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ABSTRACT

Background. Stress is a prevalent problem today, and music therapy is presented as a discipline with great
potential to reduce stress-related symptoms. However, systematic reviews of the efficacy of music therapy in this
context are controversial. Objective. This paper aims to conduct a systematic review of the literature to assess
the efficacy of music therapy in reducing stress in healthy adults. Method. A strategic search was conducted by
consulting scientific databases and |2 studies were selected from a total of 3690 identified sources, involving 807
participants aged |8-44 years. Results. The reviewed studies indicated that music therapy can reduce stress by
positively influencing blood pressure, heart rate, cortisol levels and emotional well-being. However, these effects
are not uniform and depend on factors such as musical preference, social context, and frequency of music
listening. Conclusions. Music therapy is a promising intervention for stress reduction, but its effectiveness
depends on personalised approaches and further research in ecological contexts. Its integration with other
therapeutic strategies could improve physical and psychological health in diverse populations.

Keywords: music therapy, stress reduction, healthy adults, music listening, well-being.

RESUMEN

Antecedentes. El estrés es un problema prevalente actualmente, y la musicoterapia se presenta como una
disciplina con gran potencial para reducir sus sintomas. Sin embargo, las revisiones sistemdticas sobre su eficacia
en este contexto son controvertidas. Objetivo. Este articulo tiene como objetivo elaborar una revision
sistemadtica de la literatura para evaluar la eficacia de la musicoterapia en la reduccion del estrés en adultos sanos.
Método. Se realizd una busqueda estratégica consultando bases de datos cientificas y se seleccionaron 12
estudios de un total de 3690 fuentes identificadas, involucrando a 807 participantes entre 18 y 44 afios.
Resultados. Los estudios revisados sefialaron que la musicoterapia puede reducir el estrés al influir
positivamente en la presidn arterial, la frecuencia cardiaca, los niveles de cortisol y el bienestar emocional. Sin
embargo, estos efectos no son uniformes y dependen de factores como la preferencia musical, el contexto social
y la frecuencia de escucha musical. Conclusiones. La musicoterapia es una intervencion prometedora para la
reduccién del estrés, pero su eficacia depende de enfoques personalizados y de una mayor investigacién en
contextos ecoldgicos. Su integracidn con otras estrategias terapéuticas podria mejorar la salud fisica y psicoldgica
en diversas poblaciones.

Palabras clave: musicoterapia, reduccién del estrés, adultos sanos, escucha musical, bienestar.

INTRODUCTION

Although the positive influence of music and music therapy on people's well-being has been
widely explored (Fernindez-Company et al, 2022; Garcia-Rodriguez et al, 2023) and,
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specifically, in stress reduction (Adiasto et al, 2022; de Witte et
al., 2020), systematic reviews on this topic are less frequent.

Stress

The World Health Organization (WHO) defines stress as a
state of worry or mental tension caused by challenging
circumstances (WHO, 2023). Physiologically, stress activates the
hypothalamic-pituitary-adrenal axis and the sympathetic
nervous system, leading to the release of cortisol and
catecholamines. In this sense, prolonged exposure to stress can
have adverse effects on mental and physical health, increasing
the risk of cardiovascular diseases, cognitive impairment and
psychiatric disorders, which impact quality of life (Chida &
Steptoe, 2010).

Given the increasing prevalence of stress in contemporary
society, characterized by immediacy and constant pressure, it is
essential to identify and understand effective tactics for
managing it. Exercise, meditation, and music are among the
most accessible and noninvasive behavioural strategies (Matney,
2017).

Music therapy

Music has accompanied humanity since prehistoric times,
playing an essential role in expression, communication, and
emotional well-being (Yehuda, 2011). Its impact on daily life is
widely recognized, both individually and collectively, and it
maintains its relevance today through digital formats and live
events (Ministry of Culture and Sport, 2019).

Numerous studies have explored the relationship between
music and psychology, highlighting their influence on attention,
emotional valence, and mood modulation (Koelsch, 2020).
Moreover, music therapy, defined as the professional use of
music for therapeutic purposes in medical, educational and
social settings (World Federation of Music Therapy, 201 1), has
been proposed as an effective intervention to reduce and
regulate the negative physiological and psychological effects
associated with stress, promoting relaxation and well-being
through specific techniques (de Witte et al, 2020). Its
accessible, noninvasive, and low-cost nature makes it a viable
non-pharmacological option in both clinical and everyday
settings (Gooding et al, 2012). In this way, listening to music is
not only an act of entertainment but also a receptive music
therapy intervention; it represents an effective tool to improve
mood and develop coping strategies in the face of stress and
anxiety (Lynar et al, 2017).

Despite the documented benefits, the evidence on the impact
of music on stress reduction remains inconsistent, with
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discrepancies persisting about its effectiveness, modulating
factors, and applicability (Adiasto et al, 2022). Consequently,
this article aims to provide a systematic review of the recent
literature on the impact of music therapy on stress reduction in
healthy adults, analyzing its potential as a therapeutic tool for
emotional well-being.

MATERIALS AND METHOD
Search strategy

A search strategy was implemented using the key terms
(*Music Therapy) AND (*Stress Reduction) AND (*Healthy Adults)
in English, covering several international electronic databases:
Google Scholar, SciELO, PubMed, Web of Science, ERIC, Springer
Journals, Wiley Online Library, Scopus and ProQuest Central (APA
PsycINFO, ProQuest Health and ProQuest Psychology); as well as
specific artificial intelligence tools: SciSpace. In addition, we
hand-searched the bibliographic references of the selected
articles to identify additional relevant studies. A total of 3690
articles were identified.

Inclusion and exclusion criteria

Studies considered for inclusion in this systematic review had
to meet the following criteria:

- Published between January 2014 and March 2024 and
available in English and/or Spanish.

- Published in peer-reviewed, high-impact factor-indexed
journals.

- Include research with fieldwork.

- Music therapy should be one of the main components
of the study.

- The study group should consist exclusively of healthy
adults.

As for the exclusion criteria, the following have not been
considered:

- Previous reviews, opinion or conceptual articles.
- Articles that did not have the full text available.

- Studies that looked at the use of music therapy to
relieve stress in adults affected by a specific disease or
in other demographics.

Selection procedure

First, several preliminary explorations were carried out in
multiple databases, involving an analysis of relevant words using
different Boolean search equations. Subsequently, a conclusive
search was carried out using the final selection of key terms.
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Studies that met the inclusion criteria were then selected. To
do this, duplicates were removed, titles and abstracts were
examined to assess their relevance, and the full text of those
that appeared eligible was evaluated. In addition, we performed
an additional hand search on them.

This procedure was carried out following the guidelines
established in the PRISMA statement (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) (Page et al,
2021). Figure | illustrates the search strategy and selection
process for the sources included in this review.

Figure I.
PRISMA flowchart.

Identification of studies via databases and manual searches
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(n = 28) 7| Baviews.(n=8)
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Source: adapted from Page et al. (2021).

Data extraction and management

The search results were exported to Mendeley Reference
Manager version 2.112.0 to manage all references.

Relevant information from the articles was collected using
standardized forms presented in table format, including the
following fields: authors, year of publication, country of origin,
objective and design of the study, characteristics of the sample
(size, context, etc.), techniques used, number and duration of
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sessions, instruments and evaluation measures used, and results
obtained.

Study selection results

After removing duplicates and non-relevant studies, 29 studies
were initially eligible for inclusion. However, during the
selection process, |7 studies were excluded because they did
not meet the inclusion criteria. Finally, this review included 12
studies published between January 2014 and March 2024 in
various countries and in leading scientific journals specializing
in medicine, psychology or music therapy. Table | provides a
detailed summary of the studies that met the inclusion criteria
in chronological order.

RESULTS
Participants

The total number of participants in the studies reviewed was
807, including university students and young adults with no
notable health problems aged between 18 and 44. Notably,
three studies included samples from amateur musicians.

Interventions

The interventions were based on listening to music, and
different approaches were used. Six studies used relaxing music,
while three used stimulating music. In addition, three evaluated
the impact of different musical genres, and four examined the
impact of participants' musical preferences.

Experimental conditions varied between studies. In seven,
music listening was compared with other activities, such as
silence, audiobooks, musical improvisation, or other regulatory
strategies. Two explored the influence of context, assessing
differences between solo and company listening or listening
environments, and one examined the effect of musical
frequency. In terms of session duration, eight studies conducted
single sessions of between 20 and 105 minutes, structured in
different phases (initial assessment, stress induction and
recovery). Instead, four longitudinal studies looked at the
impact of music over periods of 5 to 7 consecutive days.

Methodological aspects of the intervention

With respect to assessment environments, six studies were
conducted in laboratories, leading to greater experimental
control. Three used outpatient evaluations, facilitating
observation in natural environments, while four were
performed in private homes or other environments.

Five studies used different randomized controlled trials in
terms of design.
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Table I.
Study characteristics (cont.)
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Intervention /
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recovery by . .
) . stages) S-STOMP; differences
EG Better music genre FIREBRAND; according
de laTorre- . Emotional TSST to gender
To evaluate Listen to . . . and
Luque et al. the impact relaxin Questionnai  Regulation f
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Table |I.
Study characteristics (cont.).

Intervention/ Measurin

Citation / Sample / Number of
Country/  Objective Age/ . g Results
Design Context  Sessions and instrume
duration nts
Onset:
physiologica
| and
psychologic
al
Compare differences;
Tervaniemi  emotional Listen Ito d Self- . after
etal 2021) and 37 HA neutraland  reports; intervention
/Finland /  physiologic (AM) /¢ preferred music questionn :casa
Exploratory al =264 1 /| session (2 aires; arousal (1),
(quantitativ responses 4.4 / "7 phases, |0 min, interviews PV (T)and
. . 2-7 days) at ; NV (V);
et to music Home and . . .
I S home; | session Physiologi both ({)
qualitative  listening in  laboratory 105 min) in th |
elements) different (105 min) in the  ca sCort
settings laboratory Measures  equally after
g intervention
(context
conditions
the
auditory

experience)

Source: T: magnification; {: decrease; =: no change; AA: outpatient evaluation;
AM: amateur musicians; BDI; Beck Depression Inventory; BFNE-S: Brief Fear
of Negative Evaluation Scale; BP: blood pressure; BSI: Brief Symptom
Inventory; CG: control group; SD: semantic differential; ECG:
electrocardiogram; EDA: electrodermal activity; EG: experimental group; GSI:
Global Severity Index; HFM: amplified music with a high-frequency
component; HR: heart rate; HRV: heart rate variability; HS: healthy students;
LFM: amplified music with a low-frequency component; MI: musical
improvisation group; ML: musical listening group; MPQ: Music Preference
Questionnaire; MSQ: Musical Styles Questionnaire; NA: negative affect; NV:
negative valence; AP: positive affect; PV: positive valence; PANAS: Positive and
Negative Affect Schedule; PASAT: Paced Auditory Serial Addition Test; PHQ:
Patient Health Questionnaire; RCT: randomized controlled trial; sAA:
salivary alpha-amylase; SBP: systolic blood pressure; SCL: skin conductance
levels; sCort: salivary cortisol; SRSI; Smith Relaxation States Inventory, SSS:
Sensation-Seeking-Scale; ST: skin temperature; STAI(-T): State-Trait Anxiety
Inventory (-Trait); ST-DEP: State-Trait Depression Questionnaire; STOMP:
Short Test Of Music Preferences; ASD: personality test; TSQ:Trial Status
Questionnaire; TSST: Trier Social Stress Test;VAS:Visual Analogue Scale.

Three applied intra-subject outpatient evaluations, and the
remaining four were developed under an experimental design.

Psychological and physiological instruments were used to
measure the effects of music on stress and well-being. All
studies included standardized questionnaires, quantitatively
recording participants' perceptions. Nine studies assessed
physiological responses, measuring heart rate, salivary cortisol
levels, blood pressure, and skin conductance, among other
indicators.

Statistically, the studies used various techniques to analyze
significant differences between groups or evaluate multiple
variables simultaneously. In addition, post hoc tests were used
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to determine relationships between variables and correct for
statistical error in studies with multiple comparisons.

Results

All studies suggest a significant decrease in perceived stress and
an improvement in emotional well-being after the musical
intervention. Six studies (de la Torre-Luque et al, 2016, 2017;
Linnemann et al, 2015, 2016; Radstaak et al.,, 2014; Tervaniemi et
al, 2021) reported that relaxing music was effective for these
purposes. Particularly, in three (Baltazar et al, 2019; de la
Torre-Luque et al, 2017; Jiang et al, 2016), the music selected
by the participants was shown to be more effective in inducing
states of relaxation and reducing stress compared to the music
not chosen by them. On the other hand, two (de la Torre et dl,
2017; Malakoutikhah et al, 2020) alluded to differences with
respect to genre, finding that rock had a less relaxing effect
than others. The study by Nakajima et al. (2016) found that
high-frequency amplified music was more effective than
low-frequency music.

In addition, the findings of three studies (Linnemann et al., 2016,
2017;Tervaniemi et al, 2021) indicated that factors such as the
social context, the listening environment, or the duration of the
intervention influence its effectiveness. Finally, two (Fallon et al,
2020; Radstaak et al., 2014) reported that listening to music led
to a greater reduction in stress compared to other
interventions, such as audiobooks or musical improvisation.
However, the latter showed differential effects on satisfaction
levels, while Baltazar et al. (2019) observed that the
combination of regulation strategies with
participant-appropriate musical interventions was effective for
these purposes.

Limitations in the studies reviewed

The studies reviewed have methodological limitations
recognized by their authors, which restrict the generalization of
the findings.

These include the use of small and homogeneous samples,
which makes it difficult to extrapolate the results to clinical
populations or high-stress contexts; partial physiological
measurements due to the lack of key biomarkers such as
oxytocin or immune system indicators; and the poor control of
individual and contextual variables in some of them, such as
previous musical experience and social interaction.

Likewise, ecological validity is compromised in experimental
studies, and in those at home, biases could have been
introduced due to the lack of supervision in compliance with
the protocols.
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In addition, late measurements could have influenced the
detection of immediate physiological and subjective changes.
Finally, most studies do not compare musical interventions with
other coping strategies, which limits their evaluation in relation
to alternative interventions.

Recommendations for future research

To address these limitations, it would be recommended to
broaden the diversity of samples and contexts, incorporating
different sociodemographic characteristics, socioeconomic
levels, and degrees of stress exposure, and to consider
integrating additional biomarkers for a complete assessment of
subjective emotional response and music-induced physiological
changes. Likewise, it would be essential that the experimental
design rigorously controls individual and contextual variables,
incorporating factors such as musical experience and
preference and the quality of the social environment.

Methodologies that allow the impact of music to be assessed
under natural conditions could optimize ecological validity.
Finally, it would be necessary to compare music with other
stress-coping strategies and explore the role of oxytocin in
social contexts to understand its psychobiological mechanisms
more deeply.

DISCUSSION
Critical Review of Recent Developments

In relation to Radstaak et al. (2014), Cao and Zhang (2023)
endorsed the efficacy of music therapy in reducing blood
pressure, heart rate, and anxiety, especially in hypertensive
patients. However, Adiasto et al. (2022) warned that these
effects can vary depending on factors such as music genre,
tempo, and who selects the music.

Linnemann et al. (2015) and de Witte et al. (2020) found that
relaxing music decreases stress and cortisol levels, while Song
et al. (2023) did not observe significant differences in some
measures of stress. However, they identified variations
according to sex. For their part, de la Torre-Luque et al. (2016)
and Krause et al. (2021) found improvements in emotional and
physiological well-being with relaxing music, while Gupta and
Gupta (2015) found no significant effects in healthy people.

Jiang et al. (2016) determined that personal music preference is
more determinant in stress reduction than arousal levels or
music valence. Jiang et al. (2013) showed that sedative music
only reduced anxiety if it was to the listener's taste.
Parada-Cabaleiro et al. (2022) indicated that classical music
increases the feeling of subjective calm without affecting heart
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rate, concluding that familiarity with music is not a crucial
factor.

Linnemann et al. (2016) showed that listening to music in a
company enhances its positive effects, reducing subjective
stress and cortisol secretion. Similarly, Liljestrom et al. (2012)
found that the music chosen by the listener, the social context
and the openness to the experience increase the perceived
emotional intensity. Wuttke-Linnemann et al. (2019) observed
differences according to sex and dyadic covariation in
physiological responses. For their part, Koelsch et al. (2016)
highlighted the causal role of mood in modulating stress
responses.

In another instance, Nakajima et al. (2016) and Akimoto et al.
(2019) indicated that high-frequency music is more effective for
stress recovery. Lynar et al. (2017) found that music selected by
the listener himself is more effective in inducing well-being,
while classical music with low arousal promotes relaxation.
Linnemann et al. (2017) and Thoma et al. (2013) showed that
listening to music before a stressful situation improves
physiological recovery. However, Kappert et al. (2019) indicated
that the combination of music and linguistic media can also be
effective.

Regarding emotional and physiological recovery, de la
Torre-Luque et al. (2017) observed better results with
preferred music. In addition, Gan et al. (2015) showed that
sedative music is more effective than stimulating music in
reducing anxiety. Asif et al. (2019) found that music in English
reduces stress more than music in Urdu. Baltazar et al. (2019)
and Groarke and Hogan (2019) concluded that the
combination of appropriate strategies with appropriate musical
interventions enhances emotional regulation and stress
reduction, while Saarikallio et al. (2017) highlighted the
importance of avoiding using music related to negative
memories in adolescents.

On the other hand, Malakoutikhah et al. (2020) observed that
several musical genres, except rock, reduce anxiety and pain,
although without significant differences between them. Cakmak
et al. (2017) found that music did reduce both anxiety and
perceived pain in patients with lithotripsy, while
Kongsawatvorakul et al. (2016) reported only relief of pain, but
not anxiety, in surgical patients. Fallon et al. (2020) found that
music listening reduced stress more than musical improvisation,
and Groarke et al. (2019) also reported a reduction in anxiety
about musical hearing. Van Dyck et al. (2017) noted that a
substantial decrease in the rhythm of music has a significant
impact on heart rate.

Finally, Tervaniemi et al. (2021) concluded that context
influences emotional and hormonal responses to music.
Fuentes-Sanchez et al. (2022) showed that musical preference
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affects subjective and objective emotional responses. Juslin et al.
(2008) stressed that musical emotions depend on personality
and context, highlighting their importance for understanding
emotional reactions.

Limitations and recommendations

This review has some limitations to consider. The number of
studies that met the inclusion criteria is not very large, and
most of them present a cross-sectional design with similar
interventions and settings. It is recommended that research be
carried out with more rigorous methodological designs,
including longitudinal approaches that evaluate the sustained
impact of music therapy incorporating approaches other than
the receptive and professional figure of the music therapist in
the reduction of stress in broader contexts. In addition, it is
essential to develop standardized guidelines to ensure
consistency in interventions, improve comparability between
studies, and increase their replicability.

CONCLUSIONS

This review of the relationship between music therapy and
stress reduction in healthy adults shows that music has a
notable impact on the physiological and psychological sphere,
positively impacting blood pressure, heart rate, cortisol levels
and emotional well-being. However, these effects vary
depending on factors such as music preference, social context,
gender, and frequency of exposure to music.

The need to plan individualized interventions is underlined as a
key aspect. The patient's musical preferences seem to be a
crucial factor in their effectiveness, as they are more effective in
reducing anxiety and promoting relaxation compared to other
proposals. Likewise, although many studies have been
conducted in controlled environments, more research is
needed in natural contexts to understand how music can be
integrated into people's daily lives.

In conclusion, music therapy is positioned as a promising,
accessible, and cost-effective intervention for stress
management. However, its effective implementation requires
personalized approaches, more studies in everyday settings, and
integration with other therapeutic strategies.
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