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Abstract 

Background and Objectives: Music therapy has been used as a non-pharmacological treatment for 

neurological conditions, supporting cognitive, psychosocial, behavioural and motor functions. 

Although it is evidence-based, safe, and cost-effective, music therapy remains uncommon in 

neurorehabilitation services, largely due to a lack of quality research. This review aims to understand 

the effect of music therapy on psychological outcomes for neurological conditions using randomised 

clinical trials (RCTs). Materials and Methods: A systematic review of literature published in four 

databases (PsycINFO, CINAHL, PubMed, and Scopus which is inclusive of Medline and EMBASE) 

from 1 January 2015 to 31 January 2025 was performed. Results: Ten RCT’s comprising of 469 

participants were included in this review, with seven studies synthesised using a systematic review 

without meta-analysis approach. MT was found to improve cognitive function in individuals with 

Parkinson’s disease (PD) and Traumatic Brain Injury (TBI), but not in those with stroke or 

Huntington’s disease (HD). In HD improvements in cognitive function were noted in the comparator 

group. MT led to significant improvements in emotional well-being in stroke survivors, though not 

in mood. Behavioural outcomes did not significantly improve in HD, while quality of life improved 

following MT for individuals with multiple sclerosis (MS) and stroke. Conclusions: Overall, MT was 

perceived as a positive intervention with potential psychological benefits. However, findings were 

mixed, and the heterogeneity of population, intervention, comparator, outcomes and study design 

limited the ability to detect group differences and reduced confidence in the findings. Future research 

should focus on larger-scale RCTs that reduce bias, accommodate population diversity, and clearly 

define and distinguish MT from treatment-as-usual. Better standardisation of outcomes and 

improved reporting will be essential to evaluate the efficacy of music therapy in neurological 

conditions and strengthen the evidence base for its use in clinical practice. 

Keywords: music therapy; neurological conditions; cognitive function; mood; emotion; behaviour; 

quality of life 

 

Introduction 

Music therapy (MT) is characterised by the use of music within a therapeutic relationship with 

the music therapist, encompassing multisensory stimulation [1–5]. MT, delivered by qualified, 

trained music therapists is distinguished from “music-based interventions” delivered by healthcare 

professionals that often comprises music listening, where intervention content varies depending on 

professional background [2,6]. 

MT supports psychological factors associated with neurological dysfunction, such as mood, 

emotion and distress management, and quality of life, while facilitating empowerment and enabling 

a supportive role towards others, which in turn support other areas of neurorehabilitation such as 

motor function [7–13]. Neurologic music therapy (NMT) is a specific evidence-based form of MT that 
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supports many presentations of a wide range of neurological conditions that affect the brain, spinal 

cord and nerves, such as traumatic brain injury (TBI), stroke, Parkinson’s disease (PD), and multiple 

sclerosis (MS), among many others, by improving disorder of consciousness awake levels, to aiding 

sensorimotor, speech and language, and cognitive rehabilitation [11,14–19]. Therefore, MT is unique 

in its versatility and, NMT, can be used to support a range of needs during neurological rehabilitation 

[20]. 

Music Therapy in Theory and Clinical Practice 

The rational scientific mediating model (RSMM) was designed to translate music research into 

applied clinical music research. This led to the development of the transformational design model 

(TDM), used to translate clinical music research into functional MT [20–22]. This ensures therapeutic 

goals are both prospective rather than retroactively incorporated, a weakness of some music 

interventions, and better related to the functional therapeutic outcomes [20,22]. To further explore 

how MT benefits neurological conditions and establish a theory of change, the introduction of the 

Therapeutic Music Capacities Model (TMCM) was a step further and illustrates the neurological and 

psychological mechanisms that link the capacities impacted by MT to cognitive, psychosocial, motor, 

and behavioural benefits. In addition, this model provides a framework how MT can be personalised, 

adapted and applied to all neurological conditions (Figure 1) [14,23,24]. 

 

Figure 1. The Therapeutic Music Capacities Model (TMCM) [14]. This framework illustrated neurological and 

psychological mechanisms that link the capacities impacted by MT to cognitive, psychosocial, motor, and 

behavioural benefits. For more detals, please see the main text. 
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MT is an evidence-based intervention for neurorehabilitation. However, limited resources are 

available for MT use in the United Kingdom (UK) National Health Services (NHS) [25]. MT research 

has a greater focus on dementia compared to other neurological conditions, where it is more widely 

used, suggestibly due to limited pharmacotherapy options for dementia unlike other neurological 

conditions that can be partially managed by pharmacological and multimodal non-pharmacological 

interventions (i.e. physiotherapy, speech and language therapy, electrotherapy etc.) [26–29] MT is not 

currently commissioned in specialised neurorehabilitation services for neurological conditions other 

than dementia, where in the latter there is still limited funding [30,31]. This raises ethical concerns 

about pharmacotherapy being heavily relied upon and promotes exploration of MT as an effective 

nonpharmacological treatment that is less invasive, side-effect-free and cost-reducing intervention in 

the treatment of neurological disorders [11,14]. 

Research in Music Therapy for Neurological Conditions 

Neurological conditions impede certain cognitive functions (i.e. executive functioning or speed 

of processing) impacting mental health, with them being more disabling than physical impacts in 

some instances [8,13]. MT has been suggested to improve mood and motivation, potentially 

increasing treatment adherence, implying psychological improvements from MT may benefit other 

domains, such as motor function [32]. Studies on MT for psychological benefits, such as cognitive 

rehabilitation, are limited. though cognition, mood, emotion, and quality of life for neurological 

condition have all been shown to benefit [11,16,33]. 

Research on MT is generally low in quality, potentially attributed to challenges with evaluating 

this procedure [6,33,34]. For example, the concept of MT has varying definitions across studies, and 

difficult to distinguish the MT effects from other treatment-as-usual interventions [16,36]. Even when 

other controlling for variation, music therapists bring their own training, musicality, style, and 

experience, and embrace creativity, which is an asset but difficult to quantify for research [37]. 

Furthermore, with few UK NHS services offering MT, research opportunities are limited [38,39]. 

National Institute for Health and Care Excellence (NICE) (2023) guidelines [40] recommend research 

on MT should include randomised-controlled trials (RCTs) to establish benefits for 

neurorehabilitation and patient-centred outcomes [41]. Therefore, this review will critique RCTs 

exclusively. 

With literature on dementia establishing MT as a recommended non pharmacological 

intervention to support psychological outcomes [42,43] it is important to review other neurological 

conditions, and whether a shift from potentially unnecessary pharmacotherapy is possible [2,24]. The 

novelty of this review will establish the evidence and quality of research on MT for neurological 

conditions that meet criteria for UK specialised neurorehabilitation services, using the recommended 

RCT design [30,40]. Limitations and recommendations will be identified for future research and 

clinical implications. The research question is to review whether there is an effect of MT for 

psychological outcomes in adults with neurological conditions 

METHOD 

Search Strategy 

To evaluate the effect of MT for psychological outcomes in adults with neurological conditions, 

the PICOS framework, well-established for developing systematic research, was employed to identify 

search terms and inclusion and exclusion criteria, consisting of the population (P) as adults with 

neurological conditions, intervention (I) as MT, comparison (C) as treatment-as-usual or specific 

alternative intervention, clinical outcome of interest (O) as psychological factors (see Table 1), and 

study design (S) as RCTs [9–12,14,18,44–47]. 
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Table 1. Outcome variables and how they are defined by the included studies. 

Outcome variable Definition for included studies 

Cognitive function Executive functions, memory, visuospatial 

abilities, attention, communication [49. 50] 

Mood Depression, anxiety, anger, vigour, fatigue (11, 

32, 51] 

Emotion Self-perceived emotional well-being, emotional 

awareness of self and others, sharing of 

emotions [32,49]  

Self-efficacy Sense of competence in managing new and 

challenging situations [52] 

Behaviour Communication and expressive skills, mental 

rigidity, aggression [53] 

Affect Valence, arousal, dominance [52] 

Quality of life An individual’s perception of their physical and 

mental state, and social position [54] 

The search strategy used search terms and synonyms of key terms including music therapy and 

types of neurological conditions (Appendix A) in representative databases frequently used in MT 

research: PsycINFO, CINAHL, PubMed, and Scopus (inclusive of Medline and EMBASE), covering 

psychology, healthcare, and peer-reviewed research [36,55]. Non-peer-reviewed research, including 

grey literature, was excluded due to risk of poor validity and unoriginality of research [56,57]. 

Five specific inclusion and exclusion criteria were used to determine eligible studies for 

inclusion in the review (Table 2). All neurological conditions were included in the search, except for 

dementia, spinal cord injuries, and neurodevelopmental conditions. Search results were filtered 

between 1st January 2015- 31st January 2025 to obtain the most recent research in the field worldwide. 

This captures time when MT is a registered profession requiring formal training, and before, during 

and after the covid-19 pandemic when alternative forms of delivering MT were required, such as 

distance, instrument-use limitations and online delivery, which remain incorporated clinically and 

therefore relevant to current practice [7,31,58–60]. Limiting the search to English language benefits 
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time constraints, reduces heterogeneity, and is the common language used in MT reviews, although 

may bias the range of studies despite opening the search to any location [61–63]. RCT-only studies 

were included since RCTs are recommended to improve the quality of findings establishing the 

effects of MT for neurological conditions (35, 36, 40]. In the current review, RCT pilot studies were 

included with data relevant to MT effectiveness [64]. Furthermore, RCT pilot studies are increasingly 

comparable to main studies [65]. Five of the ten papers [11,32,50–52] included outcome measures not 

directly relevant to the research question but were included to ensure relevant data was captured 

and because different outcomes can be related since MT may be integrated into a multi-disciplinary 

approach [39]. However, the combined outcomes in these studies were accounted for. MT for 

dementia, including Alzheimer’s disease, Dementia with Lewy Body, Vascular dementia, Mixed 

dementia etc., and neurodevelopmental conditions (i.e. Autism Spectrum Disorder, Attention-

Deficit/Hyperactivity Disorder (ADHD), Intellectual Disability, Specific Learning and Tic Disorders) 

are better established and follow differing treatment pathways to other neurological conditions, and 

were therefore excluded [28,30,66]. Spinal cord injuries have been excluded to focus on neurological 

conditions where there are direct deficits on psychological factors such as cognition [67]. Since RCTs 

require quantitative data for increased comparability and generalisability, qualitative studies were 

excluded [68]. Reviews were excluded due the research not being original, and protocols were 

excluded due to lack of data. Feasibility studies have been excluded with aims observing intervention 

feasibility rather than effectiveness. Studies researching non-psychological outcomes such as motor 

or physical were also excluded. 

Table 2. Criteria used to determine eligible studies for inclusion in the review. 

Inclusion Criteria Exclusion Criteria 

a) Peer-reviewed original empirical RCTs a) Studies with dementia or spinal cord injury 

b) Adults with neurological conditions b) Studies with neurodevelopmental conditions 

c) MT delivered by a board-certified music 

therapist or a therapist skilled in delivering 

specific evidence-based NMT 

c) Study designs such as review, protocol, or 

feasibility studies 

d) Published between 1st January 2015-31st 

January 2025, 

d) Studies with qualitative or mixed methods 

data 

e) Published in the English language e) Studies containing non-psychological 

outcomes 

Search terms 

To ensure interventions were conducted by music therapists, the search terms were limited to 

“music* therap*” rather than “music” or “music-based interventions” (Appendix A). This accounted 

for any relevant specific forms of MT, such as NMT [5]. Robb et al. (2018) explain the challenges in 

comparing music intervention research due to poor reporting of interventions [6], therefore 

important to ensure interventions are evidence-based. Consequently, only evidence-based MT 

interventions delivered by trained music therapists or professionals qualified to practice NMT were 

included. 

Duplicates were removed manually using the Endnote function. Relevant data was extracted, 

and 10 papers included, illustrated in the Preferred Reporting Items for Systematic Reviews and 

Meta-analyses (PRISMA) flowchart (Figure 2) [69]. The small number of papers may reflect a lack of 

RCTs conducted on MT, hence the recommendations for research in the NICE guidelines [40]. 

Abstracts of identified articles and full texts of studies were independently screened and reviewed 

by two reviewers (SG, NP) with disagreements resolved by discussion.   
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Figure 2. PRISMA flowchart demonstrating the process of paper identification for review [69]. 

Data Synthesis and Quality Appraisal 

The Revised Cochrane Risk-of-Bias version 2 Tool for Randomised Trials, recommended and 

designed for assessing risk of bias in RCTs [70–72] was used for quality appraisal. The Synthesis 

Without Meta-analysis (SWiM) reporting guidelines were applied to the synthesis of data to answer 

the review aim, accounting for limited reporting of results [23]. The standardised metric was vote 

count for direction of effect, tabulated and determined by p-value significance and direction [23]. 
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Combining p-values was not possible as a precise p-value for each outcome was not consistently 

available [23] Average intervention effect sizes in a meta-analysis was not possible without sufficient 

data [73]. Data extracted included study characteristics (sample size, gender, age, location, outcome 

measures, type of MT) (Table 3), followed by data synthesis, where possible extracting the direction 

of effect, p-values, confidence intervals, and calculating Cohen’s d effect size using mean scores, 

standard deviation, and number of participants [23,74] (Appendix B). 

SWiM Approach 

The characteristics table, with informal heterogeneity investigation, and data synthesis tables 

helped grouped neurological conditions to show variation across conditions [45; 47] (Table 3, 

Appendces A and B) The effect direction table also grouped studies by psychological outcome 

(Appendix C). Studies were further excluded in the synthesis if between-group analyses were not 

undertaken since the intervention could not be reliably compared with the comparator [75,76]. 

To assess certainty of findings, the Gradings of Recommendations Assessment, Development, 

and Evaluation (GRADE) principles were applied narratively [73,77,78]. Limitations of the vote count 

direction of effect did not provide data for analysis of GRADE domains such as consistency, therefore 

a rank was not applied [73]. Furthermore, with a small number of studies and variety of psychological 

outcome measures, quantifying proportion of effects and indicating sample size visually has limited 

value and risks deception. 

RESULTS 

Characteristics of the Included Studies 

Ten studies were included in the review and their characteristics are displayed in Table 3. The 

sample sizes ranged from 27-82 participants, with an averaging age 41-73 years. Each study recruited 

one neurological condition, including stroke, multiple sclerosis (MS), Parkinson’s disease (PD), 

traumatic brain injury (TBI), and Huntington’s disease (HD). The treatment consisted of specific types 

of MT or NMT, delivered over 1-24 sessions. The MT and NMT interventions were delivered by 

trained music therapists, except for studies by Impellizzeri et al. [49. 79] where interventions were 

delivered by NMT trained neuropsychologists. Comparators were treatment-as-usual (standard 

multi-disciplinary neurorehabilitation), except four studies comparing MT to an alternative 

intervention [32,51–53]. 

The psychological outcomes were assessed using different self-report and observational 

standardised measures, at baseline and after intervention in all studies, with three studies evaluating 

follow-up outcomes at 3-6-month time points [32,50,53] (Table 3). 
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Table 3. Characteristics of the included studies. 

 
Study 

design 

Sample 

size 

Age 

(mean 

years) 

Sex 

(female) 

Neurological 

condition 

Location and 

research setting 

Outcome measures 

 

Music Therapy intervention Comparator 

Chou et al. 

(2024) [81] 

RCT 

pilot 

study 

82 58 28% Stroke  Taiwan, inpatient 

setting 

BDI-II, MMSE, MRS, BI 

Timepoints: Before and 

after intervention 

 

Neurologic Music Therapy – 

Therapeutic Singing, Melodic 

Intonation Therapy, Rhythmic 

Speech Cueing, Therapeutic 

Instrument Music Playing, Music 

Cognitive  

Training (from neurologic music 

therapy) (in addition to treatment as 

usual) 

Frequency: Four hours over four 

weeks (extra to neurorehabilitation 

as normal) 

Conventional therapy 

(treatment as usual) 

Haire et al. 

(2021 [52] 

RCT 30 55.9 47% Stroke Toronto, Canada, 

community 

setting 

TMT-B, FDST, GSES, 

MAAC-R, SAM 

Timepoints: Two 

baseline assessments 

one-week apart. One 

post-intervention 

assessment. 

 

Therapeutic Instrumental Music 

Performance (TIMP) 

Frequency: Three times a week for 

three weeks 

The comparator 

groups consisted of 

TIMP plus cued motor 

imagery and TIMP 

plus motor imagery 

without external cues 

Poćwierz-

Marciniak & 

RCT 61 64 78.7% Stroke Gdynia, Poland, 

inpatient 

neurological 

SF-36, SA-SIP30, 

Cantril Ladder 

Cognitive Music Therapy, Guided 

Imagery and Music, 1:1 

Standard care 

(physiotherapy, 

ergotherapy, 
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Bidzan (2017) 

[54] 

rehabilitation 

hospital 

Timepoints: Before and 

after intervention 

 

Frequency: Twice a week for five 

weeks 

psychological 

diagnosis, 

maintenance 

psychotherapy) 

Raglio et al. 

(2017) [11] 

RCT 

pilot 

38 72.7 58% Stroke Pavia, Italy, 

inpatient 

neurological 

rehabilitation 

hospital 

HADS, MQOL-It   

Timepoints: Before and 

after intervention 

Relational Active Music Therapy 

(RAMT) 

Frequency: Three sessions per week, 

20 sessions total 

Standard care 

(physiotherapy, 

occupational therapy) 

Segura et al.  

(2024) [32] 

RCT 58 63.2 24% Stroke Barcelona, Spain, 

ex-inpatient 

neuro-

rehabilitation 

BRIEF, SART, Figural 

Memory subtest from 

the WMS-R, AVLT, 

Verbal Fluency test in 

Spanish, BDI-II, self- 

and informant-version 

of AES, POMS, SIS, 

TSRQ, IMI, Strategies 

Used to Promote 

Health 

Timepoints: Before and 

after intervention, with 

3-month follow-up 

 

Enriched Music-supported Therapy 

Frequency: Once a week music 

therapy, plus three weekly 

individual self-training session, for 

10 weeks 

 

Graded Repetitive 

Arm Supplementary 

Program (GRASP) 

only 

Impellizzeri 

et al. (2020) 

[79] 

RCT 

pilot 

study 

30 51 37% Multiple 

Sclerosis 

Messina, Italy, 

clinic centre 

setting 

BRB-N, MSQOL-54, 

BDI, EAQ, MMF 

Timepoints: Before and 

after intervention 

Neurologic Music Therapy – 

Associative mood and memory 

training, Music in psychosocial 

training and counselling (half of the 

Treatment-as-usual 

(same number of 

sessions as the music 

therapy group) 
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treatment-as-usual time replaced 

with music therapy intervention) 

Frequency: Three times per week for 

8 weeks 

Impellizzeri 

et al. (2024) 

[49] 

Pilot 

Quasi-

RCT 

40 62.45 30% Parkinson’s 

disease 

Messina, Italy, 

clinic centre 

setting 

MoCA, HRSD, FAB, 

Stroop test, Visual 

search test 

Timepoints: Before and 

after intervention 

Computer-Assisted Rehabilitation 

Environment (CAREN), Rhythmic 

Auditory Stimulation, Therapeutic 

Instrumental Music Performance 

Frequency: Three sessions per week 

for eight weeks 

 

Standard treatment 

with CAREN selected 

scenarios three times 

per week 

Lee et al.  

(2024) [51] 

RCT 27 73.3 52% Parkinson’s 

disease 

Arizona, USA, 

Tremble Clefs 

therapeutic 

singing group 

HY, GDS, VRQOL, 

VASM 

Timepoints: Before and 

after intervention 

(VASM only) 

Therapeutic Group Singing (TGS), 

Straw Phonation Combined with 

Therapeutic Singing (SP+TGS) 

Frequency: Single session 

Speaking-only control 

group 

Siponkoski et 

al. (2020) [50] 

Cross-

over 

RCT 

40 41.3 41% Traumatic Brain 

Injury  

Helsinki, Finland, 

brain injury clinic 

setting 

FAB, Number-Letter 

Task, Auditory N-back 

Task, Simon Task, 

SART, Similarities, 

Block Design, and 

Digit Span subtests of 

the WAIS-IV, Words 

Lists I and II subtests of 

the WMS-III 

Timepoints: Before and 

after intervention, 

Rhythmical Training, Structured 

Cognitive-motor Training, Assisted 

music playing 

Frequency: Twice per week, for 20 

sessions 

Standard care 

(physiotherapy, 

occupational therapy, 

neuropsychological 

rehabilitation, speech 

therapy) 
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follow-up (3 and 6 

months) 

Van 

Bruggen-Rufi 

et al. (2017) 

[53] 

RCT 63 54.4 68.3% Huntington’s 

disease 

Netherlands, set 

in four 

specialised 

Huntington’s 

disease care 

facilities 

BOSH – social-

cognitive functioning 

subscale and the 

mental rigidity and 

aggression subscale, 

PBA 

Timepoints: Before 

intervention, halfway 

(8th session), end of 

intervention (16th 

session), follow-up (12 

weeks after 

intervention) 

Followed protocol “music therapy 

for Huntington’s patients on 

improving and stimulating 

communication and self-expression" 

Frequency: One session per week, 

for 16 weeks 

Recreational therapy 

(with treatment guide 

offered in same 

circumstances as 

music therapy group 

e.g. reading the 

newspaper, cooking, 

arts and crafts, 

handwork, 

puzzles/games) 

Outcome measures: Beck Depression Inventory-II (BDI-II), Mini-Mental State Examination (MMSE), Modified Rankin Scale (MRS), Barthel Index (BI), Trail-making test part B (TMT-B), Forward 

digit-span test (FDST), General self-efficacy scale (GSES), Multiple affect adjective check list revised (MAACL-R), Self-assessment manikin (SAM), Brief repeatable battery of neuropsychological 

test (BRB-N), Multiple sclerosis quality of life-54 (MSQOL-54), Beck depression inventory (BDI), Emotion awareness questionnaire (EAQ), McClelland motivational factors (MMF), Montral 

Cognitive Assessment (MoCA), Hamilton Rating Scale for Depression (HRSD), Frontal Assessment Batter (FAB), Hoehn and Yar Stage Scale (HY), Geriatric Depression Scale (GDS), Voice-Related 

Quality of Life (VRQOL), Visual Analogue Scale for Mood (VASM), Medical outcome study 36-item short-form health survey (SF-36), Stroke-adapted 30-item version of the sickness impact profile 

(SA-SIP30), Hospital Anxiety and Depression Scale (HADS), Italian version of McGill Quality-of-Life Questionnaire (MQOL-It), Behaviour Rating Inventory of Executive Function (BRIEF), 

Sustained Attention Response Task (SART), Wechsler Memory Scale-Revised (WMS-R), Rey Auditory Verbal Learning Test (AVLT), Apathy Evaluation Scale (AES), Profile of Mood States (POMS), 

Stroke Impact Scale (SIS), Treatment Self-Regulation Questionnaire (TSRQ), Intrinsic Motivation Inventory (IMI), Sustained Attention to Response Task (SART), Wechsler Adult Intelligence Scale 

IV (WAIS-IV), Wechsler Memory Scale III (WMS-III), Behaviour Observation Scale Huntington (BOSH), Problem Behaviours Assessment-short version (PBA). 
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Quality Appraisal and Risk of Bias 

The Cochrane Risk of Bias (RoB) 2 tool [72] was used to evaluate the quality of the included 

studies (Appendix D). 

Randomisation 

All participants were randomly allocated into intervention and comparator groups, using 

computerised randomisation methods to minimise bias. Despite this, two studies [11,49] did not 

detail the randomisation process or whether allocation was concealed, but deemed low risk of bias 

with no baseline group differences [72,80]. 

Three studies indicated a single difference between intervention and comparator groups at 

baseline (49, 50, 53]. Thus, Van Bruggen-Rufi et al. (2017) [53] found one significant difference for 

Total Functional Capacity [this classification separates Huntington disease stage (as an inclusion 

criterion or endpoint in clinical trials accepted by the Food and Drug Administration], but no 

difference when adjusting means, suggesting it did not confound results. Siponkoski et al. (2020) [50] 

reported the cause of injury differed between groups but this item was not clinically important. These 

single baseline differences are therefore likely attributed to chance [49,50,72]. 

Deviations from Intended Interventions 

Concealing group allocation from participants and intervention deliverers was not possible due 

to the nature of MT. Inpatient settings are relatively controlled environments compared to 

community, and although it may be easier to monitor deviations from intended interventions, control 

group participants are more likely to be exposed to the intervention accidentally, increasing risk of 

bias [55] (Appendix D). 

MT interventions were adapted to participant-centred needs, adjusting difficulty levels and 

intensity [32,50]. This would be expected in clinical practice and therefore was not deemed biased, 

and not adapting to needs could bias a negative effect. Adapting to participant needs without biasing 

intervention relies on therapist experience, hence the importance for trained music therapists to 

deliver MT. 

In Chou et al. (2024) [81], one (therapeutic instrument music playing) of five (therapeutic singing, 

melodic intonation therapy, therapeutic instrument music playing, rhythmic speech cueing and 

music cognitive training according to the patient’s abilities) MT interventions were not completed for 

an unknown number of participants due to time constraints, potentially impacting magnitude and 

direction of effect. Similarly, Haire et al. (2021) [52] carried out nine of the 12 planned intervention 

sessions, but this was changed prior to starting the intervention without deviation, unlike Chou et al. 

(2024) [81]. 

Three studies saw withdrawals, and intention-to-treat (ITT) analyses were used to minimise bias 

(32, 50, 53]. Siponkoski et al. (2020) [50] used multiple imputation, considered a reliable method with 

missing data [82]. Segura et al. (2024) [32] used multiple imputation with a high missing data rate, 

reducing reliability, but found similar results between ITT and per-protocol analyses, strengthening 

reliability, while reporting the ITT analysis, deemed the least biased [32,41,83]. 

Missing Outcome Data 

All missing data was accounted for across studies. Siponkoski et al. (2020) [50] considered their 

data missing at random and used parallel datasets to minimise sampling variability [72] Despite this, 

in Van Bruggen-Rufi et al. (2017) study [53] some participants withdrew due to lack of motivation. 

However, the authors did not state the numbers in each group, therefore it is not clear if this reason 

relates to MT or lack of MT. However, linear mixed model analyses are less sensitive to missing data, 

therefore this may have impact on the results [53,84]. 
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Measurement of the Outcome 

Consistent standardised measures were used to evaluate psychological outcomes before and 

after intervention for all participant groups across studies. However, given the range of studies used 

and locations included in this review, some measures have reduced validity and reliability following 

translation and cultural adaptations. For example, Segura et al. (2024) [32] translated the Profile of 

Mood States scale into Spanish, where meaning of psychological constructs may differ from the 

original measure in English, and therefore should be considered during interpretation [85] 

Concealment of allocation was not possible for participants and therapists, raising some 

concerns for most studies. Bias reduced by concealing participant allocation from assessors across 

studies, with three exceptions. Lee et al. (2024) [51] assessors were aware of allocation and familiar 

with participants, increasing potential bias for participants seeking to please facilitators when 

assessing outcomes. Similarly, in van Bruggen-Rufi et al. study (2017) [53], some assessors were 

blinded to participant allocation but nursing staff assessing behaviour outcomes may have been 

aware and influenced by allocation [72]. Poćwierz-Marciniak & Bidzan (2017) [54] assessors also 

delivered the intervention; however, measures were self-report not observer-dependent, minimising 

this risk of bias. Nonetheless, allocation awareness may have influenced participant-reported 

outcomes, raising some concerns for all studies except Siponkoski et al. (2020) [50] where no self-

report measures were conducted, and assessors were blinded (Appendix D). 

Selection of the Reported Results 

Some studies bias towards reporting significant over non-significant findings [45,71]. For 

example, Impellizzeri et al. (2024) [49] do not discuss the non-significant Hamilton Depression Scale 

outcome, and only report statistically significant p-values without clear reporting of full statistical 

tests, suggesting optimism bias [86]. Similarly, several studies discuss significant outcomes where 

only select subtests for the outcome were significant, without balance for non-significant subtests 

[32,51–54,79]. This indicates bias towards rejection of the null hypothesis, increasing risk of type I 

error [87]. 

Finally, studies carrying out an ITT analysis demonstrated how planned analysis was altered to 

account for participant drop-outs [32,50]. Van Bruggen-Rufi et al. (2017) [53] followed the analytical 

procedure in the separately published protocol, but other studies did not detail planned analysis or 

refer to protocols [11,49,51,52,54,79,81,88]. As a result, there is potential bias towards reporting of 

significant findings, however, reported results were based on the planned outcomes measured, 

suggesting low risk of bias from changes to analysis [72]. 

Data Synthesis and Key Findings 

Seven studies included in the vote count of estimated direction of effect were used to determine 

whether MT had an effect for each psychological outcome. Data related to the research question was 

extracted, excluding data irrelevant to the review although considered when interpreting author’s 

conclusions [11,32,50–52]. Effect size has been calculated for outcomes where data was provided, 

indicating the magnitude of effect for individual outcomes, but these were not synthesised due to 

lack of data across studies. If time constraints allowed authors of studies with missing data to estimate 

effect sizes interpreted using Cohen’s guidelines of small (d>0.2), medium (d>0.5), and large (d>0.8) 

effect [74] would have been contacted to inform this. Post-hoc power was not reported in the studies, 

and a priori power calculations were minimal due to the nature of pilot and small studies, increasing 

risk of type I and II errors [50,89]. This may account for the varying findings and cautious 

interpretations across studies. 

Within-group Findings 
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Within-group and between-group findings differed in two studies [49,81]. Impellizzeri et al. 

(2024) [49] found some subtests showed significant improvement for cognitive function following 

MT, whereas within-group MT results were consistently significant. Similarly, Chou et al. (2024) [81] 

found between-group cognitive function non-significant, whereas within-group findings were 

significant following MT. The increased significance for within-group MT findings indicates an effect 

of MT, but may not be more effective than the comparator, suggesting reduced power and increased 

risk of type II error [90]. Therefore, within-group significant effects cannot be used to solely conclude 

the success of MT [75,90]. 

Between-group Findings 

Between-group data comparing groups was used to indicate direction of effect (Appendix C) 

(75, 76]. Haire et al. study (2021) [52] was not included in the synthesis for direction of effect due to 

all groups including MT, hence no relevant between-group data. Impellizzeri et al. (2020) [79] and 

Lee et al. (2024) [51] studies were also excluded from the data synthesis due to between-group 

comparisons being based on within-group data, rather than comparative statistical analysis. 

Cognitive Function. Cognitive function was measured across all included neurological 

conditions, increasing heterogeneity for measures, population, and intervention, which may explain 

inconsistent findings (Table 3). Some aspects of cognitive function significantly improved following 

MT for PD and TBI, whereas no effect was found for stroke despite very small or no effect size (d = 

0.00) [49; 50, 81]. One study used virtual reality (VR) MT interventions, potentially confounding 

comparability to non-VR MT, but remained included in data synthesis because the comparison group 

also received VR, therefore controlled for [49]. 

In contrast, cognitive function significantly improved for the comparator group compared to the 

MT group in HD, suggesting MT is safe but recreational therapy (comparator) was more effective for 

improving cognitive function [53,55]. Alternatively, this may be attributed to the MT group having 

lower baseline cognitive function than the comparator, although not deemed a confounding factor, 

or the varying nature of advanced HD participants included [53] 

Mood. Mood was measured using a variety of measures including the Hospital Anxiety and 

Depression Scale (HADS), Beck Depression Inventory-II, and Profile of Mood State (POMS) [11. 32. 

81]. Following MT intervention there was no effect found for stroke, but small effect sizes (d = 0.02, 

0.04 for depression and d = 0.24 for anxiety) [11,32,81]. This reflects participants’ variability, small 

sample sizes, and varying measures that have enabled an effect not to be found. Additionally, the 

measures have been validated in Taiwan and Italy, but should be interpreted with caution when 

measuring anxiety and depression separately with the HADS, and translating the POMS into 

Spanish, where meaning of constructs may differ, suggesting conclusions cannot be drawn reliably 

[11,32,85,91–93]. 

Emotion. Emotion was measured for one study researching stroke participants, finding 

significant improvements in emotional well-being following MT intervention with a medium effect 

size (d = 0.69) post-intervention [32]. A non-significant result was found at three-months follow-up, 

with very small effect size however (d = 0.10), suggesting the improvement may not have sustained 

but the difference is negligible [32]. These were estimated based on a subtest result, rather than overall 

test battery conclusions from the Stroke Impact Scale [32]. Single subtests can be interpreted 

effectively to measure change, but further analysis is required to establish effect and impact [94]. 

Behaviour. Change in behaviour was measured by one study, observing no significant effect of 

MT for HD [53]. The results may differ if compared to treatment-as-usual rather than an alternative 

therapy [95,96]. However, the behaviour measures may not be sensitive to changes for the advanced 

HD participants [53]. Therefore, concluding the effect of MT cannot be confirmed. 

Quality of Life. Quality of life found significant improvement for MS and post-stroke [11,54]. 

However, one study based its findings on subtests rather than overall measures [54]. Therefore, effect 

size is not known, and the significant findings reported do not represent the breadth of the outcome 
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[54,97]. The estimated effect size for Raglio et al. (2017) [11] finding was calculated as small (d = 0.18) 

indicating reduced applicability in practice. 

Certainty of Evidence using GRADE 

Risk of Bias 

The risk of bias increases for outcomes using self-report measures, such as mood and quality of 

life [72]. Behaviour is more likely assessed using observer-reported judgement, increasing bias except 

when assessors are blinded to allocation, whereas cognitive function is more likely assessed 

objectively, minimising bias [72,98]. 

There is potential bias from type of MT and its impact on an outcome. For example, Chou et al. 

(2024) [81] used speech and language-related NMT, whereas Raglio et al. (2017) [11] used relational 

NMT that facilitates rapport between the therapist and participant [99]. Both studies measured mood 

outcomes, however, the interventions approached different intentions, suggesting this heterogeneity 

may cause the outcomes from different approaches improving mood with differing effects. 

Inconsistency 

Statistical measures such as I² or Cochran’s p-value cannot be used to establish consistency due 

to heterogenic data [100]. However, inconsistencies in effect direction can be explained by the known 

variation across PICOS and the likely lack of power due to small sample sizes across studies reducing 

the likelihood of finding effect (45, 47, 78, 90]. 

Indirectness 

The MT interventions used across studies are evidence-based NMT techniques and protocols 

applicable to clinical practice, except Impellizzeri et al. (2024) {49], which incorporated VR into MT, 

less widely implemented clinically. Similarly, the quantity of intervention varied, such as Chou et al. 

(2024) [81] receiving MT extra to treatment-as-usual, which may confound findings by suggesting 

input intensity influences effect rather than MT. Alternatively, Impellizzeri et al. (2020) [79] replaced 

half of the treatment-as-usual therapy with MT, as recommended by NICE (2023) [40]. This increases 

applicability to settings where funding for MT replaces treatment-as-usual, rather than added [7]. 

The neurological conditions studied reflect service provision that may consider including MT 

into the multi-disciplinary team [30]. The treatment-as-usual comparators reflect clinical practice, and 

no study compared MT to no treatment, deemed unrealistic and unethical [95. 96, 101]. 

Imprecision 

Confidence intervals were not available to clearly determine the certainty of precision across 

studies. However, in Chou et al. (2024) [81], the confidence interval for cognitive function and mood 

between-groups is much wider than the mean difference, and span positive and negative values, 

indicating reduced certainty of effect. Sample heterogeneity and size reduces statistical power and 

therefore precision. 

Precision cannot be determined from power due to lack of reporting. Four of the ten studies are 

pilots, less likely to meet statistical power than main studies, however main study sample sizes 

remained small, with a pilot study obtaining the largest sample included [81,89]. Power calculations 

were carried out a priori for three studies, where Chou et al. (2024) [81] had a sample size that met 

criterion, but Siponkoski et al. (2020) and van Bruggen-Rufi et al. (2017) criterion [50,53] were not 

sustained due to drop-out rates, reducing precision. 

Publication Bias 
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Magnitude of effect was not clear, risking inflated conclusions, particularly given effect sizes 

were small where available [11,52,78,81]. Furthermore, main studies did not differ in precision or 

sample size from pilots, risking exaggerated generalisability from reduced certainty. 

Overall Certainty of Evidence and Importance of Outcome 

The overall certainty of evidence was low, which can be attributed to the limited reporting of 

effect size, small sample sizes, and heterogeneity within the elements of PICOS [45,47]. This outcome 

suggests findings should be interpreted with caution but does not disregard the potential effects of 

MT on psychological outcomes for neurological conditions, given the limitations in the consistency, 

precision, and bias within and between the studies [55]. 

Discussion 

This systematic review aimed to establish whether there is an effect of MT on psychological 

outcomes for neurological conditions. In summary, cognitive function was measured across all 

included neurological conditions in this review, showing MT improved cognitive function in PD and 

TBI, but not for stroke or HD, with HD showing improvement in the comparator group 

[32,49,50,53,81]. A significant improvement was found for emotional well-being, but not mood 

following MT for people who had stroke [32,81]. Behaviour was not found to significantly improve 

following MT in HD. However, quality of life improved in MS and stroke following MT [11,53,54]. 

All studies included randomised participants. However, participants and therapists could not 

be blinded from allocation, thus increasing risk of bias. Missing outcome data was accounted for 

across studies, and standardised measures were used across studies, but not always valid and reliable 

for the population studied, again increasing risk of bias. Studies often limited reporting to significant 

findings, and had limited transparency between planned and actual analyses, suggesting optimism 

bias [87]. One study [81] indicated high risk, and one low risk [50], with the remaining eight studies 

having some concerns of bias, (Appendix D). 

The GRADE discussion suggests reduced certainty due to risk of bias increasing for self-reported 

outcomes but is improved through assessor blinding. Consistency of direction of effect is limited by 

heterogeneity across all PICOS elements, despite being relevant to clinical practice, improving 

directness [45,47]. Precision is reduced with wide confidence intervals when provided and no 

potential power differences between pilot and main studies. Publication bias may be impacted by 

inflated conclusions from lack of effect size reporting. 

The findings in this review are similar to previous reviews. MT is perceived as a positive 

intervention that has potential impact on psychological outcomes, but PICOS heterogeneity reduce 

findings of group difference and certainty of findings, which are limitations across MT research 

[6,36,45,47,62]. Neurological conditions range across studies, with differing severities, from different 

countries. This heterogeneity means that consideration for cultural applicability of the MT 

intervention and the meaning and translation validity of outcome measures, including specific 

subtests, is required [16,102]. Similarly, the definition of “treatment-as-usual" for comparator groups 

is rarely clarified, suggesting there may be variations in the comparator group and the extent of 

similarity to the intervention, potentially reducing certainty of results [103,104]. 

The current review is limited in synthesising outcomes using vote counting for direction of effect 

[23]. It does not account for extent or magnitude of effect, so the risk of type I or II error is uncertain, 

and also limits the applicability of GRADE to assess certainty of outcomes [23]. Similarly, not all 

studies were included in the data synthesis due to lack of reporting of between-group results and 

homogeneity between treatment intervention and comparator intervention [51, 52; 79]. This reduces 

an already small number of studies included, reducing the value in vote counting direction of effect, 

since proportion of effects could not be determined reliably. Therefore, there is reduced 

generalisability of findings and certainty across studies. 

The limited papers found for this review are an attempt to reduce heterogeneity by narrowing 

MT practice, rather than general music-based interventions, but still presents a range of interventions 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0993.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.0993.v1
http://creativecommons.org/licenses/by/4.0/


 17 of 34 

 

[62]. However, narrowing the intervention criteria to specific NMT may not account for the diversity 

of methods and symptoms within disorders that MT can apply [36,45,47], 

Despite recommendations for RCTs to more accurately determine the effectiveness of MT, the 

RCTs reviewed have limitations in quality and reporting [6,34,36,40]. Since the heterogenic nature of 

these studies cannot be controlled for without reducing clinical applicability, future research should 

focus on larger-scale RCTs to account for diversity, with comparison of MT to treatment-as-usual that 

is explicitly defined and distinguished from the intervention [28,36,105]. MT is well established for 

dementia compared to other neurological conditions, enabling increased access to participants [28]. 

Hence, funding is required to enable MT to be established for large-scale RCT research to be 

conducted. 

Considering the limited quality of evidence and reporting of findings, it has been established 

that MT has potential for positive effects on psychological outcomes. However, the certainty of 

findings is low and, therefore, conclusions about MT effect on psychological outcomes for 

neurological conditions cannot be drawn. 

Conclusion 

This review demonstrates the potential effect of MT to improve psychological outcomes 

including cognitive function, mood, emotion, behaviour, and quality of life, for people living with 

neurological conditions. RCTs are limited in certainty and bias due to the heterogenic nature of MT, 

neurological conditions, and measures of psychological outcomes, but often carried out on a small 

scale. 

MT has the potential to be a cost-effective, safe, and valuable intervention that could minimise 

unnecessary pharmacotherapy [14,55]. Future research should endeavour to define and measure the 

interventions and corresponding effects on a large scale, to better inform intervention outcomes and 

prevent missed opportunity that MT could offer. 

Appendix A 

Search terms inputted into the four databases. 

Search terms for PubMed and Scopus: 

[“music* therap*”] AND [neurorehab* OR neuro-rehab* OR “neuro* rehab*” OR neurologic* OR 

“neurologic* condition*” OR “neurologic* disorder*” OR Parkinson* OR “brain injur*” OR TBI OR 

“traumatic brain injur*” OR ABI OR “acquired brain injur*” OR “brain tumour*” OR “brain tumor*” 

OR “multiple sclerosis” OR MS OR stroke* OR encephal* OR epileps* OR “motor neurone disease*” 

OR MND OR Huntington* OR HD OR “disorder* of conscious*” OR DOC OR “minimal* conscious*” 

OR vegetative OR “unresponsive wakeful* syndrome*”] 

 

Search terms for PsycInfo and CINAHL: 
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[music* therap*] AND [neurorehab* OR neuro-rehab* OR neuro* rehab* OR neurologic* OR 

neurologic* condition* OR neurologic* disorder* OR Parkinson* OR brain injur* OR TBI OR 

traumatic brain injur* OR ABI OR acquired brain injur* OR brain tumour* OR brain tumor* OR 

multiple sclerosis OR MS OR stroke* OR encephal* OR epileps* OR motor neurone disease* OR 

MND OR Huntington* OR HD OR disorder* of conscious* OR DOC OR minimal* conscious* OR 

vegetative OR unresponsive wakeful* syndrome*] 

 

Note. Search fields were limited to title and abstract for all databases, with the addition of keywords 

in PsycINFO and Scopus. 

Search terms were identified from previous literature and neurorehabilitation service provisions, 

alongside support from a specialist librarian at the University of Leicester 
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Appendix B 

Overview of synthesis and summary of findings from included studies. 

 Neurological 

condition 

Psychological 

outcome 

Reported effect 

direction 

Effect size (Cohen’s d) p-value Mean difference [95% 

CI]  

Chou et al. (2024) [81] Stroke Cognitive function ↑ 

→ 

 

Not reported. 

Calculated as 0.40 (within-group 

intervention), 0.00 (between-group) 

<0.001 (within-group) 

0.355 (between group) 

1.04 [0.51-1.57] 

0.02 [-2.88-2.83] 

Mood (depression) → 

→ 

 

Not reported. 

Calculated as 0.16 (within-group 

intervention), 

0.02 (between-groups) 

 

0.129 (within-group) 

0.740 (between-group) 

-0.84 [-1.93-0.25] 

-0.05 [-2.80-2.90] 

 

Haire et al. (2021) [52] Stroke Cognitive function → Not reported. 

Trail-making test: 

Calculated as 0.12 (within-group MT 

only) 

0.27 (within-group MT+cMI) 

0.27 (within-group MT+MI) 

Digit span test: 

Calculated as 0.09 (within-group MT 

only) 

0.00 (within-group MT+cMI) 

0.10 (within-group MT+MI) 

Trail-making test: 

1.00 (MT only) 

0.125 (MT+cMI) 

<0.05 (MT+MI) 

Digit span test: 

0.459 (MT only) 

0.865 (MT+cMI) 

0.669 (MT+MI) 

Not reported 

Affect → Not reported. 0.105 (MT only) 

<0.05 (MT+cMI) 

Not reported 
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Calculated as 0.34 (within-group MT 

only) 

0.40 (within-group MT+cMI) 

0.47 (within-group MT+MI) 

0.261 (MT+MI) 

Mood → Not reported. Calculated as 0.28 

(within-group MT only) 

0.90 (within-group MT+cMI) 

0.05 (within-group MT+MI) 

0.147 (MT only) 

<0.05 (MT+cMI) 

0.492 (MT+MI) 

Not reported 

Self-efficacy → 

 

Not reported. Calculated as 0.21 

(within-group MT only) 

0.35 (within-group MT+cMI) 

0.02 (within-group MT+MI) 

0.202 (MT only) 

0.098 (MT+cMI) 

1.00 (MT+MI) 

Not reported 

Poćwierz-Marciniak & 

Bidzan (2017) [54] 

Stroke Quality of life ↑* 

 

Not reported.  Not calculated due to 

multiple measures used for outcome. 

<0.05 (between-groups) for some 

scales 

Not reported 

Raglio et al. (2017) [11] Stroke Quality of life ↑ 

 

Not reported. Calculated as 0.18 

(between-group) 

0.19 (between-group) Not reported 

  Mood (depression) ↑ Not reported. Calculated as 0.04 

(between-group) 

<0.05 (between-group) Not reported 

Mood (anxiety) → 

 

Not reported. 

Calculated as 0.24 (between-group) 

0.25 (between-group) Not reported 

Segura et al. (2024) Stroke Cognitive functions →* 

 

Not reported.  Not calculated due to 

volume of measures for outcome. 

>0.05 on subscales (between-

group) at post-intervention or 

follow-up. 

Refer to original paper, 

not reported here due to 

volume of measures 

used. 

 Emotion ↑* Not reported.  Not calculated as 0.69 

(between-group) post-intervention, 

0.10 (between-group) at follow-up. 

<0.05 subscale (between-group) 

at post-intervention. Not 

significant at follow-up. 

Refer to original paper, 

not reported here due to 
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volume of measures 

used. 

Mood ↑* Not reported.  Not calculated due to 

volume of measures for outcome. 

<0.05 on one subscale (between-

group) at post-intervention. Not 

significant at follow-up. 

Refer to original paper, 

not reported here due to 

volume of measures 

used. 

Impellizzeri et al. (2020) 

[79] 

Multiple sclerosis Cognitive function ↑* 

 

 

 

↑* 

Not reported. Not enough information 

provided (no standard deviation) 

Overall battery outcome not 

reported. 4/9 subscales <0.05 

within-group experimental) 

otherwise non-significant. 

No overall outcome 

results provided. 

 

Mood (depression) ↑ 

 

 

 

↑ 

 

Not reported. Not enough information 

provided (no standard deviation) 

<0.05 (within-group 

experimental) 

0.278 (within-group control) 

5.60 [3.7-7.72] 

 

-0.66 [-1.93-0.60] 

Emotion ↑* 

 

 

 

↑* 

 

 

 

Not reported. Not enough information 

provided (no standard deviation) 

No overall outcome results provided. 

<0.05 for all subscales (within-

group experimental) 

 

No overall outcome 

results provided. 

 

Quality of life ↑ 

 

Not reported. Not enough information 

provided (no standard deviation).  

<0.05 for all subscales (within-

group experimental) 

No overall outcome 

results provided. 
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↑ 

  

Impellizzeri et al.  

(2024) [49] 

Parkinson’s 

disease 

Cognitive function ↑ 

 

↑* 

 

Not reported. Reported the median, 

skewed data effect sizes to be discussed 

with statistician if time allowed. 

<0.05 (within-group 

experimental) 

<0.05 within some sub-scales 

(between- group) 

 

Not reported for change 

scores. 

Lee et al. (2024) [51] Parkinson’s 

disease 

Mood ↑* 

 

Not reported. Not calculated due to 

multiple subtests for outcome. 

<0.05 sad, anxious, angry 

(within-group)  

0.127 happy (within-group)  

Not reported 

Siponkoski et al. (2020) 

[50] 

Traumatic brain 

injury 

Cognitive function ↑* 

 

Not reported. Executive function - 

η2p=0.093 (medium-large) 

Set-shifting – η2p=0.112 (medium-

large)  

Note these are not directly comparable 

to Cohen’s d. 

<0.05 (between-group) for 

executive functions, >0.05 

(between-group) set-shifting, 

>0.05 (between-group) for 

reasoning and verbal memory 

 

Van Bruggen-Rufi et al. 

(2017) [53] 

Huntington’s 

disease 

Social-cognitive 

function 

↓  Not reported. Not calculated due to 

limited data available. 

<0.05 (between-groups) 2.88 [0.108-5.65] 

Behaviour → 

 

Not reported. Not calculated due to 

limited data available. 

0.125 (between groups) on BOSH 

0.630 (between groups on PBA-S 

4.60 [-1.32-10.52] 

-1.39 [-7.16-4.38] 

↑ = music therapy significantly improved the outcome, over the control group; → = no significant effect of music therapy was found for the outcome, over the control group; ↓ = the control group 

significantly improved the outcome, over music therapy; *= the direction of effect is not based on one standardised measure, but a number of subtests where a proportion showed significant 

results. MI=motor imagery, cMI=metronome-cued motor imagery, CI=confidence interval. 
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Appendix C 

Effect direction plot for between-group effects of psychological outcomes for neurological condition (Schünemann et al., 2019). 

Studies (outcome(s) measured in study) Neurological condition Cognitive function 

(CF) 

Mood (M) Emotion (E) Behaviour (B) Quality of life (QoL) 

Chou et al. (2024) (CF, M) [81], Poćwierz-

Marciniak & Bidzan (2017) (QoL) [54], Raglio et 

al. (2017) (M, QoL) [11], Segura et al. (2024) (CF, 

E, M) [32] 

Stroke →* → ↑* - ↑* 

Impellizzeri et al. (2024) (CF) [49] Parkinson’s disease ↑* - - - - 

Siponkoski et al. (2020) (CF) [50] Traumatic brain injury ↑* - - - - 

van Bruggen-Rufi et al. (2017) (CF, B) [53] Huntington’s disease ↓ - - → - 

Note. Includes 7/10 studies, excluded Haire et al. (2021) [52] due to the lack of comparator group not containing music therapy, and Impellizzeri et al. (2020 [79] and Lee et al. (2024) [51] due to 

only reliably reporting within-group. ↑ = music therapy significantly improved the outcome, over the control group; → = no significant effect of music therapy was found for the outcome, over 

the control group; ↓ = the control group significantly improved the outcome, over music therapy; *= the direction of effect is not based on one standardised measure, but a number of subtests 

where a proportion showed significant results. 
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Appendix D 

Cochrane Risk of Bias (RoB) 2 summary [72]. 

 Randomisation process Deviations from intended 

interventions 

Missing outcome data Measurement of outcome Selection of the 

reported result 

Overall risk of bias 

Chou et al. (2024) 

[81] 

Low risk (randomised, no 

group differences at 

baseline) 

Some concerns Low risk  Some concerns (assessor 

blinded to participant 

allocation, self-report 

measures used) 

Low risk  High risk 

Haire et al. (2021) 

[52] 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk Low risk Some concerns (assessor 

blinded to participant 

allocation, self-report 

measures used) 

Low risk Some concerns 
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Impellizzeri et al. 

(2020) [79] 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk Low risk Some concerns (assessor 

blinded to participant 

allocation, used self-report 

measures) 

Low risk Some concerns 

Impellizzeri et al. 

(2024) [49] 

Low risk (randomised, 

differences in Stroop test 

at baseline, likely due to 

chance)  

Low risk Low risk Some concerns (assessor 

blinded to participant 

allocation, uses one self-

report measure) 

Low risk Some concerns 

Lee et al. (2024) 

[51] 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk Low risk 

 

Some concerns (assessors 

not blinded to allocation 

and familiar with 

participants, potential for 

bias) 

Low risk Some concerns 
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Poćwierz-

Marciniak & 

Bidzan (2017) [54] 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk 

 

Low risk 

 

Some concerns (assessor 

not blinded to allocation 

as they delivered the 

intervention, used self-

report measures)  

Low risk Some concerns 

Raglio et al. (2017) 

[11] 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk 

 

Low risk 

 

Some concerns (assessors 

blinded to participant 

allocation, used self-report 

measures) 

Low risk Some concerns 

Segura et al.  

(2024) 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk (intention-to-

treat analysis carried out) 

Low risk Some concerns (assessors 

blinded to participant 

allocation, used self-report 

measures) 

 

Low risk Some concerns 
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Siponkoski et al. 

(2020) [50] 

Low risk (randomised, 

only group difference was 

deviation on cause of 

injury, but not considered 

clinically important and 

attributed to chance) 

Low risk (intention-to-

treat analysis carried out) 

Low risk Low risk (assessors 

blinded to participant 

allocation) 

Low risk Low risk 

Van Bruggen-Rufi 

et al. (2017) [53] 

Low risk (randomised, no 

group differences at 

baseline) 

Low risk (intention-to-

treat analysis considered) 

Low risk (unclear which 

groups the participants 

were allocated to that 

withdrew due to lack of 

motivation) 

Some concerns (some 

assessors blinded to 

participant allocation, not 

the nursing staff assessing 

behaviour, observer-

reported assessment 

requiring judgement) 

Low risk Some concerns 

 

Note. Low risk = the study is low risk of bias for all domains. Some concerns = the study raises some concerns in at least one domain, but not at high risk for any domain. High risk = the study is 

at high risk of bias in at least one domain, or the study has some concerns for multiple domains. 
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