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Abstract

Objective: Based on the biopsychosocial model, we developed a paradigm to explore if music therapy (MT) is effective in 
increasing the well-being of persons with dementia. 

Method: A randomized controlled trial, mixed method design was used. Twenty-seven persons with moderate/severe dementia 
split into an experimental (n = 16; MT and standard care) and a control (n = 11; standard care only) group were subjected to a cycle 
of MT weekly sessions for five months. Quantitative levels of salivary cortisol, health status (body functioning and structures and 
health-related states), and outcome measures (psycho-behavioral disturbances and quality of life) were associated with qualitative 
analysis of the participants’ behavior during MT sessions. 

Results: The study showed that MT is effective in reducing psycho-behavioral disturbances and maintaining a good quality of 
life. No apparent effects were found with respect to the level of salivary cortisol. Qualitative analysis is very effective for obtaining 
information on patient behavior during the MT.

Conclusions: The paradigm was suitable to integrate quantitative and qualitative data on the effectiveness of MT interventions.
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Introduction 
The effectiveness of music therapy (MT) in the management 

of behavioral and psychological symptoms of dementia (BPSD) 
is well documented in the literature [1-8]. However, evidence for 
the efficacy of MT in dementia is still inconclusive [9]. The lack 
of evidence-based practice in MT for dementia has been noted by 
several scholars [10-13], who also found methodological limitations 
across the studies [5,14,15] and biases due to unspecified criteria 
in participant selection to the studies, small sample size, lack of 
randomization and blinded evaluation, group dissimilarity at 
baseline, no test-retest studies, and lack of a control group [16]. 
Researchers must face a twofold challenge: 

a. adopt a research method able to mix quantitative and 
qualitative data that come from the interacting and complex 
domains of human functioning and affect the progressive and 
unpredictable course of dementia; 

b.   select a homogenous sample able to be representative of 
the studied condition (dementia), so different from individual 
to individual. With regard to the first point, according to the 
geriatric medicine, the health status of older people with dementia 
and therefore the effectiveness of the MT should be evaluated 
using the Comprehensive Geriatric Assessment (CGA) [17]. 
This multidimensional, multidisciplinary diagnostic instrument 
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was designed to collect data on the medical, psychosocial, and 
functional capabilities and limitations of older patients. The 
geriatric assessment differs from a standard medical evaluation 
because it takes into account also nonmedical domains emphasizing 
functional ability and quality of life. So, the CGA is very compatible 
with the International Classification of Functioning, Disability, and 
Health (ICF) based on the biopsychosocial model [18]. 

In fact, both the CGA and the biopsychosocial model are focused 
on human functioning as a person–environmental interaction and 
integrating medical, psychological, and social models of human 
functioning. As it was highlighted [19,20], the CGA and ICF models 
include similar assessment domains: health condition, body 
functions and structures, activities, participation, and contextual 
factors, and share a common approach to the assessment of the 
person as a whole within the context of both person’s capacities 
and expectations and supportive resources of the environment. 
The second challenge posed to researchers is strongly correlated to 
the first one. Because of the large number of variables affecting the 
health status of people with dementia and the substantial individual 
differences in the course of dementia, the scholar should remain 
cautious in generalizations, provide clear patient anamnestic 
descriptions, and develop a longitudinal design to control individual 
variability in the course of the disease to control what characterizes 
individual history with respect to the effectiveness of the MT 
intervention [3]. Innovative paradigms and research protocol have 
been recently presented and mixed method [21]. have been used in 
order to capture MT effects.

Study Paradigm
To overcome those challenges, the present study developed a 

paradigm to assess the effectiveness of an MT treatment in people 
with moderate/severe dementia, by adopting a biopsychosocial 
and CGA perspective. A mixed method randomized controlled 
trial experiment was designed to gather quantitative data on 
cognitive reserve, severity of dementia, comorbidity, cognitive 
and physiological functions, and psychological functioning and 
behavior, and qualitative data involving the phenomenological 
observation of the MT interventions.

Expected Results
To dispose of a paradigm able to study music therapy effects 

in participants with dementia. To demonstrate the usefulness of 
our paradigm to explore if MT is effective, we expect to observe the 
following results;

a)  Those who receive MT should have a lower level of BPSD, 
as measured by the Neuropsychiatric Inventory (NPI), Cohen-
Mansfield Agitation Inventory (CMAI), and Cornell Scale for 
Depression in Dementia (CDS) than the control group. This result 
was expected from studies founding that MT is useful for the 
management of BPSD in older people with dementia [2,9,22].

b)  Those receiving MT will have a higher quality of life (QOL) 
than those in the control group. QOL was identified as a central 
goal in the treatment of dementia [11,23]. This result will replicate 
previous studies that correlated MT with QOL of people with 
dementia [1,9,12,15].

c)   Those receiving MT will have a lower level of salivary cortisol, 
indicative of a lower level of stress, than those in the control group. 
This result will replicate a previous study by Suzuki et al. [24]. who 
found a diminished secretion of cortisol correlated with positive 
psychological well-being in people with dementia.

d)  Those receiving MT will be able to recognize nonverbal 
signs. This result will replicate previous studies finding that MT 
is effective for expanding group participation, archaic expressive, 
and relational nonverbal abilities in those with moderate/severe 
dementia [2,25].

Method
Participants

The study was a mixed method single-blinded randomized 
controlled trial performed in two Italian nursing homes. The 
protocol was approved by the Bioethics Committee of the 
University of Perugia (MUSIC14). Inclusion and exclusion criteria 
were established by a consensus of experts (geriatricians and 
psychologists). Inclusion criteria were:

a. Diagnosis of Alzheimer or vascular dementia or mixed 
dementia, defined according to the Diagnostic and Statistical 
Manual of Mental Disorders: DSM-IV-TR criteria (DSM-IV [26]; 

b. Moderate or severe stage of dementia according to the 
Clinical Dementia Rating [27]: score from 2 to 3;

c.  Scores between 0 and 20 on the Mini Mental State 
Examination [28].

Exclusion criteria were;

I. Wandering;

II. Diagnosis of frontotemporal dementia;

III. Diagnosis of Levy body dementia;

IV. Vegetative state;

V. Use of corticosteroids.

Informed consent was obtained from proxies. 

Experimental (EG) and control groups (CG) were formed in 
the nursing homes. CG participants from each nursing home were 
treated with usual activities (group games, arts, motor or sensorial 
stimulation). EG participants were also involved in the usual 
activities when not involved in music therapy. S.F., not involved 
in the assessment, randomly assigned participants to CG or EG. A 
simple randomization was used.
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Experimental Condition

The program consisted of 20 MT sessions: once a week for 60 
min. per session over 5 months. The model of the intervention [29] 
belongs to the humanistic MT [30-32] The MT intervention can 
be ascribed among the active techniques, characterized by direct 
interactions with participants using musical improvisation with 
the aim of stimulating communication skills, improving relational 
abilities, and reducing BPSD [33]. The intervention was conducted 

in a structured therapeutic setting, in a large and quiet room of 
the nursing home where participants dwelled. Music therapy was 
conducted by a professional music therapist together with a formal 
caregiver of the nursing home. Number of participants was 10 in a 
nursing home and 6 in the other.

Measures 
Quantitative and qualitative data were collected in the manner 

summarized in Table 1. These measures consisted of the following:

Table 1: Timetable of experimental procedure and timing of measures collection.

Pre–MT MT Post–MT

TIME T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11

Health status 
measures

C–Int

CDR CDR CDR

CIRS-s/c CIRS-s/c CIRS-s/c

MMSE MMSE MMSE MMSE

WHODAS 2.0 WHODAS 2.0 WHODAS 2.0

ADCS–ADL ADCS–
ADL ADCS–ADL ADCS–ADL ADCS–ADL

Outcome 
measures

NPI NPI NPI NPI NPI

CMAI CMAI CMAI CMAI CMAI

CDS CDS CDS CDS CDS

QOL–P QOL–P QOL–P QOL–P

QOL–C QOL–C QOL–C QOL–C

MT sessions (S1–S20)

CO S2; S11; S20

Microanalysis S1; S2; S5; S7; S10; S11; S14; S16; S19; S20

ADCS–ADL = Alzheimer Disease Cooperative Study-Activities of Daily Living; CDR = Clinical Dementia Rating Scale; CDS = Cornell 
Depression Rating Scale; CIRS-s/c = Cumulative Illness Rating Scale severity/comorbidity; CMAI = Cohen–Mansfield Agitation 
Inventory; CO = salivary cortisol level; grey = MT sessions; Microanalysis = sessions video analyzed; MMSE = Mini Mental State 
Examination (row score); NPI = Neuropsychiatric Inventory; QOL–C = Quality of Life Alzheimer Disease caregiver version; QOL–P 
= Quality of Life Alzheimer Disease patient version; S = music therapy session; T = month of the experimental phase; WHODAS 2.0 
= World Health Organization Disability Assessment Schedule 2.0.

I.  Clinical Interview on Socio-Demographic and Clinical 
Data (C–Int): An interviewer asked participants questions about 
cultural person capital (cognitive reserve index), medical history, 
and pharmacological treatment.

II.  Cortisol Biological Marker (CO): The measure of salivary 
cortisol level (CO) was performed on unstimulated whole saliva 
collected from passive drooling. Unstimulated whole saliva is the 
baseline saliva present in the oral cavity for the majority of a 24–
hour period. To avoid variations due to circadian rhythm, saliva 
specimens were taken at a fixed time, immediately before the MT 
session (10 a.m.) and immediately after the session (11 a.m.) in 
both groups.

III.  Cumulative Illness Rating Scale (CIRS) [34]: It is a 
summary measure of illness severity (CIRS-s) and comorbidity 
(CIRS-c).

IV. Clinical Dementia Rating (CDR) [27]: is a global staging 
measure of dementia. 

V.   Mini Mental State Examination (MMSE) [28]: This is the 
most commonly used screening test of cognitive functions.

VI. Alzheimer Disease Cooperative Study-Activities of Daily 
Living (ADCS-ADL) [35]: This is an inventory to assess activities of 
daily living for clinical trials in dementia. 

VII.  World Health Organization Disability Assessment 
Schedule 2.0 (WHODAS 2.0) [36,37]: Generic assessment 
instrument to provide a standardized cross-cultural method for 
measuring activity limitations and participation restrictions, largely 
employed in geriatric settings [38]. The Italian 12-item version of 
the WHODAS 2.0 interviewer-administered proxy form was used 
[37]. The simple scoring option was adopted [36].
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VIII. Neuropsychiatric Inventory (NPI) [39]: assesses 
neuropsychiatric disturbances common in dementia together 
with the amount of caregiver distress engendered by each of the 
neuropsychiatric disorders.

IX.  Cornell Scale for Depression in Dementia (CDS) [40]: 
Clinician-administered instrument that uses information from 
interviews with both the patient and an informant to evaluate 
depression in dementia. It was also validated in patients with 
moderate to severe dementia [41].

X.  Cohen-Mansfield Agitation Inventory (CMAI) [42]: In 
this questionnaire, caregivers rate the frequency of manifestations 
of agitated behaviors in elderly persons. The Italian 30-item proxy 
version [43,44]. was administered.

XI.  The Quality of Life – Alzheimer’s Disease scale (QOL–
AD) [45]: Developed for individuals with dementia, it comprises 
both a version for the person with dementia (QOL–P) and a version 
for the caregiver (QOL–C).

XII. Microanalysis on MT sessions’ Video Clips 
(Microanalysis) [46,47]: This is a five-step procedure for video 
analysis to investigate the communicative response of a specific 
client in a music therapy treatment. A consensus of experts (music 
therapist and psychologist) developed criteria to identify the 
patient’s and music therapist’s salient behaviors (e.g., when the 
patient joins in singing, plays, smiles, shows a gaze orientation, 
spontaneously moves their body, etc.) during MT intervention 
(videotaped). A trained group of psychology students analyzed 
the video of the MT sessions. Starting from the results of this 
analysis, the music therapist composed a video clip consisting of 
the most salient moments of the therapy of each participant. The 
microanalysis provides a clear distinction between description, 
observation, personal reflections, and interpretations of the clip 
content. The assessment measures (CDR, MMSE, ADCS–ADL, NPI, 
CDS, CMAI) were adopted to comprehensively cover the geriatric 
assessment domains of the CGA [17], in fact these are extensively 
employed in geriatric medicine.

Procedure
The study covers a period of twelve months (T0–T11). Twenty 

music therapy sessions (S1–S20) were administered to two 
experimental groups, once a week in the morning, for 60 min. per 
session over 5 months (T3–T8), starting three months after the 
patient eligibility assessment (T0). The MT treatment was evaluated 
longitudinally four times: (i) at the beginning of the MT treatment 
(T3), (ii) at the beginning of the fourth month of treatment (T6), 
(iii) at the end of the MT treatment (T8), (iv) and three months after 
the MT treatment (T11). Salivary cortisol fluid was sampled at the 
time of the second MT session (S2), midway through the sessions 
(S11), and at the time of the last session (S20). Samples were 
taken at fixed times, to avoid variations due to circadian rhythms: 

immediately before the beginning of the MT session (10:00 a.m.) 
and immediately after (11:00 a.m.). Those in the control group had 
salivary fluid sampled on the same days and at the same times. Ten 
out of 20 MT sessions (S1; S2; S5; S7; S10; S11; S14; S16; S19; S20) 
were also videotaped for the microanalysis. As Microanalysis is a 
very long procedure, it was conducted limited to three clinical case 
casually chosen from the EG. Geriatricians provided information on 
the personal and clinical history (C–Int) severity of dementia (CDR) 
and comorbidity (CIRS). Caregivers were interviewed to obtain 
their assessments of the patients/participants neuropsychiatric 
symptoms (NPI, CDS, CMAI), functional status (ADCS–ADL), 
quality of life (QOL–C), and activity limitations and participation 
restrictions (WHODAS 2.0). Patients were assessed on the cognitive 
status (MMSE) and quality of life (QOL–P). Three biologists were 
involved in the salivary cortisol level analysis. Table 1 summarizes 
the timing of measures collection. The professional administering 
interviews and measures and respondents involved in the study 
were blind to patients’ membership in the EG or CG. The music 
therapist was unaware of the changes in cognitive, functioning, and 
behavioral status measured during the study (Table 1).

Analysis
Mann–Whitney and Wilcoxon tests were performed on 

health status and outcome measures. Statistical significance was 
defined as p ≤ 0.05 [48]. On biological measures, a t-test was also 
conducted, using the bootstrap method. Analyses were performed 
through IBM – Statistical Package for the Social Sciences, version 
24 for Windows, Armonk, NY. Qualitative data were inserted into 
an Excel file according to the Microanalysis guidelines developed 
by Ridder [46].

Results
Demographic

A total of 27 people with dementia were enrolled and blinded 
randomized into the CG (n = 11; male = 3; mean age = 83.36 ± 9.19; 
mean education in years = 6.91 ± 4.50) and EG (n = 16; male = 3; 
mean age = 85.94 ± 8.54; mean education in years = 4.75 ± 3.00). No 
differences in health status measures and outcome measures were 
found between the CG and EG at baseline. Four patients died during 
the study and two were hospitalized. So for these cases, some data 
are missing. 

Health Status

The analysis reveals a worsening of dementia severity (CDR) 
together with an improvement on activities of daily living (ADCS–
ADL) in the EG: the CDR score in the T0 vs. T8 comparison (p = 
0.046) significantly increased. The ADCS–ADL score significantly 
decreased from T0 to T3 (p=0.020) and T6 to T8 (p=0.003) and 
significantly increased from T0 to T6 (p=0.049) and T3 to T6 
(p=0.003). No differences were found on the health status measures 
in the CG.
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Outcome

Figure 1: Significant differences between EG and CG on outcome measures detected with Wilcoxon non-parametric statistic. 
The horizontal axis indicates month of the experimental phase (T); the vertical axis indicates QOL scores (range 0–48, the 
higher scores, the better QOL–AD).

Table 2: Differences in health status and outcome measures between samples using Wilcoxon non-parametric statistic.

Measures Group T0 T3 T6 T8 T11

Health status measures

CDR EC 2.31 
(0.70)

p = 0.753
2.56 (0.63)

p = 0.816

2.40 
(0.74)

p = 0.482
CG 2.27 

(0.47) 2.80 (0.92) 2.67 
(0.50)

CIRS-s EG 1.81 
(0.38)

p = 0.422
1.82 (0.41)

p = 0.770

1.82 
(0.41)

p = 0.907
CG 1.70 

(0.43) 1.79 (0.43) 1.81 
(0.41)

CIRS-c EG 3.94 
(1.77)

p = 0.753
3.93 (1.87)

p = 0.726

3.93 
(1.87)

p = 0.640
CG 3.54 

(2.38) 4.11 (2.37) 4.22 
(2.22)

MMSE EC 12.57 
(5.89)

p = 0.145

11.93 
(3.73)

p = 0.369

12.78 
(4.30)

p = 0.482

11.67 
(3.70)

p = 0.270
CG 16.12 

(4.42)
13.44 
(4.88)

14.25 
(4.13)

13.87 
(4.80)

WHODAS 
2.0 EG 21.00 

(10.83)
p = 0.452

23.87 
(5.95)

p = 0.610

18.31 
(9.09)

p = 0.422
CG 24.00 

(10.19)
24.18 
(9.43)

19.09 
(12.98)

ADCS–
ADL EG 10.47 

(12.13)
p = 0.180

8.31 
(11.17)

p = 0.336

12.06 
(12.83)

p = 0.135

9.47 
(11.88)

p = 0.567

10.76 
(9.79)

p = 0.456
CG 5.63 

(4.72)
6.70 

(7.99)
6.90 

(6.31) 6.00 (5.39) 7.25 
(3.95)

Outcome measures

T0 T3 T6 T8 T11

NPI EG 21.40 
(18.44)

p = 0.760

14.50 
(12.18)

p = 0.942

12.31 
(11.39)

p = 0.586

17.50 
(14.02)

p = 0.136

21.13 
(17.74)

p = 0.392
CG 22.00 

(15.39)
13.36 
(9.40)

14.60 
(12.00) 9.22 (9.36) 19.12 

(27.32)
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CMAI EG 42,67 
(10.21)

p = 0.838

41,13 
(11.37)

p = 0.897

36,13 
(7.60)

p = 0.637

41,69 
(10.87)

p = 0.241

44,53 
(14.00)

p = 0.591
CG 43,00 

(11.16)
40,20 

(10.56)
38,22 
(9.13)

35,90 
(8.03)

40,88

(12.44)

CDS EG 6.33 
(4.67)

p = 0.305

3.62 
(4.18)

p = 0.421

1.33 
(2.26)

p = 0.428
1.94 (2.43)

p = 0.979

0.78 
(1.48)

p = 0.402
CG 7.36 

(3.61)
4.10 

(2.92)
3.20 

(4.621) 4.00 (7.15) 3.00 
(5.18)

QOL–P EG 31.12 
(4.55)

p = 0.755

32.75 
(6.80)

p = 0.622

32.85 
(9.87)

p = 0.053

33.00 
(6.62)

p = 0.254
CG 30.17 

(9.51)
35.80 

(10.87)
20.71 
(9.03)

29.40 
(5.68)

QOL–C EG 32.07 
(6.04)

p = 0.164

32.81 
(6.48)

p = 0.065

30.75 
(6.04)

p = 0.310

31.93 
(5.94)

p = 0.070
CG 28.45 

(6.05)
27.55 
(9.14)

27.20 
(8.50)

27.50 
(5.07)

ADCS–ADL = Alzheimer Disease Cooperative Study-Activities of Daily Living; CDR = Clinical Dementia Rating Scale; CDS = 
Cornell Depression Rating Scale; CIRS-s/c = Cumulative Illness Rating Scale severity/comorbidity; CMAI = Cohen–Mansfield 
Agitation Inventory; MMSE = Mini Mental State Examination (row score); NPI = Neuropsychiatric Inventory; QOL–C = Quality of 
Life Alzheimer Disease caregiver version; QOL–P = Quality of Life Alzheimer Disease patient version; WHODAS 2.0 = World Health 
Organization Disability Assessment Schedule 2.0.

Figure 2: Results of the outcome measures detected with the Wilcoxon non-parametric statistic. The horizontal axis indicates 
month of the experimental phase (T); the vertical axis indicates the scores on the measures. 
NPI = Neuropsychiatric Inventory (range 0–144, the higher the score, the higher the level of neuropsychiatric disturbances); 
CDS = Cornell Depression Rating Scale (range 0–38, the higher the score, the higher the level of depression); CMAI = Cohen–
Mansfield Agitation Inventory (range 0–210, the higher the score, the higher the level of agitation); QOL–C = Quality of Life 
Alzheimer Disease caregiver version (range 0–48, the higher the score, the better the QOL–AD).

Differences in outcome measures were observed within and 
between the CG and EG from T0 to T11, as follows. A significant 
difference on QOL–AD between samples emerged at T8. In 
particular, QOL–P (p < 0.05) had a higher score in the EG (32.86 
± 9.87) than in the CG (20.71 ± 9.03) (Figure 1). No differences 
between groups on the other outcome measures (NPI, CDS, CMAI, 
and QOL–C) were found from T0 to T11. No differences between 

QOL–C and QOL–P were observed from T0 to T11. Table 2 displays 
differences within samples in dementia-related neuropsychiatric 
disturbance detected using the Wilcoxon non-parametric statistic. 
From T3 to T11 (p = 0.027) and from T6 to T11 (p = 0.007), the 
NPI score in the EG significantly increased. In the CG, the NPI 
score significantly increased from T0 to T8 (p = 0.050). Significant 
declines in depression (CDS) scores were found in the EG from T0 
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to T3 (p = 0.054), and scores remained lower at T6 (p = 0.001), 
T8 (p = 0.001), and T11 (p = 0.002). CDS scores also significantly 
decreased from T3 to T6 (p = 0.006), and the significant difference 
remained at T11 (p = 0.022). There was also a significant decrease 
between T8 and T11 (p = 0.046). For the CG, there was a significant 
decrease in CDS scores between T0 and T11 (p = 0.011). Agitation 
(CMAI) scores fluctuated over the course of the study. A significant 
decrease was observed in the EG between T0 and T6 (p = 0.005), 
and the T3 vs. T6 difference was also significant (p = 0.017), 
whereas a significant increase occurred from T6 to T8 (p = 0.010), 
which remained at T11 (p = 0.012 for T6 vs. T11). A significant 
decrease was observed in the CG for T0 vs. T8 (p = 0.015), part of 
which took place between T6 and T8 (p = 0.018). With respect to the 
QOL–AD, there are no differences in EG and CG on QOL–C, whereas 
a significant decrease was observed in the CG on QOL–P at T0 vs. T3 
(p = 0.043) and T3 vs. T8 (p = 0.043). Figure 2 displays the graphs 

related to the results on the outcome measures. For CO, Figure 3 
shows increases from pre to post MT in S2, S11, and S20, as well 
as for the measures taken at the corresponding times for the CG. 
(Figure 2) Both in the EG and in the CG the CO collection procedure 
appeared to be stressful. Some patients did not secrete enough 
saliva to measure CO. In the CG, results were obtained from five 
patients for S2, S11, and S20. The mean value in S2 increased from 
6.678 (± 0.434) to 7.318 (± 0.238) µg/l (p = 0.077). In S11 there 
was a significant increase from 6.458 (± 0.395) to 7.526 (± 0.327) 
µg/l (p = 0.041). There was also an increase from 7.420 (± 1.076) 
to 7.956 (± 0.571) µg/l (p = 0.340) in S20. In the EG, results were 
obtained from nine patients for S2, S11, and S20. The mean value in 
S2 significantly increased from 6.359 (± 1.045) to 6.990 (± 1.021) 
µg/l (p = 0.026). In S11 it slightly increased from 7.073 (± 1.024) 
to 7.266 (± 1.053) µg/l (p = 0.086). There was also an increase 
from 7.111 (± 0.700) to 7.406 (± 0.703) µg/l (p = 0.672) in S20. 

Figure 3: Pre- (MT intervention vs. control condition) and post-CO levels in CG and EG.
Diagrams on the left, CO collected during session time 2 (S2), diagrams in the middle are for S11, and diagrams on the right 
are for S20.
c = CG (control group) patients; e = EG (experimental group) patients.

Microanalysis of Mrs. R. a Patient of the 
Experimental Group

Mrs. R. microanalysis is reported because she represents an 
emblematic clinical case for the age, the severity of the clinical 
condition and the sensorial impairment. This patient was a 91 year–
old woman with moderate/severe vascular dementia (CDR = 2 at 
T0, T8 and T11; MMSE = 14 at T0; MMSE = 17 at T3; MMSE = 17 at 
T8; MMSE = 12 at T11). She had a first-grade education and worked 
as a housekeeper. She had a severe visual deficit, hypertensive heart 
disease, chronic obstructive bronchopneumopathy, controlled 
hypothyroidism, polyarthritis, and suffered from a hip fracture 
(CIRS-c = 5 at T0, T8, and T11; CIRS-s = 1.86 at T0, T8, and T11). All 

self-administered measures were provided by a formal caregiver 
(healthcare provider employed in the nursing home). At T0 and 
T3, she needed help in all basic and instrumental activities of daily 
living (ADCS–ADL = 5 at T0; ADCS–ADL = 3 at T3) except for the use 
of a fork or a spoon. At T6 and T8, she combed her hair, asking to 
listen to the radio, and commented on the news (ADCS–ADL = 11 at 
T6). At T8 and T11, she reduced her activities (ADCS–ADL = 7 at T8; 
ADCS–ADL = 4 at T11). The WHODAS 2.0 score remained the same 
throughout the study. Pharmacological treatment remained stable 
during the study. The CO before S2 was 8.28 µg/l and increased to 
9.03 µg/l after the MT. At S11 CO was 6.85 µg/l before and 7.33 
µg/l after while at S20 they were 7.84 µg/l before and 8.02 µg/l 
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after. On the NPI at baseline, Ms. R presented severe delusions, 
hallucinations, sleep disturbances, and sometimes depressive 
symptoms (NPI = 46 at T0; NPI = 36 at T3; NPI = 11 at T6; NPI = 52 
at T8; NPI = 43 at T11). 

She was verbally aggressive and engaged in repetitive actions 
(CMAI = 50 at T0; CMAI = 38 at T3; CMAI = 38 at T6; CMAI = 59 at 
T8; CMAI = 58 at T11). She expressed depressive symptoms during 
the study (CDS = 17 at T0; CDS = 5 at T3; CDS= 0 at T6; CDS = 3 at 
T8; CDS = 0 at T11). She gave unreliable answers for the QOL items 
at T0 and T8, (QOL–P at T0 and T8 was inapplicable) and answers 
(QOL–P = 28 at T3; ADCS–ADL = 31 at T11) comparable to those 

given by the caregiver (QOL–C = 30 at T0; QOL–C = 32 at T3; QOL–C 
= 33 at T8; QOL–C = 28 at T11) at T3 and T11. Sessions graphs 
evidenced a progressive increase in involvement in the MT (eye 
contact, language, and spontaneous movement). (Figure 4) The 
music therapist reported that Mrs. R reveals receptive participation 
in the MT by listening, marking the beat, and playing the maracas. 
Her behavioral response in the sessions was very positive, and 
she had her identity and self-worth confirmed by the experience. 
She was also emotionally affected by the songs, showing interest 
in the therapist (e.g., by searching for a touch). Based on the video 
analysis (Supplemental Material), it was concluded that Mrs. R. 
benefited from the MT as showed in Tables 3 & 4.

Figure 4: Mrs. R.’s salient behaviors (see sorting bar by value) computed as a proportion of their duration in seconds. S indicates 
session time (s1, etc.).

Table 3: Outcomes from the MT analysis.

Mrs. R.’s outcomes from the MT.

(See also Table 1, column C of the Supplemental Material)

Examples of Analyst’s observation of meaningful events of the MT sessions’ video.

(See also Table 1, column A of the Supplemental Material).

She was engaged in the songs.
Mrs. R. plays the maracas, keeping the rhythm of the music. She moves her head and 

shoulders with a pleasant and smiling expression. Towards the end of the instrumental 
part, she slows down the rhythm (Clip 2, sequence 5).

She smiles. Mrs. R. […] makes a gesture with the head, smiles happily and takes part in the group’s 
applause (Clip 5, sequence 3).

She actively participated. Mrs. R. claps her hands and smiles (Clip 1, sequence 4).

She responded relevantly. Mrs. R. plays the maracas, keeping the rhythm of the music (Clip 2, sequence 5).

She took the initiative. Mrs. R. searches physical contact with Therapist’s arms (Clip 1, sequence 4).

She understood that the therapist was offering contact 
and was aware of and appreciated the contact. At the touch of Therapist’s, Mrs. R. starts to play the instrument (Clip 2, sequence 3).

She was able to express pleasure and contentment. During the welcome song, she nods several times, smiles and moves her lips (Clip 1, 
sequence 3).

She engages in a dialogue with the therapist.
The therapist plays the guitar and exclaims “Good, Mrs. R.!”. Mrs. R. plays xylophone keys 
while listening to the therapist’s words. He repeats “Good!” and she plays her instrument 

with a pleased expression.

She was linguistically and verbally stimulated. Mrs. R. says, “I am the oldest! Eh!” (Clip 5, sequence 4).

In the column on the right, clips and sequences refer to the video consisting of the most salient moments of the therapy of Mrs. R. 
created by the therapist (Supplemental Material).
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Table 4: Videoclip analysis related to Mrs. R. Analyst = Trained student of psychology; Mrs. R. = Clinical case; MT = Music Therapy; 
Therapist = Music Therapist (Francesco Delicati).

A – Analyst’s observation of meaningful events of the 
MT sessions’ video.

B – Therapist’s interpretation of events 
reported in column A. (The MT thinks 

about that…)

C – Therapist’s reflection on the Mrs. 
R.’s response to the MT reported in 

columns A and B.

Clip 1

Sequence 1

The Therapist knells down behind a senior woman of 
the group in a wheelchair. He sings a musical motif of 

welcome and plays the guitar. He concludes with a positive 
expression and applause. Mrs. R. is sitting next to the old 

woman in a wheelchair. She packs away a paper towel in her 
waistcoat’s pocket and takes part to the applause.

Despite the blindness, Mrs. R. seems to 
be present in the situation: during the 

applause, she also joins the other people 
clapping her hands as an automatic 

response.

Mrs. R. shows an active involvement 
(claps her hands).

Sequence 2

Mrs. R. keeps clapping. The Therapist addresses her asking 
her name to the group. He crouches in front of her and 

touches her hand softly repeating her name (an animator 
says her name). Mrs. R. responses at the touch of the hand 

slightly moving hands towards Therapist. She repeats 
her name and smiles.Mrs. R. responses at the touch of the 

hand, moving towards Therapist. She repeats her name and 
smiles.

Therapist involves the group towards Mrs. 
R. Aware of her blindness he establishes a 
contact through a twofold communication: 

verbal (repeating her name) and tactile 
(touching her hand). Mrs. R seems 

pleasantly surprised by the Therapist’s 
contact. She seems to search for the contact 
with Therapist hand who plays the guitar. 
She appears pleased and happy to receive 

interest from others.

Mrs. R. shows interest in the Therapist. 
She takes the initiative to contact 
him. She expresses intentionality, 

responsiveness and a positive state of 
mind.

Sequence 3

The Therapist welcomes Mrs. R. involving the rest of 
the group, orienting gaze and the face. He alternates 
gesticulation (arm and right hand) to playing guitar. 

He keeps the time of the song. He concludes by saying 
“Welcome R.!” clapping his hands and involving the group. 

Mrs. R. claps her hands and smiles. She brings her hand 
near the face and caresses herself hands together. During 

the welcome song, she nods several times, smiles and moves 
her lips.

The therapist looks and indicates Mrs. R. He 
wants to focus group’s attention towards 

her. Mrs. R. seems focused on welcome 
song listening. She expresses pleasure and 
wonders with body language (e.g., slightly 

open mouth, the nodding). She seems to feel 
recognized as a special person. She seems to 
participate using lips movements… probably 

a hint of singing.

Mrs. R. listens and is involved with her 
body. She participates in the experience.

Sequence 4

The Therapist gets up and betakes oneself towards a 
participant, asking for Mrs. R.’s name to the group. A group 

member touches Mrs. R. She rolls over her nearby and 
smiles. She searches physical contact with Therapist’s arms, 

but she touches the guitar.

The Therapist is too fast in his going from 
one group member to another. Mrs. R. 

requires more time. Probably she could be 
express more emotions and could receive 

more sense of recognition if more time was 
given. However, this mistake is compensated 

by the contact with her neighbor, who 
empathized with her. In fact, she expresses 
a need of contact with Therapist, searching 
his hands. Mrs. R. is present to the situation. 
She seems to perceive her person as part of 

the group. She seems very happy while claps 
her hands and smiles.

Mrs. R. shows a receptive involvement 
(e.g., she orients herself towards 

Therapist) and she takes the initiative 
searching for a contact.

Clip 2

Sequence 1

The Therapist chose the song “Rosamunda” 
to gratify, enhance and involve Mrs. R. Mrs. 
R. seems much focused on listening. I think 

she recognizes herself in the phrase “you 
are the love for me” (she nods). She keeps 

nodding and has a prolonged smile an 
aspect that gives me the idea of recognizing 

herself in a familiar song. She expresses 
pleasure probably because familiarity 
induces feelings of security. Using the 

request to complete the musical phrase, 
the Therapist uses the question/answer 
technique to stimulate the participation.

Mrs. R. plays the maracas, listens and 
recognizes the song.
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Sequence 2

The Therapist is kneeling in front of four group members 
and sings the opening word of the “Rosamunda”’s song. 

He plays the accordion with the left hand and emphasizes 
the musical syllables. At the same time, he moves the right 

hand toward participants and chants the syllables of the 
first part of the song’s phrase. A participant completes the 
first musical phrase of the song. Mrs. R. mentions moving 
the maracas. When the noun is pronounced (Rosamunda 
sound similar to her name), she starts to listen. When the 
participant completes the first verse of the song, Mrs. R. 

nods, moves her head and smiles. The Therapist’s gaze is 
oriented toward the group. He gesticulates with the right 
hand while he plays the guitar with the left hand. He signs 

with the participants and passes the musical phrase. He 
points his chest and indicates his heart when he sings “love” 

and “for you.” Mrs. R. holds maracas, listens, nods slightly 
moves her head and mentions some words of the lyric.

The Therapist involves the group to enhance 
Mrs. R. and to stimulate her participation. 
In addition, the musical phrase facilitates 

the group’s attention for her. Mrs. R. seems 
actively listening. In fact, she holds maracas, 

nods her head and hints to sing.

Mrs. R. is so stimulated by the familiar 
song, that she tries to sing some words 

of the text.

Sequence 3

Singing, “all my love is for you” the Therapist brings his right 
hand close to Mrs. R.’s hand, and he repeats the musical 

phrase to her. At the touch of Therapist’s, Mrs. R. starts to 
play the instrument.

The Therapist concludes its stimulation 
activity on Mrs. R. With his actions, he 

communicates that she is the center of the 
attention and that she is the protagonist 

of the song. The touch of her hand in 
association with the musical phrase is 

evidence of this.

Because of Therapist’s contact, Mrs. R. 
plays the maracas independently by her 

ability to keep time.

Sequence 4

The Therapist starts again to sing the song. He articulates 
the musical part, playing the accordion. Sometimes he stops 

the musical part and continues only with the voice. He 
moves the right hand in towards the group. Mrs. R. doesn’t 
play her instrument in time with music and, at the end of 
the song, she slows down the shaking of the maracas and 

she seems to sing the word “Rosamunda,” according to the 
Therapist’s voice.

The Therapist plays the accordion and 
stops to put in evidence the words of the 
song. Mrs. R. constantly participates in 
the activity of singing and playing the 

instrument with pleasure. The slowdown 
in playing the maracas seems an attempt 

to keep time.  Although she sings a unique 
word (“Rosamunda”), she reveals active 

participation.

Mrs. R. participates. She plays the 
maracas, tries to keep time and sings 

during the song.

Sequence 5

The Therapist leaves the song and starts to play the 
accordion, watching Mrs. R. that shaking the maracas. Le 
rest of group start playing instruments, trying to keep the 
rhythm proposed by Therapist. Mrs. R. plays the maracas 
in keeping the rhythm of the music. She moves her head 
and shoulders with a pleasant and smiling expression. 

Towards the end of the instrumental part, she slows down 
the rhythm.

The Therapist intensifies the energy 
playing accordion after have obtained 

the involvement of the group. Playing the 
accordion, he follows the rhythm proposed 
by Mrs.’s maracas, a signal of listening and 
attention. Mrs. R. seems present and active 

in the experience as her body movement 
reveals. She plays maracas for a long time 

and she smiles most of the time.

Despite the blindness, Mrs. R. and 
Therapist establish a relationship 

using non-verbal deliveries, complicity, 
help, and support of the group. The 

relationship is implemented firstly by the 
use of a familiar song and secondarily 
by physical contact (hands). Despite 

sometimes the rhythm of maracas differ 
from the accordion; the Therapist and 

Mrs. R. go hand in hand in the same 
relationship through singing and playing.

Clip 3

Sequence 1

The Therapist, sitting among the elderly, plays the accordion 
and sings “Bella Ciao.” He listens Mrs. R. Mrs. R. is holding 

maracas (she doesn’t play it) oriented towards the therapist 
and the accordion (source of the sound). During the melodic 

rhythm part of the sing, she begins to move the head.

Mrs. R. listens, and when the therapist plays 
the melodic rhythm part, she starts to move 

the head.

Mrs. R. shows receptive participation, 
and she engages in a dialogue with the 

Therapist.

Sequence 2

The Therapist plays the accordion with a detached 
articulation, especially in the rhythmic part. While the other 

elders keep the rhythm playing their instruments, Mrs. R. 
moves her head to the rhythm of the song.

The Therapist’s mode of playing the 
accordion (detached) seems to give energy 

to the group. Mrs. R. seems to know the 
song very well. She follows the rhythm 
continuously with head’s movement, 

especially during the melodic-rhythmic part. 
The rhythm is the most important factor in 

her musical fruition.

Mrs. R. responds to the stimulation 
moving her head. She shows active 
participation and seems inside the 

rhythm of the song.
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Sequence 3

The Therapist continues to play. He directs his gaze and 
listens to an old woman in a wheelchair, at the left of Mrs. 

R. He respects and amplifies the old woman’s mode of 
playing (detached) tambourine. Mrs. R. continues to mark 
the rhythm. She moves the head and the upper part of the 

shoulders. At the same time, she sings of the refrain.

The Therapist continues to play with 
a detached articulation, reflecting the 

movement of the old woman on the left of 
Mrs. R. The tambourine’s rhythm simplify 

Mrs. R.’s participation.

Mrs. R. shows active participation with 
the involvement of the body’s movements 

and by singing.

Sequence 4

The Therapist continues to play with the technique of 
detached and moves his gaze and his attention to Mrs. R. 
She moves her head imperceptibly, and the upper part of 
the body, at the rhythm of the music. Mrs. R. continues to 

mark the rhythm of the song at the body level. Although she 
is sitting, the head’s movement involves the upper part of 

the body.

The Therapist controls what happens inside 
the group. His highlighting, resuming and 

emphasizing the musical modalities of each 
person allows to enhance what each person 

does and to put these activities at the service 
of the group. Even if Mrs. R. does not show 
changes in her being in the experience, she 
maintains her modality and this “going to 

the step” and continuing in the same activity 
seems very pleasant for her. Mrs. R.  seems 
to “capture” the rhythm of the song, giving 
a confirm of the importance of the rhythm 

together with the knowledge and familiarity 
of the song.

Mrs. R. engages a dialogue with the 
therapist and the group. She shows active 
participation marking the beat, phrasing 

the melodies and singing.

Clip 4

Sequence 1

The Therapist takes up his guitar and kneels in front of 
Mrs. R. She plays the xylophone, beating with energy with 

a wand on the wooden keys. The Therapist plays the guitar 
accompanying and supporting the motif created by Mrs. R.’s 

beating on the xylophone.

Mrs. R. is active and determinate. She plays 
the xylophone producing a casual melody 
with decision and energy. The Therapist 
carries out a task of support to Mrs. R. 
activity. In a Gestaltic manner, Mrs. R.’s 

melody is in the figure, while the sound of 
the guitar that remains in the background

Mrs. R. plays a random rhythmic-melodic 
motif on the xylophone and takes the 

initiative. She is actively involved.

Sequence 2

The therapist plays the guitar and exclaims “Good, R.!”. Mrs. 
R. plays xylophone’s keys listening to the therapist’s words. 

He repeats “Good!”. Mrs. R. plays her instrument with a 
pleased expression.

The Therapist seems to be satisfied to 
interact with Mrs. R. His’s words carry 

support and confirm Mrs. R.’s identity. Mrs. 
R. seems very happy for Therapist’s words. 

She responses with a pleased expression 
maintaining her musical activity.

Mrs. R. is immersed in the percussive 
action and continues with constancy and 
commitment, without stopping. She was 
not distracted from Therapist’s words an 
aspect that denotes mastery and security 

in this activity.

Sequence 3

The Therapist knells down in front of Mrs. R. and continues 
to play the guitar, accompanying her. Mrs. R. plays the 

xylophone, while another old woman, at the left of Mrs. R., 
plays the tambourine on the table of her wheelchair with 
a drumstick. Meanwhile, the Therapist turns his gaze on 

towards other women who seem not to respond to music.

Mrs. R. and the Therapist, along with 
another woman, continue in their collective 
performance. The Therapist seems to look 

around to monitor what is happening and if 
anything changes.

Mrs. R. remains immersed in the 
percussive action with constancy. She is 

involved and not appears tired.

Sequence 4

The Therapist shortly stops playing the guitar. He takes 
a drumstick and begins to hit a vertical drum on his left. 

While Mrs. R. plays the xylophone, the Therapist restarts to 
play the guitar and turns his gaze toward a senior woman 
on his left. He alternatively plays the guitar and gives two 

bangs on the drum. The senior woman stays still and looks 
away. She is observed by the senior woman, who plays the 

drum.

The Therapist, continuing to play, tries to 
stimulate, with his gaze and the drum, a 

senior woman who stays still and distracted.

Mrs. R. is actively involved. She continues 
to play the xylophone.
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Sequence 5 from 3.21

The Therapist plays the guitar and the drum. He still looks 
at the senior woman who, being watched, looks at him 

pleased. The senior woman who plays the drum is sited next 
to Mrs. R. The woman mimics the Therapist playing also 

another drum and looks pleased the Therapist. He smiles 
and nods at her.

The Therapist tries to stimulate a senior 
woman who seems to notice the Therapist’s 

interest. The Therapist seems surprised 
by the action of the woman who plays the 
tambourine and smiles with complicity. 
The Therapist restores a positive assent 

continuing to play and nodding. Mrs. 
R. continues to play the xylophone. She 

appears involved and happy.

Mrs. R. shows active participation with 
an unusual instrument (the xylophone). 
She keeps a fairly constant rhythm and 

probably is not aware of the melody that 
composes on the xylophone. It is positive 

that she does not stop on a single key: 
she beats and runs on more keys of the 

xylophone. Perhaps she is not aware that 
is in course an improvisation, but she 

keeps playing together at the threesome. 
She plays the xylophone energetically 

receiving a response in terms of 
vibration. The vibration involves her 

body, and above all the arm that beats. It 
is positive, for his image’s confirmation, 

to feel the sound and the vibration 
product of his action.

Clip 5

Sequence 1

The Therapist kneels in front of the group that is disposed of 
as a circle. He plays the accordion and sings with emphasis 

the text of the song “Calabresella,” directing the bust and the 
gaze towards the women. He plays the instrument dilated 

with his left hand and uses the other hand to scan the 
rhythm to involve the group. The senior women hold hands 
and move in time to the music; some of them sing. Mrs. R. is 
involved and sings staying in times. In particular, she moves 
the left arm connected to a senior woman particularly active 

both in singing and in movement.

Mrs. R. is well integrated into this collective 
action. Her face expresses concentration.  

She sings the song staying in time and seems 
to “let himself be moved” by the action of the 

women that held her hands.

The person is involved in the collective 
action, participating with the movement 

and singing.

Sequence 2

The Therapist interrupts the song and plays the 
instrumental part of the song with the accordion. Some 

women start to move to the rhythm of music and to sing. 
Mrs. R. moves spontaneously to the rhythm of the music, 

involving the body: the head in particular.

Mrs. R. continues to follow the behavior of 
attention and participation with a slight 

increase in the movement. She tries pleasure 
from what she is doing. Thanks to her hand 

content, she seems friendly: a positive 
aspect considering the tendency to stiffen of 

the blind persons.

Mrs. R. is fully integrated into the 
collective motor action and seems happy.

Sequence 3

The Therapist ends the song playing with the left hand 
while makes a final gesture with his right arm and exclaims 

“olé.”The group starts applause, and the Therapist joins. 
Mrs. R. immediately after the musical closing and the olé 
makes a gesture with the head, smiles happily and takes 
part in the group’s applause. The Therapist, continuing 
to applaud, exclaims “Good! Good”.  Some women reply 

“Good!.”

The Therapist concludes with a gesture 
and an exclamation that are in line with 

the energetic and emphatic way of playing. 
Mrs. R. seems to be satisfied, smiles happily, 
and seems to give herself up to this state of 

mind. She also demonstrates to warn the 
musical closing of the piece with the head’s 
gesture. The Therapist reinforces with the 
praises, the esteem and the positive image 
of the elderly, including Mrs. R. The group 

repays. General satisfaction is present.

The patient understands the musical 
closing of the song. She is very happy and 

content.

Sequence 4

The Therapist rises from the ground,and Mrs. R. says, “I am 
the oldest! Eh.” The Therapist replies asking, “Who is the 

oldest?” Mrs. R. answers “Me!” in a high pitch The Therapist 
says “My God! Let’s hear it to the oldest!” He starts to 

applaud and touches Mrs. R.’s shoulder. Some members of 
the group take part in the applause. Mrs. Ro. repeats, “I am 

the oldest!” The Therapist, moving away from Mrs. R., smiles 
and says “An applause to the oldest!” Mrs. R. concludes 

laughing with “Eh, I have more years!”

Mrs. R. is very happy to make it clear and 
state that she plays an important role: 
she is the woman who has more years 

than all the people present. The Therapist 
plays with surprise and amused by Mrs. 

R.’s exclamation. He answers her tone and 
asks for confirmation of who spoke. Mrs. 

R. replies affirmatively in a sharp tone 
and seems very happy. Mrs. R. looks very 

amused. She and the Therapist laugh

Mrs. R. exposes herself, expressing 
what she considers a note of merit 
(having more years). She takes the 

initiative, trusts the situation and people 
and communicates verbally with the 

Therapist. The Therapist and Mrs. R.  are 
involved in a pleasure dialogue in which 
play, emotion, and joy are present. The 
music therapy gives pleasure, increases 
the wellbeing, and reinforces Mrs. R.’s 
identity and self-esteem thanks to the 

“us” of the peer group.
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Discussion
Several studies have suggested the possibility of innovative 

paradigms able to capture MT effects in dementia [5,9,15]. 
The present study aimed to demonstrate the usefulness of our 
biopsychosocial paradigm to explore if MT is useful. To reach 
this aim, we used outcome measures such as the NPI, CMAI, CDS, 
and QOL–AD to assess the impact of music therapy on behavioral 
disturbances and quality of life in persons with moderate/
severe dementia living in a nursing home. Biological markers and 
relational aspects of behavior were also assessed using salivary 
cortisol analysis and Microanalysis, respectively. At the same 
time, health status was monitored throughout the study with 
the C–Int, CDR, CIRS, MMSE, WHODAS 2.0, and ADCS–ADL. The 
biopsychosocial paradigm seems capable of capturing MT effects 
on the degenerative and progressive process of ingravescent health 
conditions that characterize dementia. In fact, as expected (second 
prediction), a significant decrease in quality of life (QOL–P score) 
was observed for the CG but not for the EG [15], even though 
health status worsened in the EG. Moreover, the EG manifested 
improvement in functional capacity, showing significant increases 
in average ADCS–ADL scores. However, the prediction that the EG 
would obtain NPI, CMAI, and CDS scores lower than the CG (i.e., 
manifest a lower level of behavioral and psychological symptoms 
of dementia) was disconfirmed, although within the EG there was 
a nonsignificant trend toward decreased behavioral disturbances 
from T0 to T11, partially confirming previous studies [2,9,22]. The 
third prediction—that EG participants would show decreased signs 
of stress, as indicated by salivary cortisol (CO) levels—was not 
confirmed. Our results showed no significant difference between 
EG and CG on CO; in addition, a significant CO increase was present 
in S2 on EG and in S11 on CG. However, patients e2, e6, and e8, 
belonging to the EG, showed a reduced CO at S11. Literature is 
controversial about the effect of MT. Although Evans et al. [49] and 
Suzuki et al. [24] found a diminished secretion of cortisol correlated 
with positive psychological well-being, respectively in aging people 
the first and people with dementia the last; conversely, Takahashi 
and Matsushita [50] found no significant effect among person with 
moderate and severe dementia after MT. 

The fourth prediction—that social skills and participation would 
be enhanced by MT—was supported. Through the Microanalysis, 
it was possible to demonstrate that salient behaviors (e.g., when 
the patient joins in singing, plays, smiles, makes appropriate eye 
contact during interaction, spontaneously moves their body, 
etc.) were enhanced, providing evidence that MT is effective for 
enriching relational and communicative abilities in those with 
moderate/severe dementia, as Raglio et al. [2] found. Despite her 
CO increasing (Figure 3), Ms. R (e6) was engaged with positive 
emotions with the music therapist and participated actively in the 
group activities. The fact that CO collection was perceived by the 
patients as a stressful procedure might explain the fact that CO 

increased in both the EG and the CG. Furthermore, the increase in 
CO after MT may be indicative of beneficial stress (eustress) and 
not negative stress (distress) [51], that is a consequence of patient’s 
activation following the biopsychosocial intervention. In fact, as 
Chanda and Levitin argue [14], active MT intervention (direct 
interactions to stimulate participants) could increase cortisol.

Limitations of the Study
The small sample size, the heterogeneity of the subjects, 

and the presence of formal caregivers reduced the possibility of 
generalizing the results. Futures studies are required to confirm the 
utility of our paradigm. The majority of the quantitative outcomes 
(Table 2) are not statistically significant. We know that statistical 
significance in psychosocial studies is a highly controversial 
issue. In dementia studies, statistical comparison between groups 
(experimental and control) could be compromised by a twofold 
difficulty [52]: the short-term and non-permanent changes in the 
expression of signs and symptoms of a single individual in the same 
day; 2) the variability of the expression of signs and symptoms 
among person with the same diagnosis. Nevertheless, in our study, 
notable changes in individual measures was observed (although not 
statistically significant) that might be considered significant from a 
clinical point of view. Although a clinical analysis of our findings is 
indubitably interesting, it is beyond the aim of the present study. 
In summary, the results suggested that the paradigm is effective 
in demonstrating MT effects in patients with moderate/severe 
dementia. Active MT is effective in preserving a higher quality of life 
in institutionalized older adults with moderate/severe dementia. 
According to demographic projections, the oldest old with dementia 
will increase in the coming years, and it will be important to have 
means available to reliably detect the effects of bioecopsychosocial 
[53] (usually called non-pharmacological) interventions designed 
to increase the quality of life in those with dementia.
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