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Abstract

People with autism are subjected to peer rejection and social isolation from peer groups in their first three years
of life due to the adverse effect autism has on everyday social and communication skills. In addition to affecting
academic performance, occupational success, and mood/anxiety setbacks, social and communication deficits can
negatively impact mental health, making it imperative to intervene early on to mitigate factors that could
negatively affect interpersonal skills and cognitive problem-solving abilities. This review examined Music
Therapy adopted to foster the quality of life among persons with autism spectrum disorder. There are 782
academic papers found in the search of relevant databases. Twelve articles met the inclusion criteria for an in-
depth analysis of Music Therapy studies on people with autism spectrum disorder. Results show that five types
of interventions used were traditional Music Therapy, Papageno Music Therapy Program (PMTP), Elastic
touch-display, Melodyne software and Instrumental play, all positively affected persons with autism spectrum
disorder. Furthermore, music therapy improves four areas of development in people with autism spectrum
disorders: (a) social skills and interaction, (b) movement and coordination, (c) verbal behaviour and (d)
Intelligence. Based on this review, MT was moderately effective. However, it may not apply to educational
settings, social skills, interaction, movement, verbal behaviour and intelligence of people with autism. A larger
sample size will be necessary to draw generalisable conclusions in future studies.
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Introduction

Geetha et al. (2019) describe autism spectrum disorders as neurodevelopmental disorders that cause difficulties
interacting socially, communicating verbally, and displaying repetitive behaviour at different levels. Various
factors may contribute to autism spectrum disorder (APA, 2013). The most common challenges experienced by
people with ASD are communication and interpersonal difficulties (Doreleijers et al., 2006; De Bildt et al.,
2007; APA, 2013). I Individuals with difficulties maintaining meaningful relationships may be negatively
affected (Cohen et al., 2015). There is evidence that ASD symptoms manifest during the early stages of
development and result in significant impairments in social interaction, self-help, and daily living skills (Lang et
al., 2010; Horovitz et al., 2011).

It is crucial to note that ASD symptoms range in severity. The skill to perform activities requiring varying
degrees of force is often impaired in children with ASD (Edwards, 2010). Notably, there may be a decrease in
the accuracy of sustained force but a higher variability (Kern et al., 2011). The ability to perform tasks that
require accurate timing (Edwards, 2010) and sensorimotor synchronization (i.e., coordinated actions in response
to predictable external events) may also vary. In most cases, the action and the referent occur periodically, so
predictability arises from the regular recurrence of the referent and the coordination of its time with an external
part of the action (Repp & Su, 2013). Individuals with ASD are estimated to lack functional speech. In some
cases, speech may develop, but it often does so in a restrictive or stereotypical manner (Prizant, 1996; Schlosser
& Wendt, 2008). People with ASD struggle to integrate multisensory input, filter auditory information, and
categorise phonemes (DePape et al., 2012). Persons with ASD often demonstrate enhanced hearing abilities
(Ouimet et al., 2012), such as pitch recognition (Heaton, 2003, 2005) and pitch memory (Stanutz et al., 2014).
Their responses to auditory stimuli, for instance, are delayed or advanced (LaGasse & Hardy, 2013; Staples &
Reid, 2010)

Using MT in the classroom can help children with autism learn routines (Kern et al., 2007). The practice of
music has been around for thousands of years (Conard et al., 2009), is widespread (Mehr et al., 2019), and is a
significant part of our daily lives. As a complementary and alternative treatment, music therapy often involves
singing or playing music as a group (Klein & Kemper, 2016; Jacob et al., 2021a). Thus, music is essential for
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developing skills required for social interaction and non-verbal communication (Johnels et al., 2016). As a
systematic intervention method, music therapy (MT) involves clients forming relationships with therapists
through sharing music experiences and relationship building (Bruscia, 1998). Physical, emotional, and mental
well-being are some of the most important goals of MT (Schmidt et al., 2020). Some disorders, such as
personality and health-related, can be addressed through conscious and planned interventions. People with ASD
can benefit from MT interventions through improved communication, cognitive and language abilities (James et
al., 2015).

Children with autism can benefit from music interventions, but little research has explored how to do so. The
Neurologic Music Therapy (NMT) method as a type of MT has been used with promising results to improve the
motor function of persons with ASD (LaGasse & Hardy, 2013; Sanglakh et al., 2017). A variety of music
therapy techniques can be employed, including (a) improvisation without boundaries, (b) improvised structured
music (i.e., some established parameters for the music), (c) rehearsing or performing pre-composed songs, (d)
composing songs and instrumental music, and (e) listening to music (Wheeler et al., 2005). Music therapy in
special education programs can be a very effective intervention. Additionally, music contributes to an
individual's biological and aesthetic development (Jensen, 2000). Emotions, ideas, and energy levels are directly
affected by music.

Vocal melodies are the only ones capable of effectively communicating, despite the possibility of using musical
instruments to produce them. Adult listeners are more aroused by Sung melodies than instrumental melodies,
even without lyrics (Weiss et al., 2016). A music therapy program can also reduce anxiety and inhibition among
learners (Merrell, 2004). Music therapists use various kinds of music to relieve psychological and physical stress
(Stansell, 2005; Jacob & Pillay, 2021). According to Jacob and Pillay (2021), the effect of MT varies from
individual to individual. Moreover, instrumental melodies are less memorable for adults (Weiss et al., 2017;
Weiss et al., 2012) and children (Weiss et al., 2015), whose ability to speak is already apparent by the time they
are about two years old (Gudmundsdottir & Trehub, 2018). Wheeler et al. (2005) suggest that pre-composed
music, activities, and improvisations can benefit children with special needs. Young children lacking literacy
might not benefit from songwriting, but adolescents might find it enjoyable and a valuable learning tool.
Conversely, isolated receptive listening experiences seem less common (Wheeler et al. 2005).

Furthermore, MT is an effective intervention for ASD due to the expressive and communicative processes that
naturally occur (Stegemann et al., 2019; Jacob et al., 2022a). Roley (2017) reports that MT effectively improves
social functioning and competencies among adolescents with emotional and behavioural disorders. Similarly,
Sze and Yu (2002) explain that MT contributes to the academic, cognitive, and psychosocial development of
children with disabilities when appropriately accommodated. Individuals of all ages can benefit from MT in
healthcare services because it addresses their emotional, cognitive, and social needs (Duerksen, 2014; Jacob et
al., 2022a).

Methodology

Search Procedure

An electronic search was conducted in four databases: (a) PsycINFO, (b) MEDLINE, (¢) CINAHL, and (d)
ERICThe study covered 2019-2023 since previous studies have reviewed studies from 2007-2018 (Accordino et
al., 2007; Gold et al., 2006; James et al., 2015; Marquez et al., 2018). Journals only published in English were
included in this review due language barrier and lack of funding for an interpreter. The terms music therapy and
autism were used in all database searches (along with the relevant BOOLEAN operators).

Inclusion and Exclusion Criteria

The PRISMA screening criteria, first developed in 2000, were used for the selection of included literature
(Ghafari et al., 2016; Jacob et al, 2022a; 2022b). Quantitative studies, such as experimental and quasi-
experimental designs, were included in this systematic review. At least one individual with ASD had to be
evaluated in the study to determine the effects of music therapy on their behaviour. To qualify for music therapy
intervention, the researchers needed to meet the following criteria: (a) music therapy was used for nonmusical
purposes, and (b) the article had to deal specifically with ASD. The study did not include review papers,
theoretical papers, descriptive studies, or skills assessment studies. Articles not explicitly mentioning autism
were generally excluded from the review. The search did not have any geographic restrictions. The study
excluded 516 articles (see Figure 1). Including or excluding dissertations has no effect on literature reviews
(Vickers & Smith, 2000; Jacob et al., 2022a; Jacob & Pillay, 2022).
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Quality Assurance

The review removed duplicate articles for quality assurance. Inclusion in the review was determined by
reviewing the abstracts of identified studies. Twelve articles were selected using the criteria for inclusion and
exclusion. Independently coding 20% of the studies included ensuring the reliability of the data. The authors
found 81.5% agreement in inter-rater reliability among all codes. At each stage, the literature included and
excluded is illustrated in Figure 1.

Coding Categories

A code was assigned to each article according to the following factors: (a) form of disability, (b) sampling
method, (c) sample, (d) instrument, (e) type of music therapy, (f) age, (g) gender, (h) duration and (e) result
based on the effect of MT.

Ethics

There were no ethical considerations for this review because all articles used were freely available in the public
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Figure 1: Flowchart of the systematic literature search
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Table 1: Intervention, sampling methods and sample

Authors Intervention Form of Sampling Sample Instrument
and year Disability Methods
Rabeyron Music  Therapy Autism 37 Clinical Global
et al. (MT) and Randomised participants Impression (CGI),
(2020) Listening to Abberant
Music (LT) Behavior Checklist
(ABC) &
Childhood autism
rating scale
(CARS)
Pater et al, Papageno Music Autism Convenient 10
(2021) Therapy Spectrum Inventory of
Program’ Disorder Social Behavior of
(PMTP) getting Children (VISK) &
music Social  Behavior
therapy Questionnaire
(SBQ)
Cibrian et Elastic touch- ASD Random 22 Developmental
al. (2020) display selection Coordination
(experimental) or Disorder
tambourines Questionnaire
(Control) (DCDQ)
Jamey et al.  Musical melody Autism Not specified 64 Wechsler
(2019) Spectrum Abbreviated Scale
Disorder of Intelligence Il
(WASI-II), Verbal
(VIQ) and
Performance (PIQ)
scores
Vaiouli & music therapy Autism Convenience 8 Pragmatics Profile
Andeou intervention Spectrum of Everyday
(2020) Disorders Communication
Skills (PPECS) and
the Communication
and Symbolic
Behavior  Scales
Developmental
Profile (CSBSDP)
Different types of ASD Purposive 7ASD &9 functional
Shi et al 12 visual music TD magnetic resonance
(2021) therapy imaging (fMRI)
He (2021) Music  therapy Convenience 10 Childhood autism
(individual ~ vs. rating scale
Group) (CARS) and the
autism  treatment
evaluation  scale
(ATEC)
Weiss et al. Melodyne Autism Purposive 52 Not specified
(2021) software Spectrum
(Celemony) Disorder
And
Williams
Syndrome
Attar et al. Music and ASD Purposive 3 Not Reported
(2022) singing, listening,
singing.
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Feng et al. instrument play ASD Purposive 16 Human-Robot-
(2022) (Xylophone), Interaction (HRI)
customized songs
composed & real-
life music therapy

Pater et al. Papageno Music ASD Purposive 50 Children’s Social
(2023) Therapy Program Behavior
(PMTP) Questionnaire

(CSBQ) and Social
Responsiveness

Scale (SRS)
Bharathi et Music therapy ASD Random 60 TRIAD Special
al. (2019) Skills  Assessment
(TSSA) &
Childhood Autism
Rating Scale
(CARS)

Participants included in the study

Three hundred forty-eight (348) participants participated in the 12 articles included in this review, as shown in
Table 1. There were 64 participants in Jamey et al. (2019), 18.4% of the study's total participants. Attar et al.
(2022). number of participants at 3. Two studies had 10 participants each (He, 2021; Pater et al., 2021). Shi et al.
(2021) study had two participants: Nine typically developing children and seven children with ASD. Only one
study had participants with comorbid conditions: ASD and Williams Syndrome (Weiss et al., 2021). One study
also had participants with high-functioning autistic children.

Sampling technique

The Table also shows the sampling techniques used for the selection of participants in the included articles. The
result shows that 25.0% of the articles used convenience sampling (He, 2021; Pater et al., 2021; Vaiouli &
Andeou 2020), 35.33% used purposive (Attar et al., 2022 Feng et al.,2022; Pater et al., 2023; Shi et al., 2021;
Weiss et al. 2021), 25.0% of the studies included in this review used random sampling (Bharathi et al., 2019;
Cibrian et al., 2020; Rabeyron et al., 2020) and 8.33% did not specify the sampling technique used in the
selection of participants (Jamey et -al., 2019). The implication is that 92% of the studies stated the sampling
techniques used.

Table 2: The Popular Type of Music Therapy Intervention in the Selected Articles

Authors and year MT PMTP ETD Melodyne Instrumental
software Play

Rabeyron et al. (2020) N

Pater et al, (2021) \

Cibrian et al. (2020) N

Jamey et al. (2019)

Vaiouli & Andeou (2020)

Shi et al (2021)

He (2021)

Weiss et al. (2021)

< < <2212

Attar et al. (2022)

Feng et al. (2022) N

Pater et al. (2023) N

Bharathi et al. (2019) N

Table 2 shows different music therapies used in the studies in the selected articles. Five distinct therapies were
noted in the selected articles. The result revealed that out of the 12 articles selected for the review, seven articles
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(Rabeyron et al., 2020; Jamey et al., 2019; Vaiouli & Andeou, 2020) were observed to foster the traditional
Music Therapy (MT) approach whether singly or in combination with other intervention as a control group. Two
studies used Papageno Music Therapy Program (PMTP) (Pater et al., 2021 & Pater et al., 2023). Only one study
used Elastic touch-display (ETD) as a music therapy on children with ASD (Cibrian et al.,2020).

Moreover, the instrumental play was only used in one of the selected articles, especially by Pater et al. (2023).
From the result, most researchers use traditional music therapy; some even enhance the therapy in different
ways. However, other emerging or innovative ones could be observed from the result of this review.

Table 3: Gender, duration, and findings of the Selected Articles

Gender Duration

Result

Male 5, Female  8months
=31

Improvements in lethargy and
stereotypy ABC  subscales
were associated with clinical
improvement.

Not specified 23 weeks

The results of this study
indicate that children with
ASD have developed social
behaviour more rapidly during
music therapy sessions during
the first 20 weeks.

Based on additional statistical
analyses, growth may be
associated with intervention
phases based on these aspects
of the data.

Not Specified 2 months

According to the
Developmental Coordination
Disorder Questionnaire scores,
all participants improved their
coordination.

The strength and timing
assessments  showed  that
participants had improved
control over their movements
after the intervention.

A higher score was obtained
by participants who used the
elastic touch display in the
Developmental Coordination
Disorder Questionnaire.

Males 2yrs

Memory, melodic pitch, and
rhythm  perception  were
similar between children with
ASD and typically developing
children.

ASD participants' capacity to
perceive melodic pitch was
strongly correlated with their
non-verbal cognitive skills.
Children with ASD and
typically developing children
displayed similar effects of
age on performance; rhythm
discrimination increased with
age.

The severity of ASD social

Authors and Age
year

Rabeyron et al. 4-7yrs
(2020)

Pater et al, Children &
(2021) Adolescent
Cibrian et al. Children
(2020)

Jamey et al. 10yrs
(2019)
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symptoms was not associated
with music perception in
people with ASD.

Vaiouli & Not Specified 1 male, 7 16-week
Andeou (2020) females

After the intervention, family
reports corroborate
quantitative results regarding
children's communication
skills improvements.

Shi et al 3-7yrs 8 males & 1 60 seconds
(2021) females

A comparison between groups
revealed positive activation of
oxyhemoglobin in the
prefrontal B and E brain
regions of children with ASD
and negative activation in
typically developing children.
There was a  negative
activation of oxyhemoglobin
in the prefrontal F regions of
children with ASD, whereas
positive activation was
detected in the prefrontal F
regions of typically developing
children.

He (2021) 5-7 years Not specified Not specified

Improvement by 34%, 20.3%,
20% & 11% in emotional,
communication, motor
coordination &  cognitive
ability respectively.

Weiss et al. Children (8-12yrs) 52 males 13-20s
(2021) Adolescence
(18yrs)

Although the groups could
distinguish between the old
and the new melodies, they
differed in their overall
memory.

However, vocal melodies
showed a similar advantage.
Music plays a vital role in
processing socially significant
auditory signals in individuals
with  ASD and Williams
Syndrome

Attar et al. 6-7yrs Males 10mins
(2022)

Compared to the other two
interventions, singing had the
lowest latency.

Furthermore, happiness levels
during the music applied
behaviour analysis (ABA)
intervention  ranged  from
neutral to happy, indicating an
overall positive experience.

Feng et al 11-14yrs 15 males & 1 30-60mins
(2022) females

The turn-taking behaviour of
six out of nine participants
with ASD was stable when
playing music.

Based on the results of
automated emotion
classification with  Support
Vector Machines, it can be
concluded that Electrodermal
Activity bio-signals can be
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used to detect and recognise
emotional arousal in the ASD

group.
Pater et al 7yrs 39 males & 11 20 weeks This study confirms the results
(2023) females of the researcher's previous

multiple case study of ten
children with ASD.

There was a high level of
agreement between the
different informants.

All  informants  observed
progress, so the progress
appears generalizable to other

situations.
Bharathi et al. 6-12yrs 15males&15 3 months  Understanding/recognizing
(2019) females treatment & 3 perspectives, initiating,

months follow-up  responding to, and maintaining
interactions were the most
evident results of the MT
intervention.
Social skills scores increased
significantly following the
post-test covariance analysis.
The paired sample t-test also
showed MT's effectiveness
throughout  the  follow-up
period.

Participants age range

Table 2 presents the result on the age distribution of the respondents in the selected articles. The result revealed
that 6 articles (50%) used participants that are between the age of 1 - 7yrs (Attar et al.,, 2022; He, 2021;
Rabeyron et al., 2020; Shi et al., 2021), 16.66% used participants that are in the age bracket between 8-12 years
(Jamey et al., 2019) while 8.33% used participants that are in ages 13-18yrs and the participants’ age for 25.0%
of the articles either describe the participants or not specified the age range (Pater et al., 2021; Cibrian et al.,
2020; Vaiouli & Andeou, 2020).

Gender of participants

Six studies (50%) had male and female as participants (Bharathi et al., 2019; Feng et al., 2022; He, 2021; Pater
et al., 2023; Rabeyron et al., 2020; Shi et al., 2021; Vaiouli & Andeou (2020). The study conducted by Attar et
al. (2022); Jamey et al. (2019) and Weiss et al. (2021) had only males as study participants while two studies
(1.6%) did not specify the gender of participants (Cibrian et al., 2020; Pater et al., 2021).

Duration of intervention

Jamey et al. (2019) conducted a study that lasted two years, the most prolonged duration. The study by Bharathi
et al. (2019) adopted three months for treatment and three months for the follow-up. He 2021) description of the
intervention did not include how long it lasted in weeks or months. Two study duration were in seconds without
specifying how long the therapy was repeated (Shi et al., 2021; Weiss et al., 2021). The study by Rabeyron et al.
(2020) was conducted for 8 months, while Cibrian et al. (2020) lasted two months. However, He (2021) did not
specify the duration of the music therapy.

Table 4: Thematic Areas Investigated Along with Music Therapy

Authors and year Social skills and Movement & Verbal Intelligence
interaction Coordination behaviour

Rabeyron et al. (2020) \

Pater et al, (2021) \

Cibrian et al. (2020) 3
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Jamey et al. (2019) N N

Vaiouli and Andeou (2020) N

Shi et al (2021) N

He (2021) \

Weiss et al. (2021) N

Attar et al. (2022) N

Feng et al. (2022) \

Pater et al. (2023) \

Bharathi et al. (2019) \

Target skills

Four categories of target skills were identified for intervention: (a) social skills and interaction, (b) movement
and coordination, (c) verbal behaviour and (d) intelligence. Six studies involving 183 participants (Rabeyron et
al., 2020; Pater et al., 2021; He, 2021; Feng et al., 2022; Pater et al., 2023; Bharathi et al.,2019) targeted the
improvement of social skills and interaction, such as lethargy and stereotypy, make eye contact, focus on
something together, social behaviour (social awareness, cognition and motivation). Movement and coordination
were the broad focus of one study involving 22 participants (Cibrian et al., 2020).

Verbal behaviour was featured in three studies involving 75 participants (Jamey et al., 2019; Vaiouli & Andeou,
2020; Attar et al, 2022). The target skills involved increasing the function of verbal and non-verbal 1Q,
preverbal and verbal communication abilities and word vocally and assessing the happiness index. Three studies
(Jamey et al., 2019; Shi et al., 2021; Weiss et al., 2021) with 131 participants focused on intelligence. One study
(Jamey et al., 2019) targeted two skills: verbal behaviour and intelligence.

Cumulative findings

Table 3 presents different thematic areas music therapy was used on among persons with autism. The result
revealed that most of the researchers have conducted studies to investigate the effect of MT on social skills and
social interaction, body movement and coordination, verbal behaviour, and intelligence of persons with ASD.
The cumulative findings are presented as follows:

Social Interaction Skills of persons with ASD

Out of the twelve articles included in the review, 6 investigated the effect of MT on the social and interaction
skills of children with ASD. Specifically, Rabayron et al. (2020) reported an association between improvement
in clinical outcomes and improvements in autistic symptoms of lethargy and stereotypy in participants with
ASD. Study results suggest that MT enhances interpersonal relationships among children with ASD. Pater et al.
(2023) also confirm an earlier report by Pater et al. (2021) that MT improves the social functioning of children
with ASD compared to their pre-therapy developmental pace. According to the report of He (2021), there is an
improvement of 34%, 20.3%, 20% & 11% in emotional, communication, motor coordination and cognitive
ability, respectively, in children with ASD because of MT. For modelling and improving the responses to social
situations and behaviours of children with ASD,

Feng et al. (2022) developed an innovative robot-based music-therapy platform. The results indicated that the
turn-taking behaviour of six out of nine participants with ASD was stable when playing music. Pater et al.
(2023) found a high level of agreement between the different informants. In general, the informants agreed. The
comprehension/perspectives, starting interactions, and initiating responses subscales showed the most noticeable
effects of the MT intervention (Bharathi, 2019). According to the results, all informants observed progress so
that the progress may be generalizable to other situations (Pater et al., 2023). Moreover, social skills scores
increased significantly after post-test covariance analysis. This implies that music therapy can be effectively
used to develop social interaction skills among children with ASD.

Movement and Coordination of Children with ASD

Although there is a paucity of studies on the effects of MT on the movement and coordination of children with
ASD. Out of the included articles for review, one article reported the effects of MT on the movement and
coordination of children with ASD. According to the Developmental Coordination Disorder Questionnaire
scores, all participants improved their coordination (Cibrian et al., 2020). This shows that there is a high
probability that children with ASD will display a stable posture and movement after being exposed to music
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therapy for an appropriate period. Cibrian et al. (2020) reported that the strength and timing assessments
showed that participants had improved control over their movements after the intervention.

Verbal Behaviour of Children with ASD

Based on the selected articles for review, 3 out of 12 investigated the influence of MT on the verbal behaviour of
children with ASD. Out of some reported findings, Jamey et al. (2019) demonstrate how MT improves preverbal
and verbal communication skills among children with ASD. Children’s communication skills significantly
change after exposure to MT intervention (Vaiouli & Andeou, 2020). Attar et al. (2022) found that singing was
associated with the lowest delay in speech among those who used MT. According to these studies, combining
singing and other music therapy works better than singing alone. Moreover, it indicates the likelihood of
improved verbal fluency among children with ASD after MT exposure.

Intelligence of Children with ASD

Three articles reported the effects of MT on the intelligence of children with ASD. One of the significant
findings was the one reported by Weiss et al. (2021) that Children with ASD and William Syndrome exhibited
higher levels of memory than children with William Syndrome. Shi et al. (2021) reported that the changes in
oxyhemoglobin production differed in the brain's prefrontal lobe due to MT intervention compared to the control
group. In contrast, improvement of 34%, 20.3%, 20% & 11% in emotional, communication, motor coordination
& cognitive ability, respectively, in children with ASD because of MT was reported by, He (2021). This shows
that music therapy influences the social interaction, coordination, verbal behaviour, and intelligence of children
with ASD.

Discussion

This study aimed to evaluate the benefits of MT for individuals with ASD, assess its effectiveness, and
investigate the impact of different methods on treatment outcomes. By searching databases (a) PsycINFO, (b)
MEDLINE, (c) CINAHL, and (d) ERIC, the researchers examined all studies published between 2019 and 2023
that investigated the outcomes of music therapy on ASD.

The systematic review identified and analyzed 12 articles that investigated the effects of MT on individuals with
ASD. Music therapy was found to have positive outcomes in 12 studies, suggesting that it may be able to help
some people with ASD. It is worth noting, however, that some limitations were revealed in this research. The
number of studies identified was relatively small (n = 12). The present examined only research conducted
between 2019 and 2023, as previous reviews had examined research conducted between 1973 and 2000
(Accordino et al., 2007), 1997 and 2003 (Gold et al., 2006), 2004 and 2015 (James et al., 2015) and 2008 and
2018 (Marquez et al., 2018). However, Gold et al. (2006) identified three skills for intervention in their study,
while James et al. (2015) identified five skills. The present review identified four.

The identified studies included 348 participants. The participants were between the ages of 4 and 18. Two
studies identified study participants as children, children, and adolescents without specifying the age range,
while one did not. The implication is that MT can be used effectively to enhance the lives of children and
adolescents alike. In six studies, both men and women participated, while in three studies, the gender of
participants was not specified. As for the remaining three, only males participated. This presents a significant
limitation. There is also a limitation related to the quality of the method. Experiments still need to be conducted
with rigour and quality.

This systematic review did not combine quantitative and qualitative findings, so there was no question about
data equality. The reason is the difficulty reconciling qualitative and quantitative results (Adeniyi &
Omigbodun, 2016; Jacob et al., 2021a; Jacob et al., 2021b). The study by Shi et al. (2021) was the only one that
compared the effects of MT on children with ASD and children with typical development (TD). Children with
ASD showed increased oxyhemoglobin production in prefrontal brain regions B and E during visual and
musical tasks, while children with typical development showed a decrease in oxyhemoglobin production.

The therapies included general music therapy, the Papageno music therapy programme, elastic touch-display,
instrumental play and Melodyne software to target skills, and clinical improvisation. According to the analysis
of all the interventions and study outcomes, all treatments demonstrated significance in treating participants with
ASD. Several studies have confirmed that evidence-based music therapy benefits children with
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neurodevelopmental disorders (Lense & Camarata, 2020; Sharda et al., 2019). This review shows that various
forms of MT adopted yielded positive results. Thus, music-making can take many forms in MT (Weiss et al.,
2016). Children with ASD tend to engage in more social interaction using sung words than spoken words (Paul
et al., 2015; Thompson & Abel, 2018).

Conclusion

This study reviewed MT delivered for persons with ASD. It is evident from this review that MT can have
positive effects on individuals with ASD. Based on the 12 articles reviewed in this study, different aspects of
individuals with ASD were significantly affected by the treatment, such as (a) verbal behaviour, (b) Intelligence,
(c) social skills and interaction and (d) movement and coordination.

Future research should be conducted with a larger sample size to establish generalizable conclusions. Several
studies have shown that MT for people with ASD are effective. Thus, our results complement other reviews
about MT's benefits and relevance to individuals with ASD. Despite the review's strengths, it has several
limitations. Since resources were limited, only open-access publications were included. To enhance the
communication skills of people with ASD, we recommend including MT as a therapeutic intervention, where
possible.

Furthermore, we adopted a reductionist approach, eliminating articles that did not relate to MT for individuals
with ASD. We also excluded publications in review articles, book chapters and articles in the press. The view of
others was not considered in any of the reviews, while only one of the included studies did a comparative study.
Future research could take several directions. There is a clear need for more extensive, methodologically
rigorous studies to determine (a) whether group MT will significantly impact individuals with ASD; (b) what
type of MT is most effective in improving individuals with ASD and individuals who are typically developing,
and the comparative differences in the effect. The effects of MT interventions should be evaluated based on
participant characteristics (for example, due to gender differences in quality of life). Developing and validating
new measures (such as those used for clinical populations) or establishing normative thresholds for existing ones
may be necessary.

Funding

This work was supported by the South African Research Chairs Initiative of the Department of Science and
Innovation and National Research Foundation of South Africa, South African Research Chair in Education and
Care in Childhood, Faculty of Education, University of Johannesburg, South Africa (grant number: 87300,
2017).

Conflict of Interest
The authors declare that the research was conducted in the absence of any commercial or financial relationships
that could be construed as a potential conflict of interest.

References

1. Accordino, R., Comer, R., & Heller, W. B. (2007). Searching for music’s potential: a critical examination
of research on music therapy with individuals with autism. Research in Autism Spectrum Disorders, 1,
101-115. https://doi.org/10.1016/j.rasd.2006.08.002

2. Adeniyi, Y. C., & Omigbodun, O. O. (2016). Effect of a classroom-based intervention on the social skills
of pupils with intellectual disability in Southwest Nigeria. Child and adolescent psychiatry and mental
health, 10(1), 29. https://doi.org/10.1186/s13034-016-0118-3

3. APA. (2013). Diagnostic and statistical manual of mental disorders — DSM-5 (5th ed.). American
Psychiatric Association

4. Attar N, Al-Hroub A & El Zein F (2022) Effects of Three Music Therapy Interventions on the Verbal
Expressions of Children with Autism Spectrum Disorder: A Combined Single-Subject Design. Front.
Psychol. 13:819473. https://doi.org/10.3389/fpsyg.2022.819473

5. Bharathi, G., Venugopal, A. & Vellingiri, Balachandar (2019). Music therapy as a therapeutic tool in
improving the social skills of autistic children. The Egyptian Journal of Neurology, Psychiatry and
Neurosurgery, 55(1), 44—. https://doi.org/10.1186/s41983-019-0091-x

6. Bruscia K. (1998) Defining Music Therapy, 2 edn. Gilsum, New Hampshire: Barcelona Publishers,

555 https://jrtdd.com


https://doi.org/10.1016/j.rasd.2006.08.002
https://doi.org/10.1186/s13034-016-0118-3
https://doi.org/10.3389/fpsyg.2022.819473
https://doi.org/10.1186/s41983-019-0091-x

Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 June: 6 (6s): 545-558

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.
3L

556

Cohen, L. G., Brown, R. I, & McVilly, K. R. (2015). The world report on disability, challenges to
application and translation to individuals with intellectual and developmental disabilities. Journal of Policy
and Practice in Intellectual Disabilities, 12(2), 77-78. https://doi.org/10.1111/jppi. 12117

Conard, N. J., Malina, M., & Miinzel, S. C. (2009). New flutes document the earliest musical tradition in
southwestern Germany. Nature, 460(7256), 737—-740. https://doi.org/10.1038/nature08169

De Bildt, A. A., Blijd-Hoogerwijs, E. M. A., Dijkstra, S. P., Huizinga, P., Ketelaars, C. E. J., Kraijer, D. W.,
& Minderaa, R. B. (2007). Pervasieve ontwikkelingsstoornissen [Pervasive developmental disorders. In F.
Verheij, F. C. Verhulst, & R. F. Ferdinand (Eds.), Kinder- en jeugdpsychiatrie; behandeling en begeleiding
[Child and adolescent psychiatry; treatment and counseling] (pp. 31-74). Van Gorcum.

DePape, A.-M. R,, Hall, G. B. C,, Tillmann, B., & Trainor, L. J. (2012). Auditory processing in high-
functioning  adolescents  with  autism  spectrum  disorder. PLoS One, 7(9), ¢44084.
https://doi.org/10.1371/journal.pone.0044084.

Doreleijers, T., Boer, F., Huisman, J., Vermeiren, R., & De Haan, E. (2006). Leerboek psychiatrie. In
kinderen en adolescenten [Handbook of psychiatry, children and adolescents]. De Tijdstroom.

Duerkscn, G.L. (2014). Music therapy: Grove music online. Oxford: Oxford Music Online
https://doi.org/10.1093/gmo/9781561592630.article. A2257019

Edwards, W. H. (2010). Motor learning and control: From theory to practice. Cengage Learning.

Feng, H., Mahoor, M. H. & Dino, F (2022) A Music-Therapy Robotic Platform for Children with Autism:
A Pilot Study. Fronters in Robotics and Al 9:855819. https://doi.org/10.3389/frobt.2022.855819

Cibrian, C. L.; Madrigal, M., Avelais, M. & Tentori, M. (2020). Supporting coordination of children with
ASD using neurological music therapy: A pilot randomized control trial comparing an elastic touch-
display ~ with  tambourines. — Research  in  Developmental  Disabilities,  106(), 103741—
. https://doi.org/10.1016/j.ridd.2020.103741

Geetha, B., Sukumar, C., Dhivyadeepa, E., Reddy, J. K., & Balachandar, V. (2019). Autism in India: a
case-control study to understand the association between socio-economic and environmental risk

factors. Acta neurologica Belgica, 119(3), 393—401. https://doi.org/10.1007/s13760-018-01057-4

Gold, C., Wigram, T., & Elefant, C. (2006). Music therapy for autistic spectrum disorder. Cochrane
Database of Systematic Reviews, 2. https://doi.org/10.1002/14651858.CD004381.pub2.

Gudmundsdottir, H., & Trehub, S. (2018). Adults’ recognize toddlers’ song renditions. Psychology of
Music, 46, 281-291. https://doi.org/10.1177/0305735617711762

Heaton, P. (2005). Interval and contour processing in autism. Journal of Autism and Developmental
Disorders, 35(6), 787-793. https://doi.org/10.1007/s10803-005- 0024-7.

Heaton, P. (2003). Pitch memory, labelling and disembedding in autism. Journal of Child Psychology and
Psychiatry, and Allied Disciplines, 44(4), 543—-551. https://doi.org/10.1111/1469-7610.00143.

He, R. (2022). The Intervention of Music Therapy on Behavioral Training of High-Functioning Autistic
Children under Intelligent Health Monitoring. Applied Bionics and Biomechanics, Article ID 5766617, 12
pages https://doi.org/10.1155/2022/5766617

Horovitz M, Matson JL, Sipes M. The relationship between parents' first concerns and symptoms of autism
spectrum disorders. Dev Neurorehabil. 2011;14(6):372-377.
https://doi.org/10.3109/17518423.2011.617322

Jacob, U. S. & Pillay, J. (2021) Effectiveness of music therapy on reading skills of pupils with intellectual
disability. Cypriot Journal of Educational Science. 16(1), 251-265.
https://doi.org/10.18844/cjes.v16il.5526

Jacob, U. S. & Pillay, J (2022). Instructional strategies that foster reading skills of learners with intellectual
disability: A scoping review. Cypriot Journal of Educational Science. 17(7), 2222-2234
https://doi.org/10.18844/cjes.v17i7.7589

Jacob US, Pillay J, Oladipupo OO, Eni-Olorunda T, Asiru AB. (2022a) Music therapy for individuals with
intellectual disability: a systematic review. International Journal Early Childhood Special Education.
14(2):49-59. https://doi.org/10.9756/INT-JECSE/V1412.006

Jacob US, Pillay J and Oyefeso EO (2021a) Attention Span of Children with Mild Intellectual Disability:
Does Music Therapy and Pictorial Illustration Play Any Significant Role? Front. Psychol. 12:677703.
https://doi.org/10.3389/fpsyg.2021.677703

Jacob, U. S., Edozie, 1. S., and Pillay, J (2022b) Strategies for enhancing social skills of individuals with
intellectual disability: A systematic review. Front. Rehabilit. Sci. 3:968314.
https://doi.org/10.3389/fresc.2022.968314

Jacob US, Pillay J, Ayandokun JC & Oyundoyin JO. (2021b) Social skills of pupils with mild intellectual
disability: do peer tutoring, storytelling and gender play a role? Universal Journal of Educational Research.
9(12):1887-97. https://doi.org/10.13189/ujer.2021.091201

https://jrtdd.com


https://doi.org/10.1111/jppi.12117
https://doi.org/10.1038/nature08169
https://doi.org/10.1371/journal.pone.0044084
https://doi.org/10.1093/gmo/9781561592630.article.A2257019
https://doi.org/10.3389/frobt.2022.855819
https://doi.org/10.1016/j.ridd.2020.103741
https://doi.org/10.1007/s13760-018-01057-4
https://doi.org/10.1002/14651858.CD004381.pub2
https://doi.org/10.1177/0305735617711762
https://doi.org/10.1007/s10803-005-%200024-7
https://doi.org/10.1111/1469-7610.00143
https://doi.org/10.1155/2022/5766617
https://doi.org/10.3109/17518423.2011.617322
https://doi.org/10.18844/cjes.v16i1.5526
https://doi.org/10.18844/cjes.v17i7.7589
https://doi.org/10.9756/INT-JECSE/V14I2.006
https://doi.org/10.3389/fpsyg.2021.677703
https://doi.org/10.3389/fresc.2022.968314
https://doi.org/10.13189/ujer.2021.091201

Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 June: 6 (6s): 545-558

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.
48.
49,

50.

51.

52.

53.

54.

55.

56.

557

James, R., Sigafoos, J., Green, V.A. Giulio E. Lancioni, G. E., O’Reilly, M. F., Lang, R., Davis, T., Carnett,
A., Achmadi, D., Gevarter, C. & Marschik, P. B (2015) Music Therapy for Individuals with Autism
Spectrum Disorder: a Systematic Review. Review Journal of Autism and Developmental Disorders 2, 39—
54 https://doi.org/10.1007/s40489-014-0035-4

Jamey, K., Foster, Nicholas E.V.; Sharda, Megha; Tuerk, Carola; Nadig, Aparna; Hyde, Krista L.
(2019). Evidence for intact melodic and rhythmic perception in children with autism spectrum disorder.
Research in Autism Spectrum Disorders, 64(), 1-12. https://doi.org/10.1016/j.rasd.2018.11.013

Jensen, E. (2000). Music with the brain in mind, CA: The Brain Store, Inc.

Johnels, J. A, Johnels, L., and Rddemark, C. (2016). Fostering high-quality social interaction together with
individuals with profound intellectual disability. Nordic J. Music Therapy 25, 118—119.
https://doi.org/10.1080/08098131.2016.1180210

Kern, P., Wolery, M., & Aldridge, D. (2007). Use of songs to promote independence in morning greeting
routines for young children with autism. Journal of autism and developmental disorders, 37(7), 1264—
1271. https://doi.org/10.1007/s10803-006-0272-1

Kern, J. K., Geier, D. A., Adams, J. B., Troutman, M. R., Davis, G., King, P. G., Young, J. L & Geier, M.
R. (2011). Autism severity and muscle strength: A correlation analysis. Research in Autism Spectrum
Disorders, 5(3), 1011-1015. https://doi.org/10.1016/j.rasd.2010.11.002.

Klein, N., & Kemper, K. J. (2016). Integrative Approaches to Caring for Children with Autism. Current
problems in pediatric and adolescent health care, 46(6), 195-201.
https://doi.org/10.1016/j.cppeds.2015.12.004

LaGasse, A. B., & Hardy, M. W. (2013). Considering rhythm for sensorimotor regulation in children with
autism spectrum disorders. Music Therapy Perspectives, 31(1), 67-77. https://doi.org/10.1093/mtp/31.1.67
Lang, R., O’Reilly, M., Healy, O., Rispoli, M., Lydon, H., Streusand, W., ... Giesbers, S. (2012). Sensory
integration therapy for autism spectrum disorders: a systematic review. Research in Autism Spectrum
Disorders, 6, 1004—1018. https://doi.org/10.1016/j.rasd.2012.01.006

Lense, M. D., & Camarata, S. C. (2020). PRESS-Play: Musical engagement as a motivating platform for
social interaction and social play in young children with ASD. Music and Science, 3, 1-13.
https://doi.org/10.1177/2059204320933080.

Marquez-Garcia, A.V., Magnuson, J., Morris, J., larocci, G., Doesburg, S. & Moreno, S (2022) Music
Therapy in Autism Spectrum Disorder: a Systematic Review. Review Journal of Autism and
Developmental Disorder 9, 91-107 (2022). https://doi.org/10.1007/s40489-021-00246-x

Mehr, S. A., Singh, M., Knox, D., Ketter, D. M., Pickens-Jones, D., Atwood, S., Lucas, C., Jacoby, N.,
Egner, A. A., Hopkins, E. J., Howard, R. M., Hartshorne, J. K., Jennings, M. V., Simson, J., Bainbridge, C.
M., Pinker, S., Krasnow, M. M., & Glowacki, L. (2019). Universality and diversity in human song.
Science. https://doi.org/aax0868

Merrell, A. (2004). The benefit of incorporating music in the classroom.
http://Audreymerrell.net/INTASC/INTASC6/the%20benefits%200%20incorporating%20music.pdf
Ouimet, T., Foster, N. E. V., Tryfon, A., & Hyde, K. L. (2012). Auditory-musical processing in autism
spectrum disorders: A review of behavioral and brain imaging studies. Annals of the New York Academy
of Sciences, 1252(1), 325-331. https://doi.org/10.1111/.1749-6632.2012.06453 .x.

Pater, M., Marinus S. & Tom van Yperen (2023) Music therapy for children on the autism spectrum:
Improved social interaction observed by multiple informants across different social contexts, Nordic
Journal of Music Therapy, 32:1, 29-47, https://doi.org/10.1080/08098131.2022.2046628

Pater, M., Spreen, T. & van Yperen, (2021). The developmental progress in social behavior of children
with autism spectrum disorder getting music therapy. A multiple case study, Children and Youth Services
Review 120 https://doi.org/10.1016/j.childyouth.2020.105767

Paul, A., Sharda, M., Menon, S., Arora, 1., Kansal, N., Arora, K., & Singh, N. (2015). The effect of sung
speech on socio-communicative responsiveness in children with autism spectrum disorders. Frontiers in
Human Neuroscience, 9, 555. https://doi.org/10.3389/fnhum.2015.00555

Prizant BM. Brief report: communication, language, social, and emotional development. Journal of Autism
and Developmental Disorder 26(2):173-178. https://doi.org/10.1007/BF02172007

Rabeyron, T.; Robledo del Canto, Juan-Pablo; Carasco, Emmanuelle; Bisson, Vanessa; Bodeau, Nicolas;
Vrait, FranA§ois-Xavier; Berna, Fabrice; Bonnot, Olivier (2020). A randomized controlled trial of 25
sessions comparing music therapy and music listening for children with autism spectrum disorder.
Psychiatry Research, 293, 113377 https://doi.org/10.1016/j.psychres.2020.113377

Repp, B. H., & Su, Y.-H. (2013). Sensorimotor synchronization: a review of recent research (2006-2012).
Psychonomic Bulletin & Review, 20(3), 403—452. https://doi.org/10.3758/s13423-012-0371-2.

Roley, A.J. (2017). Music therapy in the treatment of adolescents with emotional and behavioural disorder:
A systematic review. Social Work Master's Clinical Research Papers. 786.

https://jrtdd.com


https://doi.org/10.1007/s40489-014-0035-4
https://doi.org/10.1016/j.rasd.2018.11.013
https://doi.org/10.1080/08098131.2016.1180210
https://doi.org/10.1007/s10803-006-0272-1
https://doi.org/10.1016/j.rasd.2010.11.002
https://doi.org/10.1016/j.cppeds.2015.12.004
https://doi.org/10.1093/mtp/31.1.67
https://doi.org/10.1016/j.rasd.2012.01.006
https://doi.org/10.1177/2059204320933080
https://doi.org/10.1007/s40489-021-00246-x
https://doi.org/aax0868
http://audreymerrell.net/INTASC/INTASC6/the%20benefits%20of%20incorporating%20music.pdf
https://doi.org/10.1111/j.1749-6632.2012.06453.x
https://doi.org/10.1080/08098131.2022.2046628
https://doi.org/10.1016/j.childyouth.2020.105767
https://doi.org/10.3389/fnhum.2015.00555
https://doi.org/10.1007/BF02172007
https://doi.org/10.1016/j.psychres.2020.113377
https://doi.org/10.3758/s13423-012-0371-2

Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 June: 6 (6s): 545-558

57.
58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

71.

72.
73.
74.
75.
76.

77.

558

https://ir.stthomas.edu/ssw_mstrp/786/

Schlosser RW &Wendt O. (2008) Effects of augmentative and alternative communication intervention on
speech production in children with autism: a systematic review. American Journal of Speech-Language
Pathology.17(3):212-230. https://doi.org/10.1044/1058-0360(2008/021)

Schmidt H, Stegemann T, & Spitzer C. (2020) Einfilhrung - Musiktherapie bei psychischen und
psychosomatischen Stérungen (Introduction - music therapy for mental and psychosomatic disorders). In:
Schmidt H, Stegemann T, Spitzer C, editors. Musiktherapie bei psychischen und psychosomatischen
Storungen, 1 edn. Miinchen: Elsevier GmbH, 3-8.

Sharda, M., Silani, G., Specht, K., Tillmann, J., Nater, U., & Gold, C. (2019). Music therapy for children
with autism: Investigating social behaviour through music. The Lancet Child and Adolescent Health,
4642(19), 1-2. https://doi.org/10.1016/S2352-4642(19)30265-2

Shi, S., Wang, J., Wang, Y., Wang, H., Zhang, Q., & Qie, S. (2023). Effects of different types of visual
music on the prefrontal hemodynamics of children with autism spectrum disorder based on functional
near-infrared spectroscopy. Translational pediatrics, 12(2), 162—171. https://doi.org/10.21037/tp-22-693
Stansell, J. W. (2005). The Use of Music for Learning Languages. University of Illinois at Urbana
Champaign.

http://mste.illinois.edu/courses/ci407su02/students/stansell/Jon_Stansell_TheUse_of Mus
ic_inLearning_Languages.pdf

Stanutz, S., Wapnick, J., & Burack, J. (2014). Pitch discrimination and melodic memory in children with
autism spectrum disorders. Autism, 18(2), 137-147. https://doi.org/10.1177/1362361312462905
Stegemann, T., Geretsegger, M., Quoc, E.P., Riedl, H. and Smetana, M. (2019). Music therapy and other
music-based interventions in paediatric health care: An overview. Medicines 6, 25:1-12.
https://doi.org/10.3390/medicines6010025

Sze, S., & Yu Sanna (2002). Educational benefits of music in an inclusive classroom. USA: New York:
Niagara University

Thompson, G. A., & Abel, L. A. (2018). Fostering spontaneous visual attention in children on the autism
spectrum: A proof-of-concept study comparing singing and speech. Autism Research, 11, 732-737.
https://doi.org/10.1002/aur.1930

Vaiouli, P. & Andreou, G. (2019). Promoting Communication for Young Children with Autism Spectrum
Disorders: A Family-centered Music Therapy Intervention. Electronic Journal of Research in Educational
Psychology, 20(3), 533-560. https://doi.org/10.25115/ejrep.v20i58.6328

Weiss, M. W., Sharda, M., Lense, M., Hyde, K. L., & Trehub, S. E. (2021). Enhanced Memory for Vocal
Melodies in Autism Spectrum Disorder and Williams Syndrome. Autism research: official journal of the
International Society for Autism Research, 14(6), 1127-1133. https://doi.org/10.1002/aur.2462

Weiss, M. W., Schellenberg, E. G., & Trehub, S. E. (2017). Generality of the memory advantage for vocal
melodies. Music Perception, 34, 313—-318. https://doi.org/10.1525/mp.2017.34. 3.313

Weiss, M. W., Schellenberg, E. G., Trehub, S. E., & Dawber, E. J. (2015). Enhanced processing of vocal
melodies in childhood. Developmental Psychology, 51, 370-377. https://doi.org/10. 1037/a0038784

Weiss, M. W., Trehub, S. E., & Schellenberg, E. G. (2012). Something in the way she sings: Enhanced
memory for vocal melodies. Psychological Science, 23, 1074—1078.
https://doi.org/10.1177/0956797612442552

Weiss, M. W., Trehub, S. E., Schellenberg, E. G., & Habashi, P. (2016). Pupils dilate for vocal or familiar
music. Journal of Experimental Psychology: Human Perception and Performance, 42, 1061-1065.
https://doi.org/10.1037/xhp0000226

Wheeler, B. L., Shultis, C. L., & Polen, D. W. (2005). Clinical training guide for the student music
therapist. Barcelona: Gilsum.

https://jrtdd.com


https://ir.stthomas.edu/ssw_mstrp/786/
https://doi.org/10.1044/1058-0360(2008/021)
https://doi.org/10.1016/S2352-4642(19)30265-2
https://doi.org/10.21037/tp-22-693
http://mste.illinois.edu/courses/ci407su02/students/stansell/Jon_Stansell_TheUse_of_Mus%20ic_inLearning_Languages.pdf
http://mste.illinois.edu/courses/ci407su02/students/stansell/Jon_Stansell_TheUse_of_Mus%20ic_inLearning_Languages.pdf
https://doi.org/10.1177/1362361312462905
https://doi.org/10.3390/medicines6010025
https://doi.org/10.1002/aur.1930
https://doi.org/10.25115/ejrep.v20i58.6328
https://doi.org/10.1002/aur.2462
https://doi.org/10.1525/mp.2017.34.%203.313
https://doi.org/10.%201037/a0038784
https://doi.org/10.1177/0956797612442552
https://doi.org/10.1037/xhp0000226

