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ABSTRACT
Objective: Cognitive, neuropsychiatric and functional deficits are core symptoms of dementia. Non-
-pharmacological interventions, such as music therapy, when used in conjunction with pharmacologi-
cal treatment, have the potential to alleviate these symptoms. The purpose of this preliminary study is 
to examine the active music therapy on cognition and neuropsychiatric symptoms in the elderly with 
mild and moderate dementia. Methods: The initial sample consisted of outpatients with dementia (N 
= 15) and their family members or caregivers (N = 15). Two dyads did not complete the assessments 
before intervention and were excluded from the analysis. Thirteen females (N = 13) comprised the final 
sampled and were diagnosed with Alzheimer’s disease (N = 10), vascular dementia (N = 2) and mixed 
dementia (N = 1), at mild (N = 11) and moderate (N = 2) dementia stage. Participants were enrolled in 
an open-label trial of active music therapy group, set to take place once weekly for 60 minutes over a 
period of 12 weeks. Results: Participants experienced a slight improvement on cognition measured 
with Mini-Mental State Examination (p = 0.41), although without statistical significance and a statisti-
cally significant decrease in anxiety (p = 0.042) in post-intervention. There were no significant effects 
on quality of life and caregiver burden. Conclusions:  Active music therapy is a promising intervention 
with good acceptance among participants. More studies with larger sample sizes are needed to con-
firm its effects and efficacy in cognitive and neuropsychiatric symptoms in dementia.
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RESUMO
Objetivo: Distúrbios cognitivos, comportamentais e funcionais são sintomas nucleares na demência. 
Intervenções não farmacológicas, como a musicoterapia, quando usadas em conjunto com o trata-
mento farmacológico, têm o potencial de aliviar esses sintomas. O objetivo deste estudo preliminar 
é examinar a musicoterapia ativa na cognição e nos sintomas neuropsiquiátricos em idosos com de-
mência leve e moderada. Métodos: A amostra inicial foi composta por pacientes ambulatoriais com 
demência (N = 15) e seus familiares ou cuidadores (N = 15). Duas duplas não completaram as avaliações 
antes da intervenção e foram excluídas da análise. Treze mulheres (N = 13) compuseram a amostra final 
e foram diagnosticadas com doença de Alzheimer (N = 10), demência vascular (N = 2) e demência 
mista (N = 1), nos estágios leve (N = 11) e moderado (N = 2). Os participantes foram inscritos em um 
estudo aberto de grupo de musicoterapia ativa, programado para ocorrer uma vez por semana, com 
duração de 60 minutos, durante o período de 12 semanas. Resultados: Os participantes experimen-
taram uma discreta melhora cognitiva medida pelo Miniexame do Estado Mental (p = 0.41), embora 
sem significância estatística, e uma diminuição estatisticamente significativa na ansiedade (p = 0.042) 
na pós-intervenção. Não houve efeitos significativos na qualidade de vida e sobrecarga do cuidador. 
Conclusões: A musicoterapia ativa é uma intervenção promissora, com boa aceitação entre os parti-
cipantes. Mais estudos com amostras maiores são necessários para confirmar seus efeitos e eficácia em 
sintomas cognitivos e neuropsiquiátricos na demência. 
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INTRODUCTION 

Dementia is a term for diseases characterized by the 
development of multiple cognitive, behavioral and 
functional deficits1, including Alzheimer’s disease (AD), 
vascular dementia (VaD), mixed dementia (MD)2, and leading 
to distress for people with dementia and their caregivers3. 
The consequences of dementia on function and autonomy 
are devastating, as are the behavioral changes frequently 
present with disease progression.4 The progressive memory 
decline is accompanied by other cognitive impairments 
such as language, attention, orientation, judgment, and 
planning2. Neuropsychiatric symptoms (NPS) are defined 
by a set of symptoms such as agitation, aggression, 
irritability, depression, anxiety, apathy, behavior disorders, 
sleep disturbances, delusions and hallucinations4-7. These 
symptoms occur in 80%-90% of people with dementia 
(PwD) during the course of the disease7. Advances in 
pharmacological knowledge have enabled disease 
stabilization and brought improvements to cognitive 
symptomatology4. However, the efficacy of antidementia 
medications on behavioral symptoms is limited. Additionally, 
recent concerns about psychotropic drug use, such 
as antipsychotics, for the behavioral manifestations in 
dementia have precluded its use as a first-line treatment 
for such symptoms8,9. Non-pharmacological or psychosocial 
interventions are considered in many guidelines as the first 
option for managing disruptive behaviors in dementia. 
They are recommended as an initial strategy for behavioral 
disorders and functional decline and play an important role 
in delaying the progression of dementia10-12.

Non-pharmacological interventions aim at improving 
cognition, decreasing NPS, expressing emotions, socializing, 
and offering guidance to caregivers. Currently, available 
information has shown that psychosocial and sensory 
stimulation interventions may be useful to improve or maintain 
cognition, functionality, behavior and quality of life (QoL)10-12. 
Recent research points out that such interventions may 
benefit PwD and their caregivers13. However, the difficulty of 
standardizing the interventions and the outcomes for which 
they are designed limits their incorporation into clinical practice.

Different studies and clinical trials have used psychosocial 
interventions in dementia based upon music activities 
over the last decades14. Music therapy (MT) should not be 
mistaken for the generalized use of music. Music therapists 
use music and/or its parameters (sound, rhythm, mode, 
melody, harmony) to stimulate cognitive functions and social 
or emotional well-being; and reduce anxiety, agitation and 
depression14. In MT, music is focused on musical experience 
through improvisation, a re-creation of music (singing a 
familiar song and recreating it by changing the rhythm or 
lyrics), composition, playing musical instruments and music 
listening that can be applied together or separately15,16. 

MT encompasses active or/interactive and receptive 
techniques. Active MT (AMT) requires the engagement 
of both participant and music therapist who interact 
actively in the process of making music (sound-producing, 
singing, dance-like movement, or playing instruments)15-22. 
MT interventions are characterized by the presence of a 
qualified music therapist, who can use applicable models 
based on psychological and/or rehabilitative approaches18. 
Cognitive aspects (memory, attention, perception, and 
others), reminiscence, communication, executive functions, 
creativity, and social interaction may be stimulated by these 
approaches23,24. Singing in a group setting can improve social 
skills and communication24.

Studies have pointed out the benefits of MT interven-
tions in cognition and NPS in dementia18-22,25-41. Previous 
research, including randomized19,21,28-31,34,37 or non-random-
ized,25,32-33,35,36,38-40 individual19,29,33,34 and group trials,21,25,28,30-32,35-40 
active19,21,25,28-32,35-40 or receptive19,33,34,37 intervention, with par-
ticipation of the caregivers39,40, as well as narrative20 and sys-
tematic22,26,27,41  reviews suggest the benefits of MT interven-
tion on cognition20,27,28,41, NPS18,21,27-29,31,32,34,35,37-40 and Qol27,39,40. 
Some studies exploring the benefits and efficacy of MT in-
terventions among PwD are focused on depression18,28,32,34, 
or anxiety18,32,35. Besides, there is evidence reported by some 
clinical trials28,31,32,35,37-40, that active participation in group ses-
sions of MT can give some meaning to the lives of PwD who 
have memory and behavioral disturbances. Conversely, other 
studies showed no evidence of improvement in behavior30,36, 
quality of life, long term and short-term depression27, and in 
cognition22. Recent studies focused on therapeutic group 
singing39 and songwriting40 suggested a positive impact of MT 
on PwD depression and caregivers’ QoL. A systematic review 
and meta-analysis study41 found evidence of a beneficial effect 
of AMT on global cognition on PwD.

In this context, the purpose of this preliminary study is to 
examine the effects of active MT technique on cognition and 
NPS in the elderly with mild and moderate dementia.

METHODS

Participants

The sample consisted of outpatients of the Center for 
Alzheimer’s Disease and Related Disorders (CDA) of the 
Institute of Psychiatry of the Federal University of Rio de 
Janeiro (IPUB-UFRJ) and their family members or caregivers.

Inclusion criteria: Eligibility criteria for participants:  
a) a diagnosis of probable or possible dementia in mild or 
moderate stage; b) age schooling ≥ 4 years; c) age ≥ 60 
years. Eligibility criteria for caregivers: a) familiar or not; b) age 
schooling ≥ 4 years; c) age ≥ 18 years. PwD and caregivers 
needed to have functional hearing (with or without aids). 
The flowchart of the study design is shown in figure 1. 
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Instruments 

Clinical Dementia Rating (CDR)42,43

The CDR is used to characterize six domains of cognitive and 
functional performance applicable to Alzheimer’s disease 
and related dementias: memory, orientation, judgment and 
problem solving, community affairs, home and hobbies, and 
personal care. It is a 5-point scale in which CDR-0 connotes 
no cognitive impairment, CDR-0.5 = very mild dementia, 
CDR-1 = mild, CDR-2 = moderate, CDR-3 = severe. 

Mini-Mental State Examination (MMSE)44,45

The MMSE assesses cognitive ability within a wide range 
of domains, including calculation, memory, language, and 
orientation. Its maximum score is 30 and can be influenced 
by the individual’s educational background. Brazilian cut-
off scores usually consider a score below 26 as indicating 
cognitive impairment for individuals with high educational 
background; 18 points for those with low/medium educational 
background, and 13 points for illiterates45. A score below 23 
on the MMSE generally indicates cognitive impairment. 

Alzheimer’s Disease Assessment Scale – cognitive 
subscale (ADAS-Cog)46,47

ADAS-Cog is a sensitive test to detect cognitive changes over 
time and is designed to assess the cognitive symptoms asso-
ciated with AD and other dementias. The ADAS-Cog consists 
of 11 items evaluating: orientation, memory (remembering 
words and instructions, recognition), language (ability and 
understanding of spoken language, difficulty finding words, 
naming and pointing objects, following instructions) and 
praxia (ideational and constructive). The total score of the 11 
items ranges from 0 to 70. The ADAS-Cog takes 20-35 min-
utes to be conducted and classified. Higher scores indicate a 
poorer performance.

Neuropsychiatric Inventory (NPI)48-50

The NPI evaluates 12 common neuropsychiatric disturbances 
in dementia: delusions, hallucinations, agitation, dysphoria, 
anxiety, apathy, irritability, euphoria, disinhibition, aberrant 
motor behavior, night-time behavior disturbances, and 
appetite and eating abnormalities. The severity (1 = mild, 2 = 
moderate, 3 = severe) and frequency (1 = occasionally, less 
than once per week; 2 = often, about once per week; 3 = 
frequently, several times per week but less than every day; 
4 = very frequently, once or more per day or continuously) 
of each neuropsychiatric symptom are rated on the basis 
of scripted questions given to the patient’s caregiver. The 
total score of these 12 items varies from 0 to 144. Caregiver 
distress is rated by the caregiver on a six-point scale from 0 
(no distress) to 5 (very severe or extreme distress).

Quality of Life scale in Alzheimer’s Disease (QoL-AD) for 
measuring quality of life in PwD (patient and caregiver 
versions)51,52

Qol-AD features subjective and objective indicators. 
Objective indicators include living standards, chronic disease 
grade, interpersonal relationships with family and friends, 
and community resources. Subjective indicators are based 
on personal assessments of life satisfaction, happiness, 
food adequacy, financial resources, family relationships, 
and feelings of human beings as a whole. QoL-AD is an 
instrument consisting of thirteen items related to the quality 
of life of the elderly with dementia. We applied the patient’s 
quality of life (QoL) as perceived by both the patient (QoL-P) 
and by the caregiver (QoL-C). The total score ranges from 13 
(bad) to 52 (excellent). 

Zarit Burden Interview (ZBI)53,54 

This scale is composed of 22 items and evaluates how care 
activities impact social life, physical and emotional well-
being, and caregiver finances. The questions investigate the 
impact that the disease has on the caregiver. The answers to 
each item can be rated on a scale from 0 to 4 points: never 
(0), rarely (1), sometimes (2), often (3) and always (4). The scale 

Figure 1. Flow chart of study design.

PwD: People with Dementia; AMT: Active Music Therapy;  
G: Group; AD: Alzheimer’s Disease; VaD: Vascular Dementia;  
MD: Mixed Dementia; CDR: Clinical Dementia Rating.
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was designed to be unmonitored but can also be conducted 
by an interviewer. In the latter case, the interviewer reads 
each item aloud and asks the respondent to point to the 
correct answer. Scores range from 0 to 88 with higher scores 
indicating higher level of burden.

Alzheimer’s Disease Cooperative Study – Clinical Global 
Impression of Change (ADCS-CGIC)55

ADCS-CGIC is a semi-structured interview designed to 
evaluate clinically relevant changes in PwD. The ADCS-CGIC 
interview is guided by probing covering cognition, behavior, 
and daily and social functioning. The severity of symptoms 
is based on patients’ and caregivers’ responses. A global 
clinical judgment of severity at pre-intervention is used as 
a reference for subsequent scores of changes identified at 
each visit and ranges from 1 (normal, not ill) to 7 (extremely 
ill). At subsequent visits, an overall impression of change 
from 1 (marked improvement) to 7 (marked worsening) 
is ranked compared to pre-intervention. ADCS-CGIC can 
be administered by an experienced physician after a short 
training session. It takes approximately 30-45 minutes to 
apply. The ADCS-CGIC classifier should be blind to all other 
safety and efficacy assessments, except for the baseline 
classification (visit 2), where classifiers can have access to all 
patient information. The first interview is not scored.

All the assessments took place on dates and rooms 
separately from those where the intervention occurred. 
PwD (N = 13) completed MMSE and ADAS-Cog assessments. 
Caregivers (N = 13) completed NPI and ZBI. The dyads (N = 
13) completed QoL-AD and ADCS-CGIC assessments. PwD 
(N = 13) and caregivers (N = 13) completed assessments pre 
and post 12-week MT intervention.

Music therapy intervention

Participants were accompanied by their caregivers for 
study procedures.  The AMT interventions were only 
applied to PwD. Three groups (N = 5; N = 5; N = 3) were 
formed and completed the 12-week AMT intervention at 
different timepoints during the study. The groups were 
heterogeneous regarding etiology and severity of dementia. 
The participants did not need to have musical or singing 
knowledge or to know how to play a musical instrument.

PwD attended the AMT group technique which was 
employed once weekly over a 12 weeks period in 60-minute 
sessions, in a specific room where there were different 
musical instruments and a computer for listening to favorite 
or familiar songs. The AMT intervention was delivered by a 
music therapist with PhD qualifications and more than 20 
years of experience working in the dementia field. The music 
therapist also performed music therapeutic interviews and 
evaluations prior to the beginning of the intervention to 
collect data about PwD musical history (musical experience, 

musical and instrumental preference, favorite songs) and 
to observe participants’ capacity to recognize melodies, 
reproduce songs and rhythm and discriminate timbre. 

The interventions consisted of an initial part (5-10 min-
utes) with questions directed at each member of the group 
to know their status at that moment. The music therapist 
then invited the participants to sing familiar or favorite songs, 
play musical instruments and/or listen to songs without the 
help of headphones (40 minutes). The sessions were not 
pre-planned but, instead, adapted to desires, cognition and 
mood in the here-and-now. All activities were conducted to 
prioritize PwD initiative to sing, play or listen to music. AMT 
techniques (re-creation, improvisation, hearing and compo-
sition) were used in different moments. Musical re-creation 
experience was the most frequently used method. PwD 
were able to re-create familiar songs by singing, in conjunc-
tion with the use of musical instruments or not. Sometimes, 
lyric substitution was suggested using a known song to stim-
ulate creative expression. At other times, a computer was 
used to play songs. In these moments, the participants lis-
tened to their favorite songs and other musical styles. During 
the intervention, a conversation about the action developed 
(playing, singing, listening) could happen, with memories of 
their life stories, associated with the family or other events 
(travel, party, dance). In these moments, PwD were invited to 
talk about the reminiscence and after to participate in a new 
musical production, such as choosing a song for that story 
(suggested by the PwD or music therapist) or reproducing 
the feeling by playing an instrument and making a sound. In 
the end, each member of the group was asked questions to 
know how they were feeling (10 minutes). 

The purpose of the intervention is not the learning 
of a musical instrument or musical cognitive training. 
Each participant was invited to take part by using 
musical instruments, singing, dancing or making body 
movements. The sessions were tailored to meet the needs 
of all participants in the groups and offered a broad range 
of opportunities for expression and communication, aiming 
at enhancing expression of feelings, creativity development, 
cognitive stimulation, communication, and interpersonal 
relationship15,19,56. 

Statistical analysis

All statistical analyses were performed with SPSS software 
version 22.0 for Windows. The sociodemographic and 
clinical characteristics (gender, age, schooling, duration 
and severity of illness, quality of life, cognition, functionality, 
NPS, caregivers’ burden and clinical global impression) were 
analyzed with descriptive statistics. The Shapiro–Wilk test 
was used to verify normal data distribution. All variables 
except ADAS-Cog and NPI had normal distribution and were 
analyzed with paired Student’s t-test. The Wilcoxon Test was 
used to analyze ADAS-Cog and NPI changes from pre to post 
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intervention. The effect size (ES) was calculated to assess the 
magnitude of the effect of intervention (>0.20 [small]; >0.50 
[moderate]; 0.80 [large])57. The a-level was set at P ≤ 0.05.

Ethical issues 

This study was approved by the Ethics Committee of 
the Institute of Psychiatry of the Federal University 
of Rio de Janeiro, under the CAAE registry number 
157410516.7.0000.5263. All the participants signed informed 
consent forms before any procedure. PwD were capable to 
consent and sign the document.

RESULTS

Characteristics of the PwD and the caregivers 

The initial sample consisted of 15 outpatients (female = 13, 
male = 2) and their family members or caregivers (N = 15). 
Two dyads (N = 2) of PwD and caregivers did not complete 
the assessments at the pre-intervention and were excluded 
from the analysis. The final sample was comprised by thirteen 
female PwD (N = 13), diagnosed with AD (N = 10), VaD (N = 
2) and MD (N = 1), at mild (N = 11) and moderate (N = 2) 
dementia stage according to the Clinical Dementia Rating 
(CDR)42,43 (CDR-1 = mild or CDR-2 = moderate) and their 
family members or caregivers (N = 13), who were invited to 
take part in this study.  

The mean age of participants was 84 (SD = 3.16) with an 
average of 3.7 years of duration of disease (SD = 2.25). The 
mean age of caregivers was 55.9 years (SD = 11.70). The slight 
majority of the caregivers were female (53.84%; N = 7). Five 
were the daughters (38.5%; N = 5), five were the sons (38.5%; 
N = 5), one was the husband (7.7%; N = 1), one was the sister 
(7.7%, N = 1), and one was the granddaughter (7.7%, N = 1). 

The sociodemographic data of PwD and their caregivers is 
summarized in table 1.

Comparison between the clinical characteristics 
at pre- and post-intervention 
Session attendance was high, 77% of participants (N = 10) 
attended 10 or more sessions with no dropouts during the 
procedures.  

There was slight improvement on cognition measured 
by the MMSE (SD = 2.87; 5.25), although without statistical 
significance (p = 0.41) between pre- and post-intervention 
and the ES was small (ES = 0.18). The results also showed 
no improvement in cognition measured by the ADAS-Cog 
between pre- and post-intervention (p = 0.09) and the ES 
was also small (ES = 0.31).

The NPI showed a numerical improvement that was not 
statistically significant difference between pre- and post-
intervention (p = 0.27). Additional analyses were performed 
to investigate NPI sub-item changes. Using the same 
statistical procedures, a statistically significant decrease in 
anxiety between pre-and post-intervention (p = 0.042) was 
found. We also verified a large ES only for anxiety (ES = 0.59) 
and for NPI total (ES = 0.51). We also found a moderate ES for 
motor behavior (ES = 0.31). The other subdomains presented 
a small ES. 

We did not find a significant difference in QoL-P 
measurements between pre-intervention and post-
intervention (p = 0.69). There was also no significant 
difference in QoL-C between pre-intervention and post-
intervention (p = 0.54).

There was not a significant difference in burden between 
pre-intervention and post-intervention (p = 0.17). The ES 
was small for QoL-P (ES = 0.08), QoL-C (ES = 0.08) and ZARIT  
(ES = 0.16). 

Table 1. Characteristics of the PwD and the caregivers at pre-intervention

Variable
PwD (N = 13) Caregivers (N = 13)

Mean (SD) (%) Mean (SD) (%)

Age 84 (3.16) - 55.9 (11.70) -

Gendera,b - 13a (100) - 7a/6b (53.84/46.16)

Schooling (4 years) - 2 (15.40) - -

Schooling (5-8 years) - 8 (61.50) - -

Schooling (>8 years) - 3 (23.10) - 13 (100%)

Years since disease onset 3.7 (2.25) - - -

AD - 10 (76.90) - -

VaD - 2 (15.40) - -

MD - 1 (7.70) -

-

CDR1 - 11 (84.60) - -

CDR2 - 2 (15.40) - -
a female; b male; AD: Alzheimer’s Disease; VaD: Vascular Dementia; MD: Mixed Dementia; CDR: Clinical Dementia Rating.
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The PwD and the caregivers’ clinical characteristics are 
summarized in table 2. NPI sub-item changes are summarized 
in table 3.

Behavioral observation during intervention

The type of dementia, clinical stage, and relationship with the 
caregiver may impact in different ways on MT intervention. 
In this study, AD participants who had a moderate (CDR2) 
rating before the intervention (N = 2) could participate 
actively, according to their possibilities at the time of each 
intervention. For example, a participant with moderate AD 
of Group 1 was active in singing and improvised a collective 
lyric about a well-known song, playing the instruments, and 
remembering her life’s history. Conversely, a moderate AD 
participant of Group 2 had difficulties developing a given 
activity but not participating in the group compared to the 
other participants and required active assistance by the 
music therapist. These observations demonstrate that the 
course of the disease is different for each PwD even when 
they are at the same stage of the disease

DISCUSSION

This open-label clinical trial consisted of a group intervention 
of AMT that involved producing sounds, singing favorite 
or familiar songs, and listening to them. Some attempts 
to substitute lyrics to a known song were made during 
the intervention. The chosen songs were based on the 
participants’ personal tastes, which were ascertained at a 
preliminary interview. Group MT sessions were selected to 
encourage social interaction and enable and facilitate the 
expression of emotions and ideas. This type of intervention 
also enables the interaction between participants and the 
music therapist when singing and listening to known songs 
or playing musical instruments. The participants showed 
preserved musical memory of familiar and favorite songs, 
indicating the effect of this type of intervention for PwD. 
Several studies have shown that musical memory is well 
preserved in PwD until late stages of the disease58-60. These 
findings of previous studies provide important data that can 
improve the communication, the social interaction, and the 

Table 2. Comparison between the clinical characteristics at pre- and post-intervention 

Mean (SD) Score P

Pre-intervention (N = 13) Post-intervention (N = 13) T/X2

MMSE 16.38 (2.87) 17.15 (5.25) 0.41

ADAS-Cogª 39 (33-56) 45 (31-59) 0.09

NPIa 8 (0-25) 3 (0-20) 0.27

QoL-P 34.84 (6.26) 35.30 (4.51) 0.69

QoL-C 30.23 (7.13) 29.69 (6.71) 0.54

ZBI 36.07 (18.05) 39.15 (19.77) 0.17

MMSE: Mini Mental State Exam; ADAS-Cog: Alzheimer’s Disease Assessment Scale-Cognitive Subscale; NPI: Neuropsychiatric Inventory; QoL-P: Quality of Life scale in Alzheimer’s Disease Patient; QoL-C: 
Quality of Life scale in Alzheimer’s Disease Caregiver; ZBI: Zarit Burden Interview; X²: Wilcoxon Signed Ranks Test; a median (range); P ≤ 0.05.

Table 3. Comparison of NPI domains between pre-and post-intervention 

Domain Za P value

Hallucinations .000 1.000

Agitation/Aggression -.447 .655

Dysphoria/Depression -.406 .684

Anxiety -2.032 .042* 

Euphoria/Elation .000 1.000

Apathy/Indifference -.272 .785

Disinhibition -1.342 .180

Irritability/Lability -.447 .655

Aberrant Motor Behavior -1.069 .285

Nighttime Behavioral Disturbances -1.000 .317

Appetite/Eating Disturbances .000 1.000

Delusions .000 1.000  
a Wilcoxon Signed Ranks Test. * Significant difference between pre-and post-intervention.
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quality of life of those who have lost their memory and other 
abilities. Previous research has also demonstrated that the 
group participants expressed positive feelings by singing 
familiar songs. Dassa and Amir25 showed that singing familiar 
songs helped to encourage conversation among people 
with AD in moderate to late stage. The observations from 
this open label trial corroborate findings from previous 
studies about musical memory preservation and expression 
of positive feelings during AMT group participation. 

Our study showed no improvement in cognition as 
measured with ADAS-Cog and MMSE. Considering MMSE, 
there was a slight improvement between pre-intervention 
(16.38) and post-intervention (17.15), with a non-statistical 
difference of 0.41. The small sample size and open-label 
design may limit the generalizability of results and preclude 
firm conclusions in any direction. In systematic reviews and 
meta-analysis, Moreno-Morales et al.27 observed that listening 
to music and passive group intervention had a positive effect 
on cognitive function in PwD, while Fusar-Poli et al.41 showed 
evidence of a beneficial effect of AMT on global cognition. 
Chu et al.28 carried out a randomized study with AMT group 
and reported significantly improved cognitive function. 

The NPI scores at pre-intervention were low, with a non-
significant decrease in post-intervention scores. Although 
there was no significant difference in the total score, there 
was an improvement in the anxiety outcome. In moderate 
and severe dementia MT groups, Raglio et al.31,35 showed a 
decrease in global NPI score at the end of the treatment31, 
and after 8 and 16 weeks35. Some studies showed decreased 
NPS32,37,38, depression28,32,34 and anxiety34 in mild, moderate, 
and severe dementia MT groups, although the difference in 
baseline depression scores between the experimental and 
control groups was not significant28. 

PwD can experience different levels of anxiety. This 
symptom that appears with decreased cognitive skills and 
day-to-day activities may decrease with MT interventions. 
According to Thaut61, music as mediating stimulus engages 
human behavior and brain function meaningfully by 
arousing, guiding, organizing, focusing, and modulating 
perception, attention, and behavior in the affective, cognitive, 
and sensorimotor domains. Randomized controlled studies 
as Guétin et al.34 and Raglio et al.35 showed the persistent 
effect of MT on symptoms of anxiety and depression for up 
to one or two months after the end of the sessions could 
be considered as the significant difference regarding other 
groups or activities.

Regarding the caregiver burden, it was observed that it 
was a group without high levels of burden, and it remained 
unchanged during and after the MT intervention. QoL-P 
and QoL-C scores did not show significant differences 
between pre-and post-intervention. Taking care of PwD can 
be exhaustive, mainly in the presence of NPS. As the care of 
PwD is usually provided by family members, the presence 

and intensity of NPS may have a direct impact on caregiver 
burden. The participants and their caregivers who agreed to 
participate in this weekly outpatient clinic intervention may 
be less predisposed to NPS at pre-intervention, as coming to 
the clinic weekly can be perceived as an additional burden. 

This study adds an important piece of information 
regarding AMT’s effect as a psychosocial intervention for 
PwD in Brazil. Many countries, including Brazil, recognize 
psychosocial interventions as an essential resource in taking 
care of PwD However, frequency, type of intervention and 
methodology for each psychosocial intervention designed 
to address PwD needs are still lacking in Brazil.

There are some limitations in this study that should be con-
sidered.  The small sample of participants, different etiologies, 
and severity of dementia might impact the results. As the NPI 
is a measure mainly derived from caregivers’ perspective,  pos-
sible expectation bias should be considered. As participants 
had the opportunity to join an activity tailored to fulfill gaps in 
dementia care, expectations about positive results were high. 
Further studies with a larger sample size should analyze the 
effectiveness of MT on each neuropsychiatric symptom. Also, 
as there is no control group, the results should be interpreted 
with caution. Randomized controlled clinical trials using larger 
samples are needed to draw firm conclusions about AMT ef-
fectiveness for PwD in Brazil.

The intervention was easily implemented and not costly. 
However, we did not include a cost analysis and this would 
be important to include in a future study. The material used 
is readily available (computer and some rhythmic-melodic 
instruments) and the room required no previous adjustment. 
The high attendance rates also suggest good acceptability. 
The study results demonstrated that the project was 
technically and financially feasible.

CONCLUSION

Active music therapy is a promising intervention with good 
acceptance among participants. Adequately powered 
studies in more generalizable settings are needed to confirm 
its effects and efficacy in cognitive and behavioral symptoms 
in dementia. 
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