between the rest-activity rhythm and sup-
posedly stable Zeitgebers (e.g., meals) is calculated. IV,
which quantifies the fragmentation of the rhythm, that is,
the frequency and extent of transitions between rest and
activity. RA quantifies the difference between the main
activity (day) and rest (night) periods. The parameter
of 10 most active hours (M10) is used to determine the
amount of physical activity. The parameter (L5) are least
active periods of five hours to determine rest activity.

Data on chronic psychotropic drug use will be derived
from the electronic medical chart. Psychotropic drugs
will be categorized into antipsychotics, anxiolytics, hyp-
notics, antidepressants and anti-dementia drugs accord-
ing to the Anatomical Therapeutic Classification (ATC)
system.

Any attrition or adverse effects of the interventions will
be documented. The interventions will be discontinued
if, in consultation with the physician or psychologists,
harmful effects are observed and are expected to con-
tinue with exposure to any of the two interventions.

The nurses will determine the stage of dementia, mea-
sured with the Global Deterioration Scale (GDS) [67,
68] at baseline. The DS describes seven stages: ‘no global
impairment’ (1), ‘very mild cognitive decline’ (2), ‘mild
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cognitive decline’ (3), ‘moderate cognitive decline’ (4),
‘moderately severe’ (5), ‘severe’ (6) and ‘very severe global
impairment’ (7).

Participants timeline

All eligible residents for whom consent have been pro-
vided will be randomly allocated to the intervention
group (individual music therapy) or control group (indi-
vidual attention). Randomization will take place with a
statistician using randomization software. The outcomes
variables are measured at baseline (T0) one week before
individual attention of music therapy starts (pre-treat-
ment), after 6 weeks of intervention (T1) and after 12
weeks of intervention (T2). Figure 1 shows the partici-
pant’s flow.

Measurements (DS-DAT and PAIC-15) will be done at
baseline TO, just shortly before (T1a and T2a) and shortly
after the intervention (T1b and T2b); to assess overall
effects, cumulative and immediate effects (see Table 1).
An independent research assistant performs the blinded
direct observations and complies the primary outcome
well-being (measured with the DS-DAT) and secondary
outcome pain (measured with the PAIC-15). The nurs-
ing staff will complete the unblinding observations scales
concerning the various stages of dementia at baseline TO
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and they will fill in the unblinding questionnaires about
QoL, NPS, agitation and symptoms of depression at T1b
and T2b.

Data prescription records concerning medication
use, among which psychotropic drugs, will be extracted
from the electronic medical charts by VMBC, physician
employed by the participating organization.

Sample size

The sample size calculation is based on the study’s pri-
mary outcome measure, the Discomfort Scale — Demen-
tia of Alzheimer type (DS-DAT) [51] for F-tests ANOVA
repeated measures. To determine the sample size
required to assess relevant effects, we used data from the
Cochrane review on music-based therapeutic interven-
tions [27]; the effect size for emotional well-being and
quality of life (SMD 0.32, 95%CI 0.02 to 0.62). The corre-
lation between multiple assessments of the DS-DAT was
calculated with the data of Schalkwijk et al. [57] as 0.6.
Using a type I error of 0.05, a power of 0.80, two follow-
up measurements and 2 groups, a sample size of 30 in
each group is required, totaling 60 participants to achieve
0.81 power. According to the availability of music thera-
pists we estimated that the study would take approxi-
mately 3 years. The mortality rate in the nursing home

Nursing home residents
assessed for eligibility N=80

A 4

v

Nz
Excluded/death |4 Experimental
before follow group TO
up T1

1

Randomized

Baseline data
collection

Excluded, refused to

participate or died
Control »
gr:;lp "(;0 Excluded/death
before follow
up T1

A 4

Follow up T1 (6 weeks)
data collection

A 4

Follow up T2 (12 weeks)
data collection N=30
expected

Follow up T1 (6 weeks)
data collection

A 4

Follow up T2 (12 weeks)
data collection N=30
expected

Fig. 1 Participant flow: TO baseline data collection, T1 follow up assessment at 6 weeks and T2 the follow up after 12 weeks. Participants who are lost to
follow-up at the T2 assessment can still be included in the analyses, due to the use of mixed models analyses
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Table 1 Instruments at different assessment moments
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Outcomes/instruments TO T1a (pre-treatment)  T1b (post-treatment) T2a (pre-treatment)  T2b (post-treatment)
week0 Week6 Week 6 Week 12 Week 12

Primary outcome

Well-being (DS-DAT) X X X X X

Secondary outcomes

Pain (PAIC-15) X X X X X

Quiality of life (QUALID) X X X

Neuropsychiatric symptoms (NPI-NH) X X X

Agitation (CMAI) X X X

Depressive symptoms (CSDD) X X X

Stages of dementia (GDS) X

Rest/activity (Actigraphy) X X

Medication use (ATC classification) X X

DS-DAT: Discomfort Scale - Dementia of Alzheimer Type, PAIC-15: Pain Assessment in Impaired Cognition, QUALID: Quality of Life in Late-Stage Dementia Scale, NPI-
NH: Neuropsychiatric Inventory Nursing Home Version, CMAI: Cohen-Mansfield Agitation Inventory, CSDD: Cornell Scale for Depression in Dementia, GDS: Global

Deterioration scale, ATC: Anatomical Therapeutic Classification system

setting is high. Moore [58] stated that the length of stay
in long-term care facilities in Europe countries is almost
2 years. It is estimated that about a one third (20 of 60
residents) may die or will be lost to follow up for other
reasons during the study period, so we need to enroll a
total of around 70 till 80 residents for this study.

Recruitment

First, the medical staff is informed about the goal and
procedure of the study. Second, the medical staff (phy-
sicians) of each psychogeriatric unit of the eight nurs-
ing homes selects eligible residents with dementia and
NPS who have a referral for individual music therapy.
Third the researcher provides an information letter with
informed consent form to competent residents and to
legal representatives of non-competent residents. After
informed consent or proxy informed consent has been
given and the participant has been recruited, the partici-
pants are randomly allocated to the intervention group
(individual music therapy) or control group (individual
attention).

Assignment of interventions

Allocation

Participants will be randomly assigned to either the con-
trol or the experimental group with a 1:1 allocation as per
a computer-generated randomisation schedule. Random-
ization is performed by a statistician who is not involved
in carrying out the study in the facilities, using random-
ization software.

Blinding

The study is single blinded, i.e. that the therapist and the
patients themselves are not blinded. Trained research
assistants who are blinded to intervention assignment,
conduct the well-being (primary outcome) and pain
(secondary outcome) measurements. The nursing staff

completes the scales concerning the stage of dementia,
QoL, NPS, agitation and symptoms of depression. Blind-
ing to these measurements is not possible because these
measurements require familiarity with the person’s usual
behavior in the previous week(s). The nursing staff who
complete the questionnaires are not blinded to interven-
tion assignment, but they are not informed about the
hypothesis and specific research questions.

Data analysis

Immediate effects are defined as the difference in change
between outcomes 15 min before and after the interven-
tion sessions. Cumulative effects are effects over time not
including those immediately after the session (i.e., built-
up effect over time and measured before the session in
order not to include possible immediate effects of the
session). Overall effects are effects over time including
those immediately after the session. Immediate, cumu-
lative and overall effects are analyzed with mixed model
analysis to consider the dependency of the repeated
observations within the patient.

For the immediate effects, the outcome will be the
post-test (T1b, T2b) and adjustment will be made for the
pre-test (Tla, T2a). For the cumulative effect, the out-
come will be the pre-test and an adjustment will be made
for the baseline. For overall effects, the outcome will be
post-test and adjustment will be made for the baseline.

For all treatment effects, effects at the different time-
points will be analyzed by adding a time x treatment
interaction to the mixed model analysis. Furthermore,
both crude and adjusted (adjustments for gender, age,
cognitive deterioration and for medication use, which
will be added as a time-dependent covariate) will be
performed. In the mixed-model analysis, we will also
evaluate whether an adjustment for the correlated obser-
vations within facilities is necessary. There is no need to
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impute missing data because mixed models can handle
missing assessments.

In explorative post-hoc analysis we will evaluate
whether the intervention effects will be different for
patients with a musical background by adding the inter-
action between the intervention variable and presence of
musical background.

Sleep quality data of the MotionWatch (CamNtech
Ltd, Cambridge, UK) will be analyzed with Motionware
software version 1.2.1. Five parameters will be calculated:
Interdaily stability, Intradaily variability, Relative Ampli-
tude, most active period of 10 h and least active period of
five hours. The 5 parameters will be analyzed with linear
regression analyses with the values measured after the
intervention period as outcome with an adjustment for
the baseline vale of particular outcome.

Study monitoring

This clinical trial does not involve a high-risk interven-
tion. We do not expect adverse events or significant
unintended effects of the intervention. However, the par-
ticipants of this study are vulnerable subjects and moni-
toring, and quality assurance will be necessary according
to national legislation (WMO). The Department of anes-
thesiology (an independent department of UMCG) will
be responsible for the data monitoring.

Discussion
Over recent decades, the care offered in nursing homes
has expanded to include various types of psychosocial
interventions such as music therapy, validation, gentle
care, psychomotor therapy and movement activation
[69]. Music therapy is a non-pharmacological interven-
tion which is also used as a treatment for NPS in patients
with dementia and can improve quality of life [70].
Quality of life (QoL) is a multi-dimensional concept
that includes well-being and has objective and subjective
effects [49-51]. Psychological well-being is considered to
be the central indicator for QoL of patients with demen-
tia [52]. This study aims to show if individual music
therapy leads to improved well-being of nursing home
residents with dementia and NPS. NPS result in a lower
QoL for people with dementia and their caregivers and
affect the quality of the relationship with the caregivers
[71]. Efforts aiming at preventing low or decreasing well-
being and QoL at any stage of dementia should, there-
fore, target the factors associated with lower QoL such as
psychotropic drug use [17], NPS [9], pain [10] and sleep
disturbances [15] as well as keeping a person-centered
approach open to the individual perceptions of QoL [71].
Music-based interventions can be effective in alleviating
the NPS of dementia, such as agitation, depression, and
anxiety [72-74]. Recently, a systematic review concluded
that non-pharmacological interventions such as music
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therapy show a positive impact on pain [75]. Further, a
recent review of 8 studies identified 6 studies showing a
positive effect of music interventions on sleep outcomes.
There were decreases in nighttime sleep disturbance,
increases in daytime alertness, and improvements in
sleep quality [76].

Further, in patients unable to self-report, directly
observed well-being is an expression of their emotional
and physical state an important indicator of comfort and
quality of life, in addition to impressions of quality of life
assessed over a specific time window such as the previous
week. Quality of life is an important outcome of differ-
ent care approaches, including palliative care. Improving
quality of life and maximizing comfort are goals of pallia-
tive care in dementia [77]. With this design and specific
analyses, we can ensure blinding and allow estimation of
short and long-term effects.

Participants receive either individual music therapy or
a social visit for individual attention, in their own room.
This is because the room represents a safe place for the
resident. Moving residents to another room may lead
unnecessary to more restless behavior during the already
short duration of the therapy session.

Research often lacks methodological rigor and con-
tinues to produce mixed results. A recent Cochrane
review [27] included 22 studies with 1097 randomized
participants to assess the effects of music-based thera-
peutic interventions for people with dementia. This
review showed modest positive effects in meta-analy-
ses of 9 studies on emotional well-being and quality of
life of interventions that included group and individual
interventions. Only seven studies out of the 22 studies
received individual music therapy treatment. Sensitivity
analyses indicated that the SMDs for individual therapy
were similar to those for the main analyses with indi-
vidual and group therapy, except for behavioral prob-
lems (both agitation or aggression and overall), for which
SMDs for individual therapy were clearly larger. In this
Cochrane review, many studies did not used blinded
outcome assessment. We use blinded assessment for the
primary outcome (well-being) and one of the second-
ary outcome (pain) but possible limitations of this study
will be the unblinded assessment of secondary outcomes
(with the QUALID, NPI-NH, CMAI, CSDD) assessed by
nurses of the department.

During the Covid-19 outbreak, the music therapists
(intervention group) and the attendants (control group)
used gloves and mouth masks through the sessions that
may complicate the relation between participants and
music therapists or attendants. Residents who participate
in the study during Covid-19 period might receive sub-
standard quality sessions because of the difficulties in the
verbal and non-verbal contact. Sensitivity analysis will be
done to examine whether this period with wearing of face
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masks and gloves yields a negative effect on treatment
outcome, compared to the period before (or after) the
outbreak of COVID-19.

The present study aims to make a next step in the field
of music therapy and address the limitations of earlier
research by including a larger number of participants and
investigating if individual music therapy influences well-
being of people with dementia and on NPS and other
outcomes. Major strengths of the current study design
are, first, the blinded primary outcome assessments and
second, the comparison between intervention group with
the control group receiving enhanced usual care to rule
out effects of extra individual attention. The residents of
the intervention group receive individual music therapy
from qualified and certified music therapists with knowl-
edge and skills that are clinically relevant to personalized
care delivery. This study will help to clarify the effects of
individual music therapy in dementia care.
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