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Abstract: Alzheimer’s disease (AD) is a neurocognitive disorder characterized by gradual onset
and gradual progression, presenting a wide range of symptoms, with one of its main features being
episodic memory impairment, present from the early stages of the disease. Currently, there is no cure
for AD, so a multidimensional approach combining pharmacology with other non-pharmacological
treatments is recommended to halt or delay cognitive and functional decline in patients. In this regard,
music therapy emerges as a promising non-pharmacological treatment for memory in patients with
AD, as musical memory appears to be preserved, retaining the ability to recall familiar songs and the
memories associated with them. Therefore, the aim of this study is to conduct a systematic review of
the current state of scientific research on the effects of music therapy on the memory of patients with
AD in mild and moderate stages. A search was conducted in the Google Scholar, ProQuest, Summon,
Web of Science, and Scopus databases, finding 15 articles that met the inclusion and exclusion criteria.
The results seem to support the use of music-based interventions for memory in patients with AD,
especially regarding autobiographical memory. However, given the limitations encountered, we
consider that the results pave the way for future research rather than providing solid conclusions
about their effectiveness.
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1. Music Therapy as Non-Pharmacological Treatment in Alzheimer’s Disease—Effects
on Memory—Systematic Review

According to the World Health Organization [1], dementia is one of the leading causes
of disability and dependence in old age. In 2019, the number of affected individuals
worldwide was 55.2 million (8.1% of women and 5.4% of men over 65 years old), and this
number is projected to increase to 78 million by 2030 and approximately 139 million by
2050. The increase in longevity, global population growth, and certain lifestyle-related risk
factors (such as alcohol consumption, smoking, a sedentary lifestyle, hypertension, etc.)
have made dementia one of the leading causes of death globally, ranking seventh.

Dementia arises from various brain diseases, with Alzheimer’s disease (AD) being the
most prevalent, constituting 60% to 70% of cases [2]. The DSM-5 [3] recognizes “major or
mild neurocognitive disorder due to Alzheimer’s disease”, noting its gradual onset and
progression. A hallmark symptom is declining episodic memory [4], causing challenges in
recalling past events and remembering to whom information was disclosed [5].

During the mild stage of the disease, individuals may experience significant memory
loss, language difficulties, decision-making problems, disorientation, lack of interest, etc.
In the moderate stage, individuals with AD start to lose autonomy in performing daily
activities and may have trouble living alone. They may also experience personality and
behavioral changes, increased speech difficulties, and memory problems (especially with
recent events and people), and may exhibit wandering and hallucinations. The severe stage
is characterized by total dependence, severe memory impairments, and more pronounced
physical symptoms [6].
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According to Baddeley et al. [4], the brain regions affected at the onset of the disease
are the medial temporal lobe and hippocampus, leading to initial memory problems. As
the disease progresses, it affects the temporal and parietal lobes and other brain regions.
Even though the progression varies among patients, leading to differing symptoms and
stages of onset, severe episodic memory deficits are consistently present. At present, there
is no cure for AD. Treatments, including drugs and other approaches, focus on enhancing
cognition, managing the psychological symptoms, and delaying decline, aiming to maintain
independence for as long as possible [7].

Pharmacological therapies include two groups of drugs for the symptomatic treatment
of AD, both of which are authorized for use: acetylcholinesterase inhibitors, recommended
for patients with a mild to moderate diagnosis, or the non-competitive antagonists of N-
methyl-D-aspartate receptors, particularly memantine, which has shown efficacy in treating
moderate to severe AD [8].

According to MSCBS [9], although numerous studies support medication use, there is
currently some debate about their benefits, due to their moderate and transient effects on
AD symptoms. Therefore, a multidimensional approach, combining these treatments with
other non-pharmacological interventions, is necessary to maintain and stimulate cognition,
behavior, and functionality in individuals affected by this disease, aiming to preserve their
abilities and slow their decline [9,10]).

Non-pharmacological therapies refer to “any non-chemical intervention, theoretically
based, focused, and replicable, carried out on the patient or caregiver and potentially
capable of obtaining relevant benefits” ([9], p. 43). Their effectiveness in treating AD
symptoms is supported by various findings, such as the retention of neuroplasticity in
older brains, the learning ability of individuals with mild to moderate AD, and the capacity
for creating new synapses and neuronal regeneration [10,11].

Music therapy as a non-pharmacological treatment has seen significant development
in recent years. This development is attributed to brain and biomedical research related
to music. It has transitioned from being considered a supportive therapy, with effects on
patients’ social, psychological, and emotional functions. Now, it is recognized as a key
therapeutic modality in cognitive domains. These domains include attention, executive
function, language, and memory. Music therapy has proven effective in neurological
rehabilitation, as evidenced by several studies [12–14].

Bruscia [15] describes music therapy as a structured health-focused process led by
a qualified professional, fostering interaction between patient and therapist. Raglio and
Oasi [16] expand on this point, discussing music’s therapeutic uses beyond traditional
therapy. They outline three approaches: (1) Music therapy interventions involve a therapist
selecting music tailored to specific goals, incorporating active (improvisation, singing)
and receptive techniques (listening). Goals include reducing psychological symptoms,
improving communication, and evoking emotions and memories. (2) Music listening-
based interventions involve personalized playlists created by a therapist or experienced
personnel to stimulate cognition or reduce stress. Therapeutic benefits arise solely from the
music, without direct therapist–patient interaction. (3) General music-based interventions,
without a therapist, aim to enhance well-being and stimulate sensory, motor, and cognitive
aspects [16]. Bradt et al. [17] indicate that it is important to make a clear distinction between
music interventions administered by medical or healthcare professionals (music medicine)
and those implemented by trained music therapists (music therapy).

Music acts as an emotion inducer, enhancing the recall of the stimuli associated with
it [18]. Salakka et al. [19] found that emotions induced by music are closely related to its
ability to evoke autobiographical memories, concluding that emotions serve as a strength-
ening link between music and autobiographical memories, influencing the encoding and
retrieval processes.

In patients with AD, musical memory, which involves the neuronal encoding of
musical experiences, appears to be particularly preserved. Jacobsen et al. [20], using
functional magnetic resonance imaging, showed that musical memory relies on different
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task-dependent memory systems, and the brain regions normally involved in long-term
known musical memory encoding are the caudal anterior cingulate and ventral premotor
areas. Additionally, results from Janata’s study [21] demonstrate that the key brain areas
related to processing music-evoked autobiographical memories (MEAM) are the dorsome-
dial prefrontal cortex and anterior cingulate. These brain regions appear to be preserved in
patients with AD and only become affected in the late stages of the disease, which could
explain why individuals with AD, despite severe episodic memory impairments, retain the
ability to recall familiar songs and associated memories [20].

The scientific literature seems to recognize the utility of music therapy for addressing
symptoms related to memory in patients with AD. In the study conducted by Irish et al. [22],
a significant improvement was found in autobiographical recall in AD patients in the
background music condition compared to silence. Familiar music allows AD patients to
evoke emotions and memories from their past and can be used as an effective cue for
retrieving autobiographical memories [23]. Case studies compiled by Rubinstein and
Moltrasio [18] show the positive effects of musical interventions on various memory
systems. Similarly, Barcia-Salorio [24] reports several studies demonstrating that music
therapy improves and maintains cognitive abilities in AD patients, especially when using
the music preferred during young adulthood.

Regarding the underlying mechanisms of the positive intervention effects on cognition
in patients with AD, Matziorinis and Koelsch [23] highlight the relationship between
neuroplasticity and neurogenesis processes and music’s ability to generate emotions that
activate the anterior hippocampus formation, potentially leading to a slowdown in atrophy
in this hippocampal region and thus beneficial effects on memory. Based on a meta-
analysis, Koelsch [25] highlights the activation of the anterior hippocampal formation,
arguing that this activation may also stimulate neurogenesis. Complementarily, some
authors [26,27] suggest that in patients with AD, such music-evoked neurogenesis may
lead to a deceleration of atrophy in the anterior hippocampal formation and, perhaps, to a
reversal of hippocampal volume loss, a change that would have beneficial effects on both
memory functions and mood. Another mechanism that may underlie the beneficial effects
of music is the stimulation of dopamine release, as music has a strong capacity to activate
the brain’s reward network, which involves the mesolimbic dopaminergic pathway, with
dopaminergic neurons in the midbrain projecting to the striatum, specifically the nucleus
accumbens. Therefore, the pleasure evoked by music would increase dopamine availability
in the ventral striatum [25], and as has been observed, the administration of a dopamine
antagonist reduces the pleasant and hedonic experience of music [28]. Another beneficial
effect related to dopamine release is the age-related decrease of this neurotransmitter, which
is associated with cognitive deficits. In this regard, studies with musicians have shown a
link between musical practice and a lower risk of cognitive decline and dementia [29]. They
also mention the positive effects of music on the immune system by reducing stress, which
may mitigate AD-related neurodegeneration. Some authors propose the anxiety reduction
induced by music, along with increased arousal or sustained attention, as mechanisms
enhancing autobiographical memory [22].

The current state of research on music therapy as a treatment for AD shows positive
results in addressing cognitive, psychological, and behavioral symptoms. However, there
is limited evidence regarding the potential effects of music therapy on memory, despite
memory loss being a central element of the disease present from its early stages [23].

The objective of this work is to conduct a systematic review of the current scientific
research on the effects of music therapy as a non-pharmacological intervention on memory
in patients with mild and moderate AD. Although episodic memory deficit is the primary
symptom of AD, given that disease progression is not uniform and can result in deficits
in other memory systems [4], the review will address memory in general. In particular,
the specific objectives of this systematic review are the following: (1) To determine the
effects of music therapy on memory in patients with mild and moderate AD. (2) To identify
memory systems where music therapy has demonstrated efficacy in treating patients with
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mild to moderate AD. (3) To understand the different music therapy techniques applied in
interventions for patients with AD.

We hypothesize that music therapy will have positive effects on memory preservation
and the ability to evoke memories in individuals with mild to moderate AD. Additionally,
we expect that music therapy interventions, whose goals and intervention strategies are
defined and developed by music therapists, will have a superior effect compared to other
types of musical interventions on memory in patients with AD.

2. Method

The search strategy is based on the criteria of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA). Starting from the PICOS (patient,
intervention, comparison, outcome, study design) strategy, reflected in Table 1, the guiding
question for the review was formulated. This approach allowed for a structured framework
to ensure that all the critical aspects of the research were considered, including the specific
characteristics of the patient population, the nature of the intervention being studied,
comparison or control groups, the outcomes being measured, and the design of the studies
included in the review.

Table 1. PICOS.

Patient (P) Individuals Diagnosed with Alzheimer’s Disease

Intervention (I) Music therapy treatment or music intervention

Comparation (C) Compared with other intervention without music

Outcome (O) Memory-related symptoms of Alzheimer’s disease. Methods
and measurement tools to assess extent of intervention.

Study Design (S) Clinical trials (with and without control group)

The search for scientific articles was conducted using Boolean operators (“AND”
and “NOT”), truncations (“music therapy” and Alzheimer), and the keywords Alzheimer,
Alzheimer’s disease, music therapy, memory, musicoterapia, and memoria.

The search was performed in the databases Google Scholar, ProQuest, Summon, Web
of Science, and Scopus, with the search completed on 30 December 2023. The search was
limited to the last 10 years, and publications were included if they were in English or
Spanish (criteria applied in the initial search). Additionally, in the ProQuest and Summon
databases, the search was limited to full-text scientific journals.

The inclusion and exclusion criteria defined for the selection of scientific articles are
summarized in Table 2.

Table 2. Criteria for inclusion and exclusion.

Inclusion Criteria Exclusion Criteria

(1) Studies related to individuals diagnosed with Alzheimer’s
disease (AD).

(2) Publications published within the last 10 years.
(3) In English or Spanish.
(4) Fully available in free full-text.
(5) Interventions based on music therapy or music-based

interventions, alone or combined with other treatments.
(6) Studies examining outcomes of interventions targeting

memory-related symptoms of AD.
(7) Studies utilizing methods and measurement tools to

assess extent of intervention.

(1) Studies related to individuals diagnosed with other types
of dementia or cognitive impairment different from AD.

(2) Publications older than 10 years.
(3) Published in languages other than English or Spanish.
(4) Not available in full-text.
(5) Studies that do not report outcomes related to

interventions targeting memory-related symptoms of AD.
(6) Systematic reviews, as well as works conducted as

academic requirements (e.g., undergraduate thesis,
master’s thesis, dissertations, etc.).

The authors registered the manuscript in OSF. Madera-Cimadevilla, T., Cantero-García,
M., & Rueda-Extremera, M. (10 July 2024). Systematic review. Music therapy Alzheimer’s
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disease. Retrieved from osf.io/gkfpt Systematic review. Music therapy Alzheimer’s disease.
Retrieved from osf.io/gkfpt (accessed 12 July 2024).

Below is the explanatory diagram of the search and selection process based on the
PRISMA 2020 (Figure 1) Statement [30].
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The screening process was conducted based on searching for duplicates in the refer-
ences imported into the Refworks manager. Additionally, a review process of the articles
by title was carried out, excluding duplicates not identified by the reference manager and
other topics: articles covering other types of dementia (vascular, Lewy’s bodies. . .); studies
on healthy individuals or those with other diseases (Parkinson’s, leukemia, cancer. . .);
other types of interventions that do not include music therapy or music-based interventions
(pharmacological treatments, cognitive therapies, art therapy. . .); publications that are not
scientific articles (books, conferences, journalistic articles. . .); as well as references with no
content or errors in the query.

The number of resulting studies was 15; these studies were found up to the indicated
date and selected based on the previously mentioned method. However, it has been
detected that one of the studies has been retracted by the publication, so it will not be
included in the presentation of results and discussion [31].

3. Results

In Table 3, the selected articles are detailed. Additionally, the results related to the
types of intervention and measurement instruments are included. Below, we present the
results of the selected articles in relation to the objectives set for the systematic review.

osf.io/gkfpt
osf.io/gkfpt


J. Ageing Longev. 2024, 4 214

Table 3. Publications included in the systematic review on the effects of music therapy on memory in patients with Alzheimer’s disease.

Author (Year) Title Objectives Participants/Control Group Intervention Measurement Instruments

Arroyo-Anlló et al. [32]

Familiar Music as an
Enhancer of

Self-Consciousness in
Patients with

Alzheimer’s Disease.

Assessing the difference in
self-awareness performance

between conditions of
familiar and unfamiliar songs

for patients with AD.

Forty patients diagnosed with
mild to moderate probable

AD, randomly assigned to an
experimental group (familiar
songs) and a control group

(unfamiliar songs).

Based on listening to
personalized (familiar) music.

Individual sessions of 2 to
4 min, 3 times per week for
12 weeks.The presence of a

music therapist is not specified.
The caregiver received the
information and training
necessary to carry out the

music program in one session
before the intervention phase.

Self-Consciousness
Questionnaire, which includes

a measure of prospective
memory as a component of

self-awareness.

Basaglia-Pappas et al. [33]

Exploration of verbal and
non-verbal semantic

knowledge and
autobiographical memories

triggered by popular songs in
Alzheimer’s disease.

Assessing the preservation of
musical memory and

demonstrating that popular
songs can aid in reminiscence
in AD by examining different
systems of musical memory

(melodic, semantic, and
autobiographical).

Twelve patients diagnosed
with mild probable AD

(experimental group) and
12 healthy subjects (control
group) exposed to music.

Receptive music therapy
(listening to personalized

music). A single 1 h individual
session. The presence of a

music therapist is not specified.

POP10. A tool developed by
the researchers to assess
melodic, semantic, and

autobiographical memory for
ten popular songs. It includes

4 subtests for each musical
excerpt: recall, recognition,
semantic knowledge, and
autobiographical recall.

Cuddy et al. [34]

Music-evoked
autobiographical memories

(MEAMs) in Alzheimer
disease: Evidence for a

positivity effect.

Evaluate the presence of the
positivity effect in MEAM.

Twenty patients diagnosed
with mild, moderate, or

severe probable AD,
including 4 with

cerebrovascular impairment
(experimental group),

20 healthy older adults
(control group), and 20 young

adults (control group)
exposed to music.

Receptive music therapy
(listening to personalized

melodies). A single individual
session of music and memory,

duration unspecified. The
presence of a music therapist is

also unspecified.

Assessment of AD patients’
ability to evoke

autobiographical memories
during sessions. To obtain a
MEAM, musical excerpts are

played to participants, who are
asked to describe any

memories from their past that
the music evokes. Memories

are classified as MEAM or
nonMEAM by two

independent judges.
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Table 3. Cont.

Author (Year) Title Objectives Participants/Control Group Intervention Measurement Instruments

El Haj et al. [35]

The involuntary nature of
music-evoked

autobiographical memories
in Alzheimer’s disease.

Investigate the involuntary
nature of autobiographical

memory evoked by music in
patients with AD.

Sixteen patients diagnosed
with mild probable AD
(experimental group),

16 healthy older adults, and
16 healthy young adults

(control groups) exposed to
conditions with and

without music.

Receptive music therapy
(listening to personalized

music). A single individual
session for each experimental

condition, duration unspecified.
The involvement of a music
therapist is also unspecified.

Autobiographical memory task
(TEMPau) for semantic and
episodic autobiographical

memory. Subscores include
temporal orientation and recall

of 3 words from MMSE for
episodic memory. Evaluation
of memories evoked by music
through a question about any
life memory after exposure.

El Haj et al. [36]
Self-defining memories

during exposure to music in
Alzheimer’s disease.

Investigate whether exposure
to music could enhance the
production of self-defined

memories in patients
with AD.

Total of 22 patients diagnosed
with mild probable AD

(experimental group) and
24 healthy subjects (control

group) exposed to conditions
of participant-chosen music,
investigator-chosen music,

and silence.

Receptive music therapy
(listening to personalized

music). A single individual
session for each experimental

condition, duration unspecified.
The involvement of a music
therapist is also unspecified.

Adaptation of TEMPau for
semantic, episodic, and

self-defined autobiographical
memory. Evaluation of

memories evoked by music
through question about any life

memory after exposure.

Giovagnoli et al. [37]
Cognitive training in

Alzheimer’s disease: a
controlled randomized study.

Evaluate the effects of
cognitive training compared
to active music therapy and
neuroeducation on initiative

in patients with mild to
moderate AD, as well as the
effects on episodic memory,

mood, and
social relationships.

A total of 39 patients
diagnosed with mild or
moderate probable AD,

randomly assigned to three
experimental conditions:
cognitive training, music

therapy, or neuroeducation.

Active music therapy.
Non-verbal approach (free
sound–musical interactions
using rhythmic and melodic

instruments). Group sessions of
45 min, twice a week for

12 weeks. The involvement of a
music therapist is specified.

Short Story Test (SST) to assess
long-term episodic memory, by
asking participants to repeat a
short story immediately after

presentation and after a
10 min interval.
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Table 3. Cont.

Author (Year) Title Objectives Participants/Control Group Intervention Measurement Instruments

Gómez and Gómez [38]

Musicoterapia en la
enfermedad de Alzheimer:

efectos cognitivos,
psicológicos y conductuales.

To understand the clinical
effects of music therapy
intervention on patients

with AD.

A total of 42 patients
diagnosed with mild or

moderate probable AD. There
was no control group present.

All participants received
music therapy treatment.

Active music therapy.
Individualized music based on
participants’ preferences. Two
group sessions per week lasting

45 min, conducted over
6 weeks. The involvement of a

music therapist is specified.

Mini-Mental State Examination
(MMSE) as an outcome

measure to assess the effects of
the intervention on cognition

and memory.

Gómez et al. [39]

Comparative Efficacy of
Active Group Music

Intervention versus Group
Music Listening in

Alzheimer’s Disease.

Compare the clinical effects
of two types of musical

interventions (active music
intervention and receptive
music intervention) and a
control activity (usual care

attention) on cognition,
behavior, activities of daily

living, and motor function in
patients with AD.

Ninety patients diagnosed
with mild or moderate
probable AD, randomly

assigned to experimental
group with active music

intervention, experimental
group with receptive music

intervention, or control group
without intervention.

Active and receptive music
therapy. Individualized music

based on participants’
preferences. Two group

sessions per week lasting
45 min, conducted over

6 weeks. The involvement of a
music therapist is specified.

MMSE as an outcome measure
to assess the effects of the
intervention on cognition

and memory.

Li et al. [40]

Adjunct effect of music
therapy on cognition in
Alzheimer’s disease in
Taiwan: a pilot study.

Evaluate the complementary
long-term and home-based
effect of music therapy in
patients with AD who are

undergoing
pharmacological treatment.

A total of 41 patients
diagnosed with mild

probable AD. Assignment to
the experimental group

(receptive music) or control
group (no intervention) was

based on voluntary
acceptance of music therapy.

Based on listening to music
selected by researchers.

Individual sessions of 30 min,
twice a day for 6 months. The

involvement of a music
therapist is also unspecified.

Cognitive Abilities Screening
Instrument (CASI) to assess
short-term and long-term
memory. It includes nine

cognitive domains (short-term
and long-term memory,
orientation, attention,

concentration, category fluency,
language, reasoning, and

visual construction).
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Table 3. Cont.

Author (Year) Title Objectives Participants/Control Group Intervention Measurement Instruments

Lyu et al. [41]

The Effects of Music Therapy
on Cognition, Psychiatric

Symptoms, and Activities of
Daily Living in Patients with

Alzheimer’s Disease.

Explore the effects of music
therapy on cognitive function

and mental well-being in
patients with AD.

A total of 288 patients
diagnosed with mild,

moderate, or severe probable
AD, randomly assigned to the
singing group (defined as the

music therapy group),
lyric-reading group, and

control group without
intervention.

Active music therapy based on
singing and listening to

individualized music (based on
participants’ preferences).

Group sessions lasting 30 to
40 min, twice a day for

3 months. The involvement of
a music therapist is specified.

Auditory Verbal Learning Test
(WHO-UCLA AVLT) to assess

short-term and long-term
memory. Immediate word

recall (repetition instantly) and
delayed recall (repetition

30 min later).

Ponce et al. [42]

Music stimulation as a
method of optimizing

autobiographical memory in
patients diagnosed with

Alzheimer’s disease.

Analyzing the impact of a
musical stimulation protocol

on the performance of
autobiographical memory in

older adults with AD.

Three patients diagnosed
with mild or moderate

probable AD. There was no
control group present. All

participants received musical
stimulation treatment.

Active music therapy.
Individualized music based on

participants’ preferences.
Individual sessions lasting 30

to 60 min, twice a week for
4 weeks. The involvement of a

music therapist is specified.

Spanish adaptation of the
Autobiographical Memory Test

(AMT), to assess effects on
autobiographical memory

(specific, extended, and
categorical memories, semantic

associations, and omissions).
Autobiographical Memory

Interview (IAM) for the
semantic and episodic

components of
autobiographical memory.

Satoh et al. [43]

Music Therapy Using Singing
Training Improves

Psychomotor Speed in
Patients with Alzheimer’s

Disease: A
Neuropsychological and

fMRI Study.

Investigate the effect of
singing training on cognitive
function in patients with AD.

Twenty patients diagnosed
with mild probable AD.

Assignment to the
experimental group (singing
training) or control group (no

treatment) was based on
voluntary acceptance and

meeting criteria.

Active music therapy (singing
training). Individualized music

based on participants’
preferences. Group sessions
lasting 1 h, once a week for
6 months, with individual

singing practice 3 times a week.
The involvement of a music

therapist is not specified.

Rivermead Behavioral Memory
Test (RBMT) to assess memory

for everyday life.
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Table 3. Cont.

Author (Year) Title Objectives Participants/Control Group Intervention Measurement Instruments

Simmons-Stern et al. [44]

Music-Based Memory
Enhancement in Alzheimer’s

Disease: Promise
and Limitations.

Investigate the effects of
music on memory in patients

with AD by making song
lyrics relevant to daily life

and examining how musical
encoding affects various

aspects of episodic memory.

Twelve patients diagnosed
with mild probable AD

(experimental group) and
12 healthy subjects (control

group) exposed to a list
of songs.

Receptive music therapy
(listening to music). Learning

and recalling songs with
children’s music and lyrics
containing instructions for

various activities of daily living.
A single individual session

lasting 1.5 h. The involvement
of a music therapist is

not specified.

Assessment of episodic
memory using a musical

mnemonic test. The evaluation
was conducted immediately
after exposure to the music,

involving a recall test of lyrics
adapted to daily life and a

recognition test.

Zhang and Liu [45]

The effects of continuing care
combined with music therapy

on the linguistic skills,
self-care, and cognitive
function in Alzheimer’s

disease patients.

Investigate the effects of
combined sustained attention
training with music therapy
on language skills, self-care

abilities, and cognitive
function in elderly patients

with AD.

A total of 73 patients
diagnosed with mild

probable AD, randomly
assigned to an experimental

group (list of songs chosen by
the subjects) or a control
group (no intervention).

Based on listening to
individualized music (chosen

based on patients’ preferences).
Individual sessions of 30 min,
3 times a day. The duration of

the intervention is
not specified.

Western Aphasia Battery (WAB)
to assess language memory. It
covers key clinical aspects of
language function (content,

fluency, auditory
comprehension, repetition and

naming, reading, writing,
and calculation).
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3.1. Effects of Music Therapy on the Memory of Patients with Mild and Moderate AD

Out of the 15 articles reviewed, 2 do not show favorable results, or the effects cannot
be considered significant [40,41], while 13 present the positive effects of music therapy, or
music-based interventions, on different memory systems in patients with AD.

We found research where patients with AD exhibit a performance similar to healthy
controls in various memory assessment tests after music intervention, indicating their
preservation. Basaglia-Pappas et al. [33] point out that these results occur for some com-
ponents of musical memory but not for others. Cuddy et al. [34] compare the results of
patients with AD with healthy older adults and younger adults, noting that patients with
AD show age-related effects but not disease-related effects in their ability to recall memories.
El Haj et al. [35] infer that patients with AD have a greater capacity to recall memories when
exposed to music than when in silence. However, the performance on episodic memory
tests of the experimental group of patients with AD is worse than that of the healthy control
groups. El Haj et al. [36] report better results for the ability to recall memories in patients
with AD when the music is chosen by themselves than when chosen by the researcher.
Simmons-Stern et al. [44] conclude that both patients with AD and healthy controls remem-
ber general content information studied in song lyrics better when sung than when spoken,
while memory for specific content does not benefit from musical accompaniment.

In the research conducted by Arroyo-Anlló et al. [32], Gómez et al. [39]), and Zhang
and Liu [45], where patients with AD are randomly assigned to experimental groups and
control groups without intervention or with other types of interventions, an improvement
in memory after music intervention is observed in the experimental subjects compared to
controls. In the case of the articles by Giovagnoli et al. [37] and Lyu et al. [41], the positive
effects are maintained in the short term but not in the follow-ups conducted three months
after treatment.

Finally, some articles show the results of music therapy interventions on the same
group of patients with AD before and after the intervention. Gómez and Gómez [38]
point out the positive effects of music therapy on memory, while Ponce et al. [42] indicate
positive effects on the ability to recall autobiographical memories, as well as on the semantic
component of autobiographical memory, but not on the episodic component.

Regarding the different stages of the disease, interventions are primarily targeted
at patients diagnosed with mild to moderate AD, although two articles [34,41] include
interventions on patients with severe AD as well. The results do not allow determining
the effectiveness of interventions in different stages of the disease since they are presented
collectively, without specifying the group of patients on which they have had an effect
based on this criterion.

3.2. Memory Systems in Which Music Therapy Has Shown Effectiveness in Treating Patients
with AD

We found that 8 out of the 15 articles focus their research on the autobiographical and
episodic memory systems, which are typically most affected in patients with AD.

The study conducted by Basaglia-Pappas et al. [33] investigates autobiographical
memory related to musical memory, concluding that both patients with AD and healthy
controls can evoke autobiographical memories after listening to a song. Furthermore,
they note that semantic musical memory for popular songs appears to be preserved in
patients with AD, showing similar results to controls for melodic and autobiographical
memory related to songs, although weaker results in terms of semantic knowledge and
autobiographical recall about the performer.

Cuddy et al. [34] and El Haj et al. [35] study the presence of music-evoked autobio-
graphical memories (MEAMs) in patients with AD. Both studies conclude that music is an
effective cue for the retrieval of autobiographical memories.

Musical interventions also show positive effects on autobiographical memory and
the ability to evoke memories in the studies by El Haj et al. [36] and Ponce et al. [42]. The
first two also include results on the semantic and episodic components of autobiographical
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memory. While Ponce et al. [42] find better results in the semantic component after the
intervention, in El Haj et al.’s [36] study, this component does not benefit. Regarding the
episodic component of autobiographical memory, no significant differences are observed
in either investigation. Additionally, El Haj et al. [36] provide results on the self-defined
component of autobiographical memory, with a higher percentage of memories than the
other two components after the intervention.

Three of the articles yield results on the episodic memory system. In El Haj et al.’s [35]
study, patients with AD show poorer performance than healthy controls in the episodic
memory task. Giovagnoli et al. [37] indicate its preservation after music intervention in pa-
tients with AD, an effect that is not maintained in the long term. In Simmons-Stern et al. [44]
study, patients with AD do not improve episodic memory for specific content but do for
more general content information.

Research related to short-term and long-term memory processes differ in their results.
In Li et al. [40], no significant differences are found after the intervention in patients with
AD, while in Lyu et al.’s [41] study, music therapy has a positive effect on these processes,
although it is not maintained for more than 3 months after the intervention.

Other memory systems showing the positive effects of musical interventions in pa-
tients with AD include prospective memory [32] and linguistic memory [45]. Regarding
memory for everyday life, the intervention designed by Satoh et al. [43] does not seem to
have effects on patients with AD.

In the studies conducted by Gómez and Gómez [38] and Gómez et al. [39], the results
refer to memory in general, without specifying the memory system benefiting from music
therapy in patients with AD.

3.3. Music Therapy Techniques Applied to Intervention in Patients with AD

The results related to music therapy techniques are detailed in Table 3. Following
Raglio and Oasi’s [17] classification of music-based interventions, out of the 15 articles
selected for review, 5 employ active and/or receptive music therapy techniques, specifying
the involvement of a music therapist [37–39,41,42].

We found six articles where interventions are based on active music therapy
techniques [43] and receptive music therapy [33–36,44], in which the therapists and/or
researchers are involved in both music selection and intervention, but it is not specified if
they are music therapists.

Lastly, three interventions are based on listening to music, with therapists and/or
caregivers participating in playlist selection but not in intervention sessions [32,40,45].

4. Discussion

Alzheimer’s disease (AD) leads to the progressive impairment of episodic, autobi-
ographical, and semantic memory and other memory systems as the disease advances.
The findings from this review appear to support the use of music therapy or musical
interventions as complementary therapy for memory-related symptoms in AD patients,
potentially stabilizing the decline in different memory systems or enhancing their ability to
evoke autobiographical memories. However, due to the limited number of articles meeting
the inclusion criteria and thus included in the review, and the fact that two of them [40,43]
did not find positive or significant effects on memory, the hypothesis regarding the pos-
itive effects of music therapy on memory in AD patients cannot be validated or refuted.
Therefore, we believe the results pave the way for future research, rather than providing
solid conclusions about its efficacy.

Regarding articles with unexpected results, it was noted that in both cases, the in-
tervention period extended over 6 months, whereas in other studies, this period did not
exceed 3 months, suggesting that the unfavorable outcomes could be due to the progression
of cognitive decline in participants with AD during the process or to the fact that the effects
did not endure over time. As highlighted by Satoh et al. ([43], p. 306), “we cannot determine
if a longer intervention will produce a greater effect, or if disease progression will restrict
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further improvement.” It is worth noting that intervention effects also did not persist in
long-term observations (3 months post-intervention) in the studies by Giovagnoli et al. [37]
and Lyu et al. [41]. Therefore, time appears to be a significant variable (both the intervention
period and long-term assessment) in determining the efficacy of music therapy or musical
interventions on memory in AD patients.

Another aspect affecting the results, related to intervention techniques, is the use of in-
dividualized music versus music selected by researchers (disregarding subjects’ preferences
or familiarity). Studies by Arroyo-Anlló [32] and El Haj et al. [36] compared the effects
of these two experimental conditions, finding that memory performance was superior
under conditions of individualized music compared to unfamiliar or researcher-selected
music. These results align with findings from reviews by Barcia-Salorio [24] and Matzior-
inis and Koelsch [23], where the positive effects of music therapy on cognitive functions
in AD patients were particularly evident when using subjects’ preferred music. Authors
attribute this to the affective nature of familiar music [32], the personal meaning or emo-
tional value of the songs chosen by the participants promoting relevant life memories [36],
and the ability to process emotions through familiar melodies evoking autobiographical
memories [38].

El Haj et al. [36] also demonstrated the superiority of effects of unfamiliar music over
silence, corroborating findings by Irish et al. [22], which showed a significant improvement
in autobiographical recall for AD individuals during researcher-selected background music
compared to silence.

Overall, the impact of musical interventions on memory in AD patients appears to be
more effective with individualized music compared to researcher-selected music, with both
conditions surpassing silence. However, this aspect seems less influential on outcomes
compared to intervention duration, as highlighted by Li et al. [40], where music’s effects
on memory did not exceed those of silence, and Satoh et al. [43], which, despite using
individualized music, did not show positive effects on memory in the long term.

Throughout the systematic review, a wide heterogeneity of music-based interventions
was observed, reflecting various factors such as the defined theoretical and therapeutic
frameworks, intervention goals, the involvement (or lack thereof) of music therapists,
patient participation levels, environmental contexts, and the music types employed [16].
Most interventions showed positive effects regardless of their design, suggesting that any
type of music-based intervention could potentially induce beneficial effects on memory in
AD patients. This practical aspect is particularly relevant, as it opens avenues for musical
intervention in more advanced AD stages, where patients may not actively participate in
therapist-led sessions but can benefit from listening to music that evokes emotions and
memories [16,39]. Nonetheless, it is advisable that musical interventions are designed by
qualified professionals, with detailed techniques and theoretical frameworks validated for
specific intervention objectives.

Another noteworthy aspect from the results is the focus on the memory processes
under study. Some, like prospective memory [32], musical memory [33], everyday life
memory [43], and linguistic memory [45], only had one study, making conclusions on
the efficacy of musical interventions on these memory structures in AD patients incon-
clusive. Similarly, due to contradictory findings in short-term and long-term memory
studies [40,41], as well as episodic memory [35,37,44], clear conclusions cannot be drawn.
Other studies [38,39] referred to memory in a generic sense, without specifying any
particular system.

A consistent finding is the ability of music-based interventions to support autobio-
graphical memory maintenance and evoke autobiographical memories in AD patients.
Evidence and consensus exist in studies where evaluations involve tests requiring the
retrieval of specific memory experiences at specific times [41], as well as the assessments of
memories evoked by music [34–36]. MEAMs, as described by El Haj et al. ([35], p. 243),
exhibit characteristics of involuntary memories, i.e., “they are more specific, accompanied
by more emotional content and mood impact, retrieved faster, and involve less executive
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control than memories evoked in silence”, making this intervention type suitable for AD
patients with potentially impaired executive function, among others.

Autobiographical memory refers to “memories we hold about ourselves and the
world around us” ([4], p. 165). It helps create and maintain our self-representation, aids in
daily problem-solving and learning from specific experiences, and supports socialization
by evoking life memories [4]. Therefore, music therapy and music medicine as non-
pharmacological interventions for maintaining and evoking autobiographical memories
holds significant importance for the well-being of AD patients, not only for its ability
to generate positive emotions and connect with others through memories but also as an
integral part of self-concept and identity [22].

In terms of the methods and measurement instruments for assessing music therapy
effects on memory in AD patients, the results reveal a wide variety of scales and measures
evaluating different memory systems and aspects thereof.

As future directions, it is necessary to accumulate more evidence using rigorous
methodologies focused on the effects of music therapy on memory in AD patients, em-
ploying valid and sensitive measurement tools for affected memory systems. Conducting
a scoping review and meta-analysis would be essential to consolidate the findings and
provide a comprehensive overview of the field. Investigating the underlying mechanisms
of music’s effect on memory in AD patients to optimize interventions would be particularly
insightful. Additionally, studying the effects of longer and more extended interventions
with robust long-term follow-ups is crucial to determine their efficacy, as the current results
do not support prolonged interventions or the maintenance of long-term effects.

Finally, we estimate that interventions based on the paradigm of autobiographical
memories evoked by music (MEAMs) could be a good non-pharmacological treatment
alternative for AD patients in more advanced stages of the disease. This is supported by the
reported benefits in research, including improvements in well-being and the preservation
of identity, lower interaction requirements compared to active music therapy interventions,
and reduced demand on an executive function that may be impaired in these patients due
to cognitive decline.
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