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Summary eClinicalMedicine
Background A considerable number of published clinical trials have examined the anxiety-reducing effects of music 2025;84: 103293
therapy interventions across several settings, including mental health care, medical environments, and work- and :UZ“Shed Online 9 June
study-related contexts. Music therapy involves personally tailored music interventions that are designed and %

N A . . . L. . https://doi.org/10.
implemented by qualified music therapists to meet the specific health needs of individual patients. 101106 /j_edmmg_sz_

103293

Methods To summarise this evidence base, we conducted a linear restricted maximum likelihood multilevel meta-
analysis searching multiple electronic databases (CINAHL, Cochran Central Register of Controlled Trials, PubMed,
Embase, PsycInfo, Web of Science core collection), from inception to 12th February 2025. The primary measure was
the effects of music therapy on 7 psychological anxiety outcomes and physiological outcomes. The secondary
measures were outcome, study, sample, or intervention design factors that moderate the effects of music therapy
interventions. Meta-analyses were performed on 93 effect sizes (ES) from 51 studies to assess the magnitude of
effects of music therapy targeting anxiety outcomes, and to compare effects across key intervention and study
design factors. PROSPERO registration (CRD42024495801).

Findings Of the 10,210 identified records, 6147 records were screened and 51 articles meeting the research criteria
were included. Results showed an overall medium effect of music therapy across all anxiety outcomes (g = 0.357,
[0.201, 0.514]; 51 trials, 93 ES), of which a medium effect was found in participants’ self-reported anxiety (g = 0.410,
[0.236, 0.585]; 50 trials, 61 ES) and a small non-significant effect in physiological outcomes (g=0.153 [-0.153, 0.400];
13 trials, 32 ES). Subgroup analyses showed significant larger effects for receptive and combination of active and
receptive interventions when compared with active interventions.

Interpretation The findings suggest that music therapy, particularly receptive methods or combinations of receptive
and active approaches, offer effective, flexible, and scalable interventions for reducing anxiety symptoms, offering
psychological benefits that enhance patient autonomy and quality of life, though its impact on physiological out-
comes and long-term effects requires further research.

*Corresponding author. Creative Arts and Music Therapy Research Unit, Faculty of Fine Arts and Music, The University of Melbourne, Melbourne,
Australia.

E-mail address: felicity.baker@unimelb.edu.au (F.A. Baker).
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Multilevel meta-analysis

Research in context

Evidence before this study

Numerous studies have demonstrated that music therapy
significantly reduces anxiety across a wide range of clinical
settings. These include patients with cancer, cardiac
conditions, undergoing medical or dental procedures, on
hemodialysis, pregnant women, and those who are
mechanically ventilated, as well as individuals with
psychiatric diagnoses. However, a comprehensive analysis
exploring the consistency of effects across different
intervention formats, clinical contexts, and study designs has
been lacking.

Added value of this study

This study addresses that gap by applying a broad inclusion
strategy and conducting subgroup analyses to explore the
influence of intervention type, study design, and clinical
context on outcomes. While not aiming to compare music
therapy directly with other non-pharmacological

Introduction
Anxiety, fear, and emotional distress are hallmark fea-
tures of the most common mental disorders, affecting
approximately 4% of the global population at any time
and impacting one in three people over their lifetime.'~
Similarly, reviews of anxiety in medical settings found
prevalence ranged from 7% to 90% dependent on the
diagnosis and severity. As anxiety contributes signifi-
cantly to healthcare burden, addressing its prevalence
and health implications of anxiety is therefore essential
to reduce healthcare costs and societal strain.’
Research demonstrates that music modulates brain
activity in regions associated with emotion and mood
regulation, reducing state anxiety, restlessness, and
subjective distress,*'” noting that when the music is not
matched to the aim, it may worsen symptoms. Music
triggers neurotransmitter release, including endorphins,
oxytocin, and dopamine, which contribute to well-being
and anxiety reduction.””"” Physiological effects, such as
decreased heart rate, blood pressure, and cortisol levels,
further support music’s anxiolytic potential.”** Music
provides a distraction from anxiety-inducing thoughts,
enhancing its therapeutic impact.”>** Despite growing
evidence from neuroscience and clinical studies, the
mechanisms underlying music’s anxiety-reducing effects
remain complex and multifaceted.

interventions, our findings demonstrate consistent effects
across settings, positioning music therapy as a valuable
complementary approach within integrated care. Receptive
and combined receptive-active formats showed greater
effectiveness than active-only interventions, contributing to
a more nuanced understanding of what may work best in
clinical practice.

Implications of all the available evidence

These findings support the use of music therapy as an
effective intervention for reducing anxiety, with inclusive but
promising effects on physiological outcomes. Although no
significant differences were found between mental health,
medical, or work-related contexts, the type of intervention
appeared to be an important factor. These findings are
relevant for clinicians, researchers, and policymakers seeking
context-sensitive, evidence-based tools to enhance anxiety
care.

Studies have drawn on these therapeutic benefits of
music to address anxiety, including those implemented
by music therapists, and those by other health pro-
fessionals.”* Music therapy interventions provided by a
credentialed music therapist, uses indigenous (active
and receptive) music therapy approaches. Receptive
music therapy involves clients listening to live or recor-
ded music, facilitated by a trained therapist, and includes
techniques like music-assisted relaxation, guided imag-
ery, and lyric analysis to reduce stress, anxiety, and pain
while enhancing relaxation. In contrast, active music
therapy engages clients in creating music through
singing, playing instruments, improvisation, or song-
writing, fostering self-expression, communication, and
physical movement, and promoting cognitive and motor
rehabilitation. Conversely, music interventions imple-
mented by other professionals tend to use music
listening (receptive methods). In many prior studies, the
term music therapy has been broadly applied to encom-
pass various music-based interventions, including self-
administered music listening or music-related activities
facilitated by healthcare professionals who are not
trained music therapists.”>* To provide clarity and pre-
cision in this review, we have focused exclusively on
studies where music therapy interventions were deliv-
ered by trained music therapists.
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Numerous reviews have documented the positive ef-
fects of music therapy on anxiety in specific clinical
contexts. For instance, studies have shown significant
reductions in anxiety among cancer patients,”' in-
dividuals undergoing cardiac catheterization,* and those
with coronary heart disease.”* Positive outcomes were
also observed in dental care settings,* gastrointestinal
endoscopic procedures, and during maintenance he-
modialysis treatments.” Pregnant women®* and me-
chanically ventilated patients” have similarly benefited
from music therapy interventions, with reported de-
creases in anxiety. Additionally, studies focusing on pre-
procedural state anxiety,® surgical patients,” and in-
dividuals who are terminally ill* have demonstrated the
efficacy of music therapy in mitigating anxiety in these
populations. In breast cancer patients, a systematic re-
view and meta-analysis found significant positive im-
pacts of music therapy on anxiety levels.*

Three meta-analyses have also explored the effects of
music therapy on anxiety as a secondary outcome in
people with psychiatric diagnoses. For individuals
diagnosed with depression, a study reported that music
therapy effectively reduced anxiety symptoms.*” In pa-
tients with serious mental disorders, a review found a
large effect size (ES) for the reduction of anxiety when
music therapy was added to treatment as usual, based
on data from two randomized controlled trials (RCTs).*
The third meta-analysis examined the effects of music
therapy on state anxiety in adults primarily experi-
encing stress, and found large overall ES, derived from
26 RCTs and controlled clinical trials (CCTs).”

This study aims to address gaps and opportunities in
the existing meta-analytic literature on music therapy
and anxiety. While previous meta-analyses, have
demonstrated the efficacy of music therapy in reducing
anxiety across various clinical populations (14, 26,
28-443), these studies often focus on specific contexts,
populations, or intervention types and do not consis-
tently account for the broader applicability of anxiety as
an outcome measure. Anxiety symptoms are not
exclusive to anxiety disorders but are pervasive across
nearly all mental health conditions and are frequently
experienced in medical and procedural contexts.*
This review addresses these limitations by conducting
a comprehensive systematic review and multilevel
meta-analysis that includes both randomized controlled
trials (RCTs) and controlled clinical trials (CCTs). By
incorporating non-randomized studies, which are often
conducted under clinically representative conditions,
this study enhances the external validity of findings,**
offering a more nuanced understanding of the effects of
music therapy on anxiety. Furthermore, by separately
examining state- and trait-anxiety outcomes and their
relationship with key study, sample, outcome, and inter-
vention characteristics, this study aims to provide deeper
insights into the conditions under which music therapy is
most effective. This comprehensive approach builds on
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the foundations of previous research”* but significantly
expands the scope and applicability of findings, address-
ing the need for a more holistic understanding of music
therapy’s impact on anxiety across diverse settings and
populations. The primary research question was: What
are the effects of music therapy on psychological anxiety
outcomes and physiological outcomes? The secondary
question was: What outcome, study, sample, or inter-
vention design factors may moderate the effects of music
therapy interventions?

Methods

Eligibility criteria

Eligible studies were RCTs or CCTs that examined the
effect of music therapy on anxiety outcomes in adults
with elevated anxiety symptoms in clinical, occupa-
tional or educational settings.

Populations

Adults aged >18 years with anxiety symptoms at base-
line, with or without a formal diagnosis of anxiety dis-
order. Studies targeting people younger than 18 or
those with dementia were excluded.

Interventions

Eligible studies provided music therapy, defined as the
clinical and evidence-informed use of music in-
terventions by a qualified music therapist, to accom-
plish individualized goals within a therapeutic
relationship in order to achieve physical, emotional,
mental, social and cognitive needs. Interventions that
were not delivered by a music therapist or did not
follow the principles of music therapy, namely did not
facilitate a therapeutic process or did not use tailored
personal music experiences were excluded.

Comparisons

Eligible studies compared music therapy to one or more
control condition, including care/treatment as usual,
passive/waitlist control or alternative interventions,
including music interventions not considered as music
therapy. If studies included multiple control conditions,
all eligible control groups were included.

Outcomes

Eligible studies reported at least one direct psychologi-
cal or physiological measure of anxiety. For psycho-
logical outcomes, this included validated self-report
measures of state or trait anxiety (e.g., State-Trait Anx-
iety Inventory). For physiological outcomes, objective
measures such as heart rate, blood pressure, respiratory
rate, or cortisol assessed using standardized clinical
procedures. This clarification was made post hoc and
was not explicitly stated in the original PROSPERO
registration (CRD42024495801) but aligns with
Preferred Reporting Items for Systematic reviews and
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Meta-Analyses (PRISMA) guidelines.” Outcome mea-
sures indirectly related to anxiety, such as to quality of
life (QoL), distress or pain were excluded.

Information sources and study selection

This review included all RCTs and CCTs available up to
the 12th of February 2025 that met the predefined in-
clusion criteria. The initial search was conducted on the
23rd of February 2023 across six electronic literature
databases, including Cinahl, Cochrane Central Register
of Controlled Trials (CENTRAL), Embase, Psyclnfo,
PubMed, and Web of Science Core Collection. A search
update was performed on the 12th of February 2025 to
ensure inclusion of the most recent studies. For each
database, search results were exported individually,
merged and deduplicated using EndNote. To supple-
ment the systematic search, citation tracking (backward
and forward) was used to identify additional relevant
studies. Tools such as Google Scholar, ResearchRabbit*
and InCiteful®® were specifically used for this purpose.
Screening of records was conducted using Rayyan
QCRI (https://rayyan.qcri.org/). The review protocol is
registered at the international prospective register of
systematic reviews (CRD42024495801). The search
strings are available in Appendix A.1.

Data extraction and coding

Effect size (ES) data as well as outcome-, study-, sample-,
and intervention characteristics were extracted and coded
in duplicate by three reviewers (MdW, SA, AK) using a
coding sheet according to established guidelines.”!

For self-reported anxiety outcomes, coding included
whether outcome assessments were conducted using
self-report questionnaires for state or trait anxiety.
Common tools for measuring perceived state anxiety
included the State-Trait Anxiety Inventory (STAI),”
Visual Analog Scales for Anxiety (VAS), Self-Rating
Anxiety Scales (SAS),” and the anxiety version of the
Hospital Anxiety and Depression Scale (HADS-A).*
Trait anxiety is often measured using the trait version
of the State-Trait Anxiety Inventory (STAI-T),"” the Beck
Anxiety Inventory (BAI),” the Quick Mood Scale
(QMS),’® and the Profile of Mood States (POMS).”

Study characteristics coded included study design,
intervention, quality of the design, setting, control
condition and whether the study was conducted in
Western- (Europe, North America) or non-Western
countries (Asia, Latin America). Study quality was
coded as strong, moderate or weak based on Quality
Assessment Tool for Quantitative Studies,*® which of-
fers a comprehensive and structured assessment of
study quality.” The Effective Public Health Practice
Project (EPHPP) tool, used for this assessment, has
demonstrated to have high content and construct
validity.*>!

Settings were categorized into mental healthcare
setting, medical  settings (e.g., during polyclinic

treatments, before or after surgery, palliative care), or
study or work-related setting (universities or in com-
panies). Control conditions were also coded, recog-
nizing their potential impact on ES.**** These were
categorized as care as usual (CAU), where patients
received standard care without anxiety-specific in-
terventions; waiting list where no care or intervention
was offered; or alternative interventions such as coun-
seling or mindfulness-based therapy. Further, studies
were classified by location as either Western countries or
non-Western countries, recognizing that cultural envi-
ronments influence stress and anxiety responses.**® In
a previous meta-analysis, music therapy for stress
reduction” indicated that studies conducted in non-
Western contexts yielded larger effects (p < 0.01).

Sample characteristics coded included the percent-
age of male participants, given differences in psycho-
logical and physiological responses to anxiety between
genders.”* The average age of the participants was
also coded, as occupational stress research revealed
variability in stress levels between different age
groups.*

Music therapy characteristics coded included the
delivery format (individually or group therapy), and
whether active, receptive, or combined methods were
used. Specific activities such as vocalization, instru-
ment playing, or music listening, or their combination
were noted, reflecting categories identified in recent
music therapy studies.” The therapist’s specific
approach was categorized as improvisational or struc-
tured. Further the duration, total number of sessions,
and the frequency per week were recorded, as previous
research shows a positive correlation between these
design factors and stress/anxiety regulation.*>**

Statistics

Outcome data were converted to Hedge’s g and stan-
dard errors. Positive g values indicate better clinical
change in the music therapy group from baseline to
follow-up compared to the control condition. Most
outcome data was derived from mean at each time
point or mean change and standard deviations, or
estimated from test statistics. All eligible outcome
measures and study arms were included.

All analyses were conducted using the metafor
package in R.”* To address interdependence of multiple
ES or subgroups within the same study, all analyses
were based on linear three-level restricted maximum
likelihood (REML) meta-analysis model. This model
accounted for three sources: sampling variance (i.e.,
random error) within studies (level 1), variance between
ES within studies (level 2, GzleveIZ)y and variance be-
tween studies (level 3, GzleveB).“ The proportion of
variance at each level out of total observed variance was
estimated using the I? statistic.”” Results of individual
studies were plotted using a modified forest plot for
multilevel meta-analyses, which plots the pooled ES and
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CI alongside the CI of individual outcomes within each
study.”” By convention, Hedges’ g values of 0.2, 0.5 and
0.8 were considered small, medium and Ilarge,
respectively.

Analysis was first performed across all outcomes,
followed by separate analyses of self-reported anxiety
outcomes and physiological outcomes. Subgroup ana-
lyses and meta-regressions of continuous outcomes
were performed using three-level models and tested for
between-subgroup difference using the Q statistic.
Small-study effect (‘publication bias’) across was
assessed by visually inspecting funnel plots of ES vs
standard error for asymmetry’ and formally tested us-
ing a multilevel version of the Egger’s intercept test.”

Ethics
Not relevant to this study.

Role of funding source

The study was undertaken independently of any input
from funding bodies. Funders have had no role in the
study design; in the collection, analysis, and interpre-
tation of data; in the writing of the report; and in the
decision to submit the paper for publication.

Results

Study selection

The initial search of 23 of February 2023, conducted by a
medical librarian in collaboration with the first author,
identified 10,210 records, of which 4155 duplicates were
removed, resulting in 6147 records screened. A search
update was performed on 12 February 2025, identifying
12,688 records. After removing 5052 duplicates and
overlap with the initial search, 1681 additional unique
records were screened. In total, 7828 unique records
were screened across both search phases. All eligible
studies from both rounds were included in the review. In
the first screening round (February 2023), screening of
title and abstract resulted in 229 studies, which under-
went full text screening based on the inclusion criteria,
of which 44 studies met all inclusion criteria and were
included in the review. In the second screening round
(February 2025), 25 additional studies were assessed in
full text following title and abstract screening (see Fig. 1).
Of these, 6 met all inclusion criteria and were included
in the review. In total, 51 studies were included in the
final synthesis (full reference list of included studies are
detailed in Appendix A.2). The selection of studies was
conducted independently by two authors. In cases of
disagreement, a third author was consulted to resolve the
selection conflicts and make the final decision. Table 1
provides an overview of the included studies and their
main characteristics. A list of studies excluded during
the full text screening, along with reasons for exclusion,
can be found in Appendix A.3 with full references listed
in Appendix A.4.
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Characteristics of included studies

Of the 51 eligible studies, 43 were RCTs and 8 were
CCTs (Table 1). In total, 9 studies were conducted in
mental healthcare settings, 38 in medical settings, and
4 in work/study-related settings. In total, 11 studies had
a small sample size of <25 participants, and 40 studies
had larger sample sizes (26-200 participants). A total of
35 studies examined the effects of music therapy
compared with CAU controls, 10 studies used controls
receiving another intervention, and 6 studies used wait
list controls or controls receiving nothing (no CAU or
other intervention). The overall quality of the studies
was assessed with the Quality Assessment Tool for
Quantitative Studies’”® and 23.5% of the studies were
rated as strong, 37.3% as moderate, and 39.2% as weak.
Appendix A.5 shows an overview of the most important
characteristics of the included studies and provides
more details on study quality.

Overall effects of music therapy on anxiety
outcomes

The present meta-analytic review on the effects of
music therapy on anxiety outcomes, included 51 inde-
pendent studies (s), reporting on 93 ES (k), and a total
sample of n = 3276 participants, of which n = 1664
participants in the music therapy groups, and n = 1363
participants in the comparison groups. Table 2 shows
the overall effect of music therapy on anxiety outcomes.
The forest plot for use in multilevel meta-analyses can
be found in Supplementary Figure B.1. Overall, we
found a statistically significant medium ES (g = 0.357,
[0.201, 0.514]) of music therapy across all measures of
anxiety. There was no evidence of funnel plot asym-
metry (Egger’s intercept -0.033, p = 0.886,
Supplementary Figure B.2). Fifty studies included
measures of self-reported anxiety, and showed a statis-
tically significant medium ES (g = 0.410, [0.236, 0.585]).
The effects of music therapy on (psycho) physiological
anxiety-related outcomes were examined in 13 studies
including 32 ES, with an overall small and non-
significant ES. A subgroup analysis suggests that the
type of measure (self-reported or physiological) may
moderate observed heterogeneity across studies (Q-be-
tween = 2.967, p = 0.085, Table 3).

Results of subgroup analyses of music therapy on
overall anxiety outcomes

Study design

Table 3 provides details of all subgroup analyses aiming
to investigate heterogeneity across the 93 anxiety out-
comes included in the main analysis. The pooled effect
estimate across RCTs (s = 43, k = 83, g = 0.413, 95% CI
0.241-0.587) was significantly greater than CCTs (s =8,
k =10, g = -0.003, 95% CI -0.308 to 0.303), a statisti-
cally significant difference (Q-between = 6.744,
p = 0.009) which strengthens confidence in the results.
Furthermore, study quality (i.e., risk of bias within
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Fig. 1: PRISMA flow diagram of study selection process. * Number of records per database are shown separately. *** Only the first reason for

exclusion is reported.

studies) did not seem to moderate the effect estimates.
Conversely, whereas music therapy was more effica-
cious than all types of controls, the effect estimate
across studies that used waitlist or passive control (s =4,
k=7,g=0.688, 95% CI 0.344-1.031) was significantly
larger compared to those that used care as usual (s = 35,
k = 68, g = 0.350, 95% CI 0.147-0.552) or an active
intervention (s = 12, k = 18, g = 0.257, 95% CI
0.008-0.507, Q-between = 5.909, p = 0.052). Neither the
percentage of males (B = 0.279, p = 0.279) nor the

average age of the sample (§ = 0.004, p = 0.466) mod-
erate the efficacy of music therapy. There were no dif-
ferences in the effects across different settings (mental
health, medical, and study/workplace; Q = 0.758
p = 0.685).

Intervention characteristics

Studies using receptive (s = 22, k = 54, g = 0.417, 95% CI
0.148-0.687) or combined methods (s = 15, k = 17,
g = 0.474, 95% CI 0.133-0.815) reported significantly
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No. First author Year Total Study Setting Anxiety Type of measure MT Intervention Group/ Number Controls Study
n design outcome method  type individual of quality
sessions
1 Beck 2015 20 RCT  Study/Work State Self-report/Phys  Receptive Music listening  Group 10 CAU Moderate
2 Bradt 2015 62 RCT  Medical State Self-report Active Combined Individual 2 Music medicine Moderate
3 Cassileth 2003 60 RCT  Medical State Self-report Combined Combined Individual 5 CAU Weak
4 Chen 2016 200 RCT  Mental State/  Self-report Combined Combined Group 20 CAU Strong
Trait
5 Chen 2024 90 RCT  Mental State/  Self-report Receptive  Music listening ~ Group 12 Mental health classes Moderate
Trait
6 Débro 2017 100 RCT  Medical State Self-report Active Combined Individual 2 CAU Moderate
7 Du 2024 62 RCT  Medical State Self-report/Phys  Receptive Music listening  Individual 2 CAU Strong
8  Erkkila 2011 79 RCT  Mental Trait Self-report Active Instrument Individual 20 CAU Strong
playing
9  Eroglu 2022 61 RCT  Medical State Self-report Receptive Music listening  Group 16 CAU Moderate
10 Ettenberger 2024 23 RCT  Medical State Self-report/Phys  Receptive Music listening  Individual 4 CAU Strong
11 Eyuboglu 2021 125 RCT  Study/Work State Self-report/Phys ~ Active Combined Group 5 No CAU/Intervention  Strong
12 Ferrer 2007 50 RCT  Medical State Self-report/Phys  Receptive Music listening  Individual 1 CAU Weak
13 Gallagher 2018 163 RCT  Medical State Self-report Combined Combined Individual 2 CAU Weak
14 Giordano, 2022 40 RCT  Medical State Self-report/Phys  Receptive Music listening  Individual 1 CAU Moderate
Losurdo
15 Giordano, Giglio 2023 60 RCT  Medical State Self-report/Phys  Receptive Music listening  Individual 1 CAU Strong
16 Gold 2013 79 RCT  Mental State/  Self-report Active Combined Group 5 CAU Weak
Trait
17 Hanser, 1994 20 RCT  Mental State Self-report Receptive Music listening  Combined 8 CAU Weak
Thompson
18 Hanser, 2006 42 RCT  Medical Trait Self-report Combined Combined Individual 3 CAU Weak
Bauer-Wu
19 Horne- 2008 25 RCT  Medical State Phys Combined Combined Group 1 Emotional support Weak
Thompson
20 Huang 2021 36 RCT  Mental State Self-report Receptive  Music listening  Group 10 CAU Strong
21 Kim 2011 18 CCT  Medical State Self-report Active Combined Group 8 CAU Moderate
22 Mandel, Davis 2013 92 RCT  Medical State/  Self-report/Phys Receptive Music listening  Group 8 CAU Weak
Trait
23 Mandel, Hanser 2007 68 RCT  Medical State/  Self-report/Phys Combined Combined Group 4 CAU Weak
Trait
24 March-Lujan 2021 43 RCT  Medical State Self-report/Phys  Receptive Music listening  Group 9 Waiting list Moderate
25 Mondanaro, 2017 60 CCT  Medical State Self-report Combined Combined Individual 1 CAU Moderate
Homel
26 Mondanaro, Sara 2021 87 RCT  Medical State Self-report Active Combined Group 3 CAU Weak
27 Morgan 2011 49 CCT  Mental Trait Self-report Active Combined Group 4 Nature sounds Weak
28 Palmer 2015 135 RCT  Medical State Self-report Receptive  Music listening  Individual 1 CAU Moderate
29 Pérez-Nuiiez 2024 113  CCT  Mental State/  Self-report Active Combined Group 10 CAU Strong
Trait
30 Rabinowitch 2023 30 RCT  Medical State Self-report Receptive  Music listening  Group 1 Guided meditation Weak
31 Raglio, 2016 30 RCT  Medical Trait Self-report Active Instrument Individual 12 CAU Moderate
Giovanazzi playing
32 Raglio, Zaliani 2017 38 RCT  Medical Trait Self-report Active Instrument Group 20 CAU Moderate
playing
33 Ramirez 2018 40 RCT  Medical State Self-report Combined Combined Individual 1 Conversation about ~ Moderate
music
34 Ribeiro 2018 21 RCT  Medical State Self-report/Phys  Receptive Music listening  Individual 7 Waiting list Weak
35 Romito 2013 62 RCT  Medical State Self-report Combined Combined Group 1 Emotional support Weak
36 Rossetti 2017 78 RCT  Medical State Self-report Receptive  Music listening  Individual 1 CAU Moderate
37 Rossetti 2023 160 RCT  Medical State Self-report Receptive Music listening  Group 1 CAU Strong
38 Schmid 2004 20 CCT  Medical Trait Self-report Active Combined Group 30 CAU Moderate
39 Schwantes 2014 47 RCT  Study/Work State Self-report Active Combined Group 10 Emotional support Moderate
40 Tang 2021 100 RCT  Medical State Self-report Combined Combined Group 1 CAU Strong
41 Teckenberg- 2019 101 RCT  Medical State Self-report/Phys Receptive Music listening  Individual 3 CAU Strong
Jansson
(Table 1 continues on next page)
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No. First author Year Total Study Setting Anxiety Type of measure MT Intervention  Group/ Number Controls Study

n design outcome method  type individual of quality

sessions
(Continued from previous page)
42 Thaut 2009 54 CCT  Medical Trait Self-report Active Instrument Group 4 Rest in quiet room Weak
playing
43 Torres 2018 56 RCT  Medical State/  Self-report Receptive  Music listening  Group 12 CAU Weak
Trait

44 Tuinmann 2016 66 RCT  Medical Trait Self-report Combined Combined Individual 8 CAU Weak
45 Verstegen 2018 13 RCT  Medical State Self-report Receptive  Music listening  Individual Waiting list Moderate
46 Volpe 2018 106 RCT  Mental Trait Self-report Combined Combined Group 3 CAU Strong
47 Walworth 2008 27 RCT  Medical State Self-report Combined Combined Individual N/A CAU Weak
48 Wang 2024 147 CCT  Medical State Self-report Combined Combined Group N/A CAU Moderate
49 West 2020 24 CCT  Medical State Self-report Combined Combined Individual 1 Guided relaxation Weak
50 Wu 2002 24 RCT  Study/Work Trait Self-report Combined Combined Group 10 No CAU/Intervention ~Weak
51 Yates 2015 22 RCT  Medical State Self-report Receptive Music listening  Individual 1 Waiting list Weak
Table 1: Characteristics of included studies.

larger effect estimates that those of studies that used
active music therapy alone (s = 15, k = 22, g = 0.070, 95%
CI -0.056 to 0.815, Q-between = 9.641, p = 0.008). No
other categorical covariates appeared to explain hetero-
geneity across studies. Similarly, there was no statistically
significant relationship between ES and session length
(B =0.004, p = 0.161), frequency (p = —0.041, p = 0.471) or
total number of sessions (B = 0.009, p = 0.496).

Discussion

Based on a substantial evidence base of 51 studies
encompassing over 3000 participants, the results of this
systematic review and meta-analysis indicate that music
therapy can be an efficacious strategy for reducing
anxiety symptoms in a variety of clinical settings.
Overall, our results demonstrate a clinically medium
ES, which was not confounded by methodological
quality or small-study effect (‘publication bias’). The
estimated ES were even more robust when the analysis
was limited to RCTs, which further strengthens confi-
dence in the results. However, benefits were more
pronounced when music therapy was compared to
passive control conditions, and there was insufficient
evidence to determine whether music therapy could
have a concurrent effect on physiological outcomes
associated with anxiety.

State anxiety outcomes showed a stronger response
than trait anxiety outcomes, which aligns with prior
reviews,”** highlighting the growing number of trials
validating non-pharmaceutical interventions like music
therapy. The increasing demand for such approaches
reflects concerns over tranquilizer side effects, such as
dependence, and limited evidence for pharmacological
treatments alone.”” Since ~50% of people with anxiety
disorders prefer not to engage in various psychological
treatments or use medication, including music therapy
in treatment options could improve patient autonomy

and reduce dropout rates.”® Music therapy’s direct
impact on state anxiety may help prevent more severe
psychopathology.

Studies using a CCT design did not demonstrate
significantly higher effects compared to RCTs, even
though selection bias in non-randomized studies often
inflates treatment effects.”* While including only RCTs
can enhance reliability, their rigorously controlled condi-
tions often limit external validity and generalizability.*'
Reviews that incorporate CCTs may provide a more real-
istic understanding of effects in everyday music therapy
practice, balancing internal validity with practical
applicability.

The findings highlight the influence of certain
intervention characteristics on the effectiveness of
music therapy. Studies utilizing receptive methods
(music listening) or a combination of receptive and
active methods (music listening combined with
singing, playing instruments, improvising) demon-
strated significantly larger ES compared to those using
active music therapy alone. This suggests that music
therapy interventions focusing on listening to music,
either exclusively or in combination with active
methods, may offer greater therapeutic Dbenefits.
Receptive methods, offered or designed by music
therapists, demonstrated the strongest effects, making
them an ideal choice for integration into resource-
constrained environments or in situations where
active participation is not feasible. Clinicians might
consider prioritizing music therapeutic based listening
interventions as a cost-effective and scalable option,
which can be deployed in group settings, individual
sessions, or even remotely via digital platforms. How-
ever, active methods or combinations of receptive and
active approaches may offer additional therapeutic
benefits beyond what is reflected in effect sizes alone,
such as supporting emotional expression, social inter-
action, and patient engagement.
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Outcome s k Mean g 95% CI p 6level2 6 level3 % Var. level 1 % Var. level 2 % Var. level 3
Anxiety overall 51 93 0.357 0.201-0.514 <0.001 0.25 0.233 19.62 7.80 72.59
Self-reported anxiety 50 61 0.410 0.236-0.585 <0.001 0 0.302 17.11 0 82.89
Physiological outcomes 13 32 0.153 -0.094-0.400 0.216 0 0.145 31.06 0 68.94
s = number of studies; k = number of effect sizes; Cl = confidence interval; Mean d = mean effect size (d); CI = confidence interval; % Var = percentage of variance explained; 6”jyep, = variance between
effect sizes within the same study; 6y = Variance between studies.

Table 2: Overall effects of music therapy on anxiety outcomes.

Subgroup s k Mean g 95% Cl Between- Between-subgroup

subgroup Q p-value

Outcome characteristics

Type of anxiety measures 2.967 0.085
Self-Report 50 61 0.410 0.236, 0.585
Physiological 13 32 0.153 -0.094, 0.400
Type of anxiety outcome 0.247 0.619
State-anxiety 41 75 0.376 0.188, 0.563
Trait-anxiety 17 18 0.310 0.116, 0.505
Study characteristics
Design 6.744 0.009
RCT 43 83 0.414 0.241, 0.587
cCcT 8 10 -0.003 -0.308, 0.303
Clinical setting 0.758 0.685
Mental health care 9 15 0.456 0.165, 0.748
Medical health care 38 69 0.335 0.138, 0.532
Work/study related 4 9 0.263 -0.238, 0.765
Sample size 0.569 0.451
>25 participants (large) 41 70 0.331 0.156, 0.505
<25 participants (small) 10 23 0.489 0.094, 0.883
Study location 0.520 0.471
Non-Western countries 13 31 0.468 0.079, 0.857
Western countries 38 62 0.318 0.152, 0.485
Study quality 1.366 0.505
Strong 12 34 0.543 0.099, 0.987
Moderate 18 25 0.252 -0.003, 0.507
Weak 21 34 0.305 0.142, 0.469
Type of control condition 5.909 0.052
Care as usual 35 68 0.350 0.147, 0.552
Waiting list/nothing 4 7 0.688 0.344, 1.031
Other intervention 12 18 0.257 0.008, 0.507
Group/individual 1.063 0.303
Individual 24 46 0.279 0.062, 0.497
Group 28 47 0.442 0.211, 0.672
Music therapy approach 0.135 0.714
Structured 32 64 0.375 0.165, 0.586
Improvisational 15 22 0.310 0.013, 0.607
Music therapy method 9.641 0.008
Active 15 22 0.070 -0.056, 0.197
Receptive 22 54 0.417 0.148, 0.687
Combination of both 15 17 0.474 0.133, 0.815
Type of intervention 1.043 0.594
Music listening 22 54 0.417 0.148, 0.687
Instrument playing 5 5 0.217 -0.181, 0.615
Combined interventions 25 34 0.330 0.114, 0.546
s = number of studies; k = number of effect sizes; Cl = confidence interval; Mean d = mean effect size (d); Cl = confidence interval; p = significance; Q = between subgroup
difference.
Table 3: Subgroup analyses of music therapy on anxiety outcomes.
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The smaller and non-significant ES for physiological
outcomes suggests that music therapy might not
directly influence physiological markers of anxiety or
that these effects are less pronounced. However, the
robust effects on self-reported anxiety indicate a
meaningful psychological impact. This could mean that
the primary value of music therapy lies in its ability to
improve subjective experiences of anxiety, which can
still translate to overall well-being and quality of life.
Future research should investigate whether these psy-
chological benefits indirectly influence long-term
physiological outcomes.

Our findings suggest that session length, frequency,
and total number of sessions do not significantly
impact effectiveness, which is crucial for designing
flexible intervention models. Clinicians might focus on
session quality and content rather than rigidly adhering
to specific time frames or frequencies. This flexibility
can optimize the potential of music therapy to support
individualized care plans tailored to the needs and
preferences of clients, making music therapy more
adaptable across diverse populations and care settings.
This potential for wide applicability is further
strengthened by the finding that music therapy had
similar effects across the mental health, medical health
and work/study settings.

The current study has several limitations. Firstly,
although the evidence for benefit on clinical measures
of self-reported anxiety is clinically meaningful and
robust to study quality or size, there was insufficient
evidence to detect what cohorts might benefit and what
‘dose’ of music therapy is required. That is, heteroge-
neity across studies indicates that music therapy could
be ineffectual in some settings, but could only be
partially explained by study design factors. Similarly,
benefits were limited to interventions that included
receptive music therapy (by itself or combined with
active methods), and there was insufficient evidence to
determine the extent to the therapeutic components of
music therapy augmented the effects of music listening
alone. This question warrants direct comparisons of
music interventions delivered by music therapists to
those delivered by other professionals. Given capacity
limitations and an increased demand for music in-
terventions, such studies could guide clinical imple-
mentation, including the settings in which music
therapists are most critical to ensure effective delivery.
While such research is important, music therapists are
essential not only in delivering interventions, but also
in guiding how music can be responsibly applied by
others in healthcare.

Second, efficacy on self-reported measures was not
corroborated by positive effects on physiological mea-
sures. Since this meta-analysis was based on aggregate
data, it was not possible to determine whether the weak
evidence for efficacy on physiological outcomes was due
to confounding (e.g., studies that used less efficacious

methods were also more likely to report physiological
outcomes), or to a weak correlation between anxiety and
physiological change. Other methods, most notably an
individual participant data meta-analysis, could shed
light on this question, and potentially detect what
prognostic factors could predict response to music
therapy.

Finally, most included studies lacked masking pro-
cedures, meaning that results could have been influ-
enced by expectancy bias (‘placebo effect’),”” as
indicated by a significantly larger ES when music
therapy was compared to passive control conditions.
Masking participants to intervention assignment is
difficult and arguably impractical in music therapy* as
well as nearly any other intervention where participants
are asked to perform or participate in an activity. Future
research should aim to account for these effects, for
example by measuring expectation and/or adopting
alternative experimental designs.®® Improving study
quality through the use of larger samples and masking
procedures are essential for progressing the field, but
can be practically and ethically challenging in anxiety
and stress studies. Nonetheless, elements such as
ensuring studies are well-powered, masking assessors
to the intervention, conducting analyses on an
intention-to-treat basis, and increasing transparent
reporting and preregistration would be practical mea-
sures to improve the quality and reliability of research
in this area.

In conclusion, music therapy interventions targeting
anxiety demonstrate significant medium effects,
establishing them as a viable alternative to other non-
pharmacological approaches, such as CBT, and phar-
macological treatments. Notably, receptive methods,
like music listening, and a combination of receptive and
active methods have a greater impact compared to
active methods only, such as playing instruments or
singing. Consequently, receptive and combined ap-
proaches may be considered first-line interventions
based on current evidence, though active methods may
offer added value depending on individual patient
needs and therapeutic goals. The findings also revealed
that the duration, frequency, and total number of ses-
sions did not consistently enhance outcomes. This is in
line with the flexibility and adaptability in music ther-
apy and the necessity to tailor care plans to the needs
and preferences of clients. At the same time, leaving the
optimal intervention design unclear. Future research
should focus on uncovering the mechanisms underly-
ing music therapy’s effectiveness and on identifying the
most effective components, therapeutic factors, and
combinations for treating anxiety.
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