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Musical interaction with children and young
people with severe or profound intellectual
and multiple disabilities: a scoping review

Linn Johnels, Simo Vehmas and Jenny Wilder

Department of Special Education, Stockholm University, Stockholm, Sweden

This scoping review addresses peer-reviewed research on musical interaction with children and young people
with severe/profound intellectual and multiple disabilities (S/PIMD). Twenty-five articles published between the
years 2000 and 2020 met the inclusion criteria. A narrative synthesis was used to summarise and evaluate
different features, including participant characteristics, study design and methods, type of musical interaction,
the abilities and behaviours in focus, reported benefits, promising components of musical interaction, and
quality appraisal of the studies. The results revealed a variation in participant characteristics and study
designs, where small-sample descriptive case studies were most common. In terms of the type of musical
interaction, active music therapy was the most commonly used approach, followed by technology-mediated
and multisensory musical activities. In terms of abilities and behaviours, a large majority of the studies
focused on social interaction and communication, followed by engagement, attention and affect. Six catego-
ries were identified as promising components of musical interaction: the responsivity of the interaction part-
ner, singing songs, structure and predictability in the activities, long-term interventions, technology-mediated
and multisensory musical activities, and a therapeutic alliance between interaction partners. Based on this
review, we discuss future research and practical implications for musical interaction and music therapy for
children and young people with S/PIMD.

Keywords: Music therapy; musical interaction; PIMD; intellectual disabilities; interaction; communication; scoping review

Background
Almost everyone—irrespective of capabilities or dis-
abilities—is engaged with music from birth, or even
earlier (Trevarthen 2002). Interestingly, music therapists
and researchers focusing on infants have found that
communicative behaviours between infants and their
caregivers have structure (Bunt and
Pavlicevic 2001). Communicative signals are uncon-
sciously mirrored and imitated, and the melodic inton-
ation in oral sound and speech evokes attention and
affect. The synchronisation of movements and feelings
between infants and caregivers forms a shared process
of entrainment, which is defined as shared rhythmic
timing and an affective state (Malloch and Trevarthen
2009, Phillips-Silver and Keller 2012). This kind of
interaction is considered to support children’s commu-
nicative and social development (Trevarthen 2002).
Similarly, it has been proposed that musical-inter-

a musical

action activities and music therapy develop not only
musical abilities, but also more general developmental
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abilities such as social and communicative skills in chil-
dren with intellectual disabilities (Wigram et al. 2002).
These kinds of music-supported interaction are often
guided by findings from the general literature on infant
development, including the role of responsiveness by
the caregiver (Malloch and Trevarthen 2009). A number
of narrative literature reviews focus on music and chil-
dren with different kinds of disability (e.g. Meadows
1997, Jellison 2000, Stephenson 2006, Kantor 2020).
However, previous research on music with children and
young people with severe or profound intellectual and
multiple disabilities is very scarce (Welch et al. 2009,
McFerran and Shoemark 2013). In fact, to the best of
our knowledge, there is no current scoping or system-
atic review of musical interaction involving children
and young people within this group.

People with profound intellectual and multiple dis-
abilities (PIMD) are dependent on others in all situa-
tions in life.
idiosyncratic and expressed by bodily movements, ges-
tures and sounds (Griffiths and Smith 2016). This is a
heterogeneous group when it comes to how the disabil-
ity affects an individual’s abilities and functioning in

Their communication is non-verbal,
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everyday life (Granlund, Almgqvist and Wilder 2013).
Two characteristics form the key defining features of
PIMD: (i) a profound intellectual disability and (ii) pro-
found motor disability (Nakken and Vlaskamp 2007).
In addition, people with PIMD almost always have a
number of additional sensory disabilities and medical
comorbidities (Nakken and Vlaskamp 2002, Axelsson
et al. 2013). Since it is often very difficult to assess the
exact degree of intellectual disability in children with
severe (i.e. IQ 20-35) to profound ID (i.e. IQ < 20),
who also have several other disabilities (Nakken and
Vlaskamp 2007, Maes et al. 2021, Rensfeldt Flink et
al. 2020), children reported to have a severe intellectual
disability are also often included in studies of PIMD
(Arthur-Kelly et al. 2018, Bindels-de Heus ef al. 2013).
By definition, adaptive difficulties are characteristic
features in ID in general (ICD-11, World Health
Organization, 2018). Thus, S/PIMD (severe/profound
intellectual and multiple disabilities) is the term pre-
ferred by some authors (Griffiths and Smith 2016,
Granlund, Almqvist and Wilder 2013), and this is the
term which will be used in the present scoping review.

The current study focuses on musical interaction
with children and young people with S/PIMD. We
define musical interaction as situations in which at least
one child or young person with S/PIMD is involved in
making music, together with a therapist, an educator or
interaction partner with primarily non-musical goals.
Depending on the setting and the background of the
researchers, several different terms have been used to
describe this situation and activity. These include active
music therapy (Wigram et al. 2002, Raglio et al. 2017),
musical dialogues (Ockelford 2012) and musical inter-
action (Kantor 2020, Wimpory and Nash 1999). Here,
the term ‘musical interaction’ is used consistently as an
umbrella term, regardless of the terms used in the ori-
ginal studies. We acknowledge that the theoretical
background and the intended outcomes for each type of
intervention may vary. Also, systematic factors such as
the mandatory credentials of the musical interventionist
might differ across different countries and in different
settings (e.g. education versus health care). Our defin-
ition excludes some aspects of music therapy activities,
specifically the use of receptive music therapy methods
in the form of listening to music (see Grocke and
Wigram 2007, Grocke 2016).

People with S/PIMD are considered to benefit from
musical interaction (Wigram et al. 2002, Kantor 2020).
According to several accounts, musical interaction can
be used with people with S/PIMD as a promising way
of making connections, since verbal communication is
often not an accessible option (e.g. Wheeler 2013).
Wigram and Elefant (2008) note that musical inter-
action provides a potentially important means of com-
munication for people with S/PIMD: ‘When meeting a
speechless client, the music therapist has the tools to
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promote communicative musicality, thus enabling a per-
son to give their meaning a sound, and to sense that it
has been received’ (p. 442). According to Wigram et al.
(2002), non-musical goals are generally the focus of
musical activities with this population. Examples of
non-musical goals include enhanced communication
and increased engagement.

We present a scoping review of research which
focuses on musical interaction with children and young
people with S/PIMD. A previous systematic review of
research on music with children with disabilities was
carried out by Brown and Jellison (2012). An over-
whelming majority of the studies in that review
included children and adolescents with less severe dis-
abilities than S/PIMD. In order to pinpoint the benefits
of musical interaction with children and young people
with S/PIMD, and to enable research about the target
group to be cumulative, the aims of the current study
are to identify and review research on musical inter-
action with children and young people with S/PIMD.
Brown and Jellison (2012) covered research conducted
between the years 1999 and 2009 in the United States
of America. The current scoping review focuses on
research from 2000 to 2020 in a wider geographical
context than Brown and Jellison, as it includes overall
peer-reviewed research studies written in English.

Research questions
The paper sets out to examine the
research questions:

following

1. What kinds of participants have been included in
research about musical interaction in children and
young people with S/PIMD, specifically in terms of
age, actual diagnosis, severity of the disability and
additional conditions?

2. Which study designs and methods are used in
the studies?

3. Which types of musical-interaction activity are car-
ried out?

4.  What kinds of abilities and behaviours do the studies
focus on?

5. To what extent are musical-interaction activities
reported as beneficial or effective?

6. Which components of the musical-interaction activ-
ities are reported as promising?

7. What is the scientific quality of the studies in
this field?

Method

Scoping review

Scoping reviews are commonly used to identify and
map available evidence in a given research area which
is not sufficiently established to be suitable for a sys-
tematic review approach. It includes a variety of study
designs and varies in terms of study quality (Munn et
al. 2018, Arksey and O’Malley 2005). We argue that
this is the current state of the research fields of musical
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Table 1. Search strategy for PubMed database.
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Search ((((((syndrom*[Title/Abstract] OR impairment[Title/Abstract] OR disab*[Title/Abstract] OR "brain injury"[Title/Abstract] OR
autism[Title/Abstract] OR "cerebral palsy"[Title/Abstract] OR "mental retardation"[Title/Abstract] OR "special needs"[Title/Abstract] OR
"special need"[Title/Abstract] OR "learning disability"[Title/Abstract] OR "learning disabilities"[Title/Abstract] OR "developmental
disability"[Title/Abstract] OR "developmental disabilities"[Title/Abstract])) OR brain damage, chronic[MeSH Terms]) OR disabled
children[MeSH Terms]) OR intellectual disabilityMeSH Terms]) OR mental retardation[MeSH Terms]) OR intellectual disabilities[MeSH
Terms]) OR education, special[MeSH Terms])) AND (((((music*[Title/Abstract] OR "music therapy"[Title/Abstract] OR "interactive
music"[Title/Abstract] OR "musical interaction"[Title/Abstract] OR "music interaction"[Title/Abstract] OR "music education"[Title/
Abstract] OR "music activities"[Title/Abstract] OR "music activity"[Title/Abstract])) OR music therapy[MeSH Terms]) OR therapy,
music[MeSH Terms]) OR music[MeSH Terms])) AND (((((child*[Title/Abstract] OR adolescen*[Title/Abstract] OR teen*[Title/Abstract]
OR "young adult"[Title/Abstract] OR "young adults"[Title/Abstract] OR pupil*[Title/Abstract] OR student*[Title/Abstract] OR
youth*[Title/Abstract])) OR child, preschool[MeSH Terms]) OR young adultfMeSH Terms]) OR adolescent[MeSH Terms])

interaction in children and young people with S/PIMD.
Unlike the procedure for systematic reviews, it is
uncommon to submit a pre-registered protocol for scop-
ing reviews. Instead, scoping reviews are typically
iterative, so that changes or critical distinctions can
appear during the actual review, and these, in turn, may
change the inclusion/exclusion criteria (Oudshoorn et
al. 2021). Often, as is the case with the present study,
scoping reviews can involve considerable time spent on
screening articles due to broader search strings. Munn
et al. (2018) highlight that, unlike systematic reviews,
scoping reviews are not always subject to quality
appraisal and do not always involve a summary of find-
ings. Nonetheless, we have chosen to perform a quality
appraisal and include a summary of findings more in
line with a systematic review approach, in an attempt to
provide an overall assessment of the evidence base.

Search strategy

The review aims to identify all studies examining
musical interaction in children and young people with
S/PIMD in peer-reviewed journals written in English
during the period 2000-2020. Potential studies were
identified through computer-assisted searches in the
PsychINFO, Scopus and PubMed databases. In add-
ition, through Google Scholar, all papers were screened
which cited the prior systematic review by Brown and
Jellison (2012). The reference lists in the identified
articles, and relevant review articles, were examined
with the aim of identifying additional studies of rele-
vance. The database searches were performed using
various combinations of keywords and mesh/thesaurus
terms, which were developed with assistance provided
by the Stockholm University Library. The search terms
consisted of descriptors related to: (i) intellectual or
developmental disability (ii) music and (iii) children
and young people. The databases were initially searched
in October 2019, and the search was updated in January
2020. Table 1 presents the search terms used, and
shows how they were combined in one of the databases,
PubMed.

Inclusion criteria

Empirical research studies were included which exam-
ined children and young people with S/PIMD (age:
birth-21 years old) and musical interaction, and which

were published in peer-reviewed journals in English
between the years 2000 and 2020. The timeline was
chosen in order to focus on the most recent papers from
the last two decades. Because of the heterogeneity of
the specific terms/nomenclature used in both research
and clinical contexts to refer to children and young peo-
ple with what can be described as S/PIMD (Maes et al.
2021), descriptions equivalent to the term were consid-
ered for incorporation. Examples include children and
adolescents with impairments, with learning disabilities,
with no verbal language, in need of support in all
everyday life situations, with extensive sensory-motor
difficulties and with medical comorbidities. This, in
turn, led to many initial hits (see Table 1).

Exclusion criteria

Studies were excluded which did not report data from
cases or groups of individuals with S/PIMD (or equiva-
lent) or who were 21 years of age or less. A study was
also excluded if the musical-interaction activities only
involved listening to recorded music. Equally, the study
was excluded if no empirical data were presented.

Screening process

The three databases were independently accessed and
searched using the same search terms, but using differ-
ent strategies and specific wording, given the unique
structure of each database. Table 1 shows the strategy
used for searching the PubMed database. The studies
retrieved were imported into the online web form
‘Rayyan’ (https://rayyan.qcri.org), where the authors
coded whether the study should be included or
excluded, and stated the reason.

Study selection

The selection process for the studies followed the four
stages of the PRISMA guidelines (Liberati et al. 2009):
(1) identification, (2) screening of title and abstracts,
(3) eligibility and (4) inclusion. The first step, the iden-
tification phase, involved searches in the aforemen-
tioned databases and forward citation. This resulted in
3683 studies. The next step, the screening process,
began with the removal of duplicates. Then the rele-
vance of the studies was screened by the three authors,
by reading titles and abstracts.
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Scopus PsychlInfo PubMed Forward citation Brown &
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2
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= Studies identified through combined searches
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Studies after duplicates removed (n=2864)
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Studies screened on title and abstract by three .
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Figure 1. Flowchart of study selection for scoping review.

Given the variety of terms used in the field and in
different geographic locations, we used broad search
terms in order to include all relevant studies. First, we
identified studies involving research participants with a
developmental or intellectual disability who engaged in
musical interaction. The second step was to identify
studies with research participants who were non-verbal,
and had severe motor or other sensory impairments, as
well as an early developmental level according to 1Q/
DQ (developmental quotient) or adaptive functioning
measures. The relevance of the studies was further
examined in a third step, where two of the authors read
the full text of each of the articles identified in the
second step. As shown by the flow chart in Figure 1,
the remaining 29 studies were rated through consensus
discussions. As a result, 25 studies were included.

Strategy for data synthesis and

grading evidence

The studies that met the inclusion criteria were sum-
marised in a standardised form to enable the findings to

International Journal of Developmental Disabilities 2021 voL. O

be compared and contrasted across studies. The aggre-
gation of research was analysed in relation to the
research questions. A summary of each study is pre-
sented in Table 2, with reference to the follow-
ing aspects:

e Participant characteristics. The number, age and sex
of the participants were reported. The various terms
and descriptions used for children and young people
with S/PIMD in the original studies were maintained
(e.g. profound developmental disabilities, motor-cogni-
tive disabilities, profound and multiple learning diffi-
culties, etc.). Eventual additional conditions were also
reported (e.g. Rett syndrome, Cortical vision impair-
ment, Autism spectrum disorder, etc.).

o Study designs and data collection methods. The fol-
lowing study designs were found: (i) Case-study
design; (ii) Single-subject experimental design; (iii)
Experimental group design; (iv) Longitudinal observa-
tion study; (v) Other design. Categorising studies was
challenging due to the diversity of approaches and
designs. These included qualitative, quantitative and
mixed-method studies, which used different kinds of
epistemological premises and terminology to describe
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Figure 2.
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research-related concepts (e.g. outcomes/targeted abil-
ities or behaviours, effectiveness/proposed benefits of
intervention). We acknowledge the complementary
benefits of qualitative and quantitative research, in that
qualitative research often contributes to a deeper
understanding of complex phenomena and mechanisms
in music therapy, whereas quantitative research has
strengths in evaluating the effectiveness of an
approach (Erkkila 2016). In terms of our approach to
categorisation, a case-study design presents musical-
interaction activities, targeted abilities or behaviours
and participants in a descriptive way, and it uses pre-
dominantly qualitative data collection methods (Yin
2014). A single-subject experimental design, by con-
trast, always uses quantified variables, through which
a musical-interaction activity is evaluated experimen-
tally against a control condition. Similarly, experimen-
tal group designs evaluate the effectiveness of an
intervention quantitatively, by comparing a (quasi)
randomised or mnon-randomised musical-interaction
intervention group and a comparison group. A longitu-
dinal observation study includes a number of observa-
tions of one individual or a group of individuals
participating in musical-interaction activities over a
longer period of time, and is commonly evaluated
quantitatively. The last category, ‘other design with
musical-interaction activities’, includes studies which
used a short study design format called a case report,
or studies with some features and descriptions from
single-subject experimental methodology, but which
do not qualify as experimental due to a lack of con-
trol condition(s).

Terms used in the studies to describe the participants.

We also report data collection methods (e.g. video
observations, surveys, interviews, etc.) and the types of
research instrument used (e.g. author-constructed
research instruments, extant/standardised research
instruments, no specific research instruments, etc.).

o Types of musical-interaction activity. The following
categories were formed in relation to the musical-inter-
action activities for individuals and groups: (i) active
music therapy, (ii) technology-mediated and multisen-
sory musical activities, (iii) dual treatment, (iv) music
lessons. The exact meaning of these categories is
reported in the results. Additionally, we report whether
there was a control/comparison condition to which the
musical-interaction activities was contrasted.

o Abilities and behaviours in focus. This centred on the
goals of the musical-interaction activities. In quantita-
tive studies, this was often referred to as the dependent
variable. In qualitative studies, the term was not used,
and we chose instead the term ‘abilities and behav-
iours in focus’ as an epistemologically neutral term to
describe the focus and outcomes of the interventions
and activities. Six categories were formed: (i) social
interaction and communication; (ii) engagement, atten-
tion and affect; (iii) musical abilities; (iv) movement
and motor skills; (v) cognitive abilities; (vi) other abil-
ities and behaviours. In several studies, more than one
of the abilities or behaviours in focus was highlighted
in the results.

e Reported benefits or effectiveness of intervention. Here
we summarise the extent to which the studies report

International Journal of Developmental Disabilities 2021 voL. O No. O 9
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Figure 3. Abilities and behaviours in focus in the studies.

positive benefits, or the effectiveness of the musical-
interaction activities. We adopted this conceptualisa-
tion because of the diversity of terms used in different
studies. This section also notes whether there were any
differences in relation to any eventual con-
trol conditions.

e Promising components of musical interaction. We
identified promising components of musical inter-
action, as reported in the studies. We were analytically
informed by inductive content analysis used in system-
atic reviews (Elo and Kyngas 2008, Mikkonen and
Kaariainen 2020): the raw data (the articles) were read
through several times in order to identify and extract
units of meaning involving promising components of
musical interaction. The units of meaning were listed
in an EXCEL sheet, and read through several times in
order to identify overarching categories. The process
of identifying the categories was in keeping with an
inductive approach, in that it took place iteratively and
exploratively, rather than basing it on an a priori
checklist (Kyngas 2020).

o Study quality. Although quality appraisals are not
always used in scoping reviews, we chose to evaluate
the quality of the studies included. The quality of the
evidence was assessed using the adapted Evidence-
Based Librarianship Critical Appraisal Checklist
(EBL-CAC) used in a recent study with the same tar-
get group (Van Keer and Maes 2018). The included
studies were critically analysed with the EBL-CAC, to
determine their validity and appropriateness from the
perspective of a more quantitative research tradition.
Meta-analysis was not appropriate due to the nature of
the research questions, as well as the heterogeneity of
the studies, methods and data types. The checklist was
developed according to the conventions of the quanti-
tative research paradigm, and was therefore not par-
ticularly suitable for assessing the qualitative aspects
of the selected studies. Nonetheless, we consider that
this complementary approach provides a way of evalu-
ating the research which has been carried out, and
makes it possible to identify directions for future
research. In practice, the first author followed the
checklist and rated each feature separately in accord-
ance with guidelines described in Glynn (2006) and
Van Keer and Maes (2018).
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Reliability check of quality appraisal

The quality appraisal inevitably involves a subjective
component. Following Tarvainen et al. (2020), an inter-
rater reliability check was conducted to examine the
reliability of the quality appraisal in a randomly chosen
(5/25) 20% of the studies, as performed by two of the
authors. The reliability check yielded a match of 86%
point-by-point agreement. A common benchmark for an
acceptable percentage of agreement is >80%
(Nurjannah and Siwi 2017).

Results

Participant characteristics

As expected, based on previous accounts (Nakken and
Vlaskamp 2007, Maes et al. 2021), a heterogeneity of
specific terms was used to describe participant groups,
as shown in Figure 2 (e.g. Profound and Intellectual
Developmental Disabilities, Profound and Multiple
Learning Difficulties (PMLD), Severe and Multiple
Disabilities, Significant Cognitive Challenges, Motor-
cognitive Disabilities, Profound Developmental Delay,
etc.). It is worth noting that the terms S/PIMD and
PIMD were not used in any of the studies.

In terms of the aetiology of the ID, the largest group
with a known aetiology consisted of individuals with
Rett syndrome (7/25, 28% of studies). Other reported
conditions consisted of a number of neurodevelopmen-
tal and medical conditions: autism spectrum disorder
(ASD); attention deficit hyperactivity disorder
(ADHD); epilepsy; scoliosis; hydrocephalus; premature
birth complications including bronchopulmonary dys-
plasia; and motor and sensory difficulties. Several par-
ticipants had cerebral palsy, and in terms of sensory
disabilities, many were reported to have visual impair-
ments, including cases with cortical blindness and
Norrie’s disease. Nevertheless, the studies
extremely varied in terms of the level of detail they
reported for the characteristics of participants. In one
study involving a participant with a rare diagnosis,

were
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Table 3. Quality appraisal, using an adapted EBL Critical Appraisal Checklist.

Item Yes No Unclear N/A

Study population

1.1 Is the chosen study population consistent with the population about which conclusions are drawn? 23 1 1

1.2 Are inclusion and exclusion criteria definitively outlined? 21 2 2

1.3 Is the sample size large enough for sufficiently precise estimates, representative 25
of the entire population?

1.4 Is the choice of population bias-free? 25

1.5 If a comparative study, were participants randomised into comparable groups? 2 23

1.6 Was informed consent obtained? 15 3 7

Data collection

2.1 Are data collection methods clearly described? 18 7

2.2 Were inter-observer and/or intra-observer bias reduced? 11 11 3

2.3 Is the instrument included in the publication or is its content clearly described? 16 8 1

2.4 |s the data collection instrument validated? 2 13 10

2.5 Does the study measure the outcome at a time appropriate for capturing the intervention’s effect? 19

Study design

3.1 Is the study type/methodology utilised appropriate? 19 6

3.2 Is the research methodology clearly stated at a level of detail that would allow its replication? 14 6 5

3.3 Was ethics approval obtained? 15 7 3

Results

4.1 Are the outcomes clearly stated and discussed in relation to data collection? 21 4

4.2 Are the results clearly outlined? 23 1 1

4.3 Are confounding variables accounted for? 14 9 2

4.4 Do the conclusions accurately reflect the analysis? 19 6

4.5 Does the study build upon previous research and are suggestions provided for 22 3

further areas to research?
4.6 Is there external validity?

25

specific information on the condition(s) was omitted to
avoid jeopardising participant confidentiality.

In terms of the number of participants in the selected
studies, (12/25) 48% had 2—10 participants, followed by
one single participant in (9/25) 36%, and (3/25) 12% of
the studies included 11-20 participants. Only one study
(4%) had more than 50 participants. The age of the par-
ticipants ranged from 4 to 19years old. In two of the
studies the ages were not specified (participants were
described as ‘an adolescent boy’ in one and ‘children’
in the other). In total, 187 participants with S/PIMD
were included.

Study designs

A majority of the selected studies had a case-study
design (15/25, 60%). Several studies were reported as
single-subject experimental designs (5/25, 20%); three
of these had a baseline phase (i.e. ‘single-subject
experimental design’ according to the categories
described previously), whereas the other two were
included in the ‘other design with musical-interaction
activities” category, as there was no baseline/control
phase. Another study design category consisted of lon-
gitudinal observational studies (3/25, 12%). One study
(4%) had an experimental group design, and another
was a case report study, allocated to the ‘other
design’ category.

Data collection methods

Qualitative data were reported in (12/25) 48% of the
studies. Quantitative data were reported in (9/25) 36%.
In four studies (16%), a mixed-method approach to data
collection and reporting had been used (a combination
of qualitative and quantitative data collection methods).

A large majority of the studies used video record-
ings/observations as a main data collection method (20/
25, 80%). In (4/25) 16% of the studies, interviews were
carried out with staff or caregivers. In (2/25) eight per-
cent of the studies, parental and staff questionnaires and
rating scales were used. The categories and distribution
in the studies were as follows:

e Author-constructed research instruments—Newly cre-
ated instruments for the study were reported in (9/25)
36% of the studies.

e Systematic observation procedures—Checklists, event/
duration, recordings and time sampling were reported
in (6/25) 24% of the studies.

e In (6/25) 24% of the studies, no specific research
instrument was reported.

e Extant research instruments—Standardised tests, or
tests used or based on those used in other studies,
were reported in (4/25) 16% of the studies.

Types of musical-interaction activity
A substantial majority (19/25, 76%) of the musical-
interaction activities were carried out individually,
involving one participant with S/PIMD and a musical-
interaction partner (e.g. educator, therapist). In (3/25)
12% of the studies, these activities were carried out in
groups of children or young people with S/PIMD.
Individual as well as group activities were performed in
(3/25) 12% of the studies.

In terms of the types of musical-interaction activity
carried out, the following categories were formed:

e Active music therapy was found in a majority of the
studies (16/25, 64%). They were predominantly carried
out individually, although some studies included small
groups. Some studies specified the approach, such as
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improvisational music therapy (3/25, 12%). One study
consisted of analytical music therapy and another of
creative music therapy. In the other studies, music
therapy activities included vocalisation and sound pro-
duction, dancing and moving to the music, sensory
stimulation and playing instruments.

e Technology-mediated and multisensory musical activ-
ities were found in (5/25) 20% of the studies. This cat-
egory included the use of digital interfaces and
assisted devices in musical instruments (e.g. micro-
switches or musical ‘smart-things’), with a varying
level of multisensory feedback (e.g. visual, tactile) in
addition to the music itself.

e Dual treatment was found in (2/25) eight percent of
the studies. In this type of activity, musical interaction
was combined with another therapy (e.g. physiotherapy
or speech and language therapy).

e Music lessons were found in (2/25) eight percent of
the studies. These consisted of whole-class
musical activities.

Abilities and behaviours in focus

The focus of musical-interaction intervention varied in
the identified studies, and several focused on two or
more abilities and/or behaviours (see Figure 3). Social
interaction/communication was the focus of (18/25)
72% of the studies, and engagement, attention and
affect were highlighted in (11/25) 44% of the studies.
Musical abilities were the focus of (8/25) 32% of the
studies, and movement and motor abilities in (6/25)
24%. Cognitive abilities such as grasping object per-
manence, making choices and understanding causality,
were highlighted in (3/25) 12% of the studies. The last
category, other behaviours, (e.g. reduced parental stress,
reduced frequency of epileptic seizures, participation
and strategies used by music therapists) was found in
(3/25) 12% of the studies.

Reported benefits and effectiveness of
musical-interaction activities

A large majority (21/25, 84%) of the studies reported
positive benefits or effectiveness of the musical-inter-
action activities (see Table 2). Of these 21 studies, five
included a control group or condition. In another (3/25)
12% of the studies, partial effectiveness was reported
(e.g. in some behaviours and/or abilities, or in some
participants). Finally, one study (4%) reported that
musical interaction was no more effective than the con-
trol conditions. Thus, all but one study reported bene-
fits, effectiveness or partial effectiveness of musical
interaction on the abilities and behaviours of interest.

Promising components of musical interaction

Six categories were identified and developed according
to the way the authors of the included studies had iden-
tified promising components of musical interaction.
Several studies proposed more than one promising com-
ponent. Three of the studies were not captured in any
of the categories. Detailed information on the categories
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to which each study was allocated can be found in
Table 2. The following six categories were formed:

1. Responsivity of the interaction partner: The most
commonly noted promising component of musical
interaction was the responsivity of the interaction
partner (in 11/25, 44% of the studies). This involved
the interaction partner listening, tuning in and follow-
ing the child’s lead, as well as allowing pauses. The
studies described how energy emanating from the
interaction partner had the potential to motivate more
responses from the child. Several studies highlighted
that the level of stimulation had to be adjusted to the
child’s mood and level of arousal.

2. Singing songs: Another commonly used and highly
valued component of musical interaction involved
singing songs (in 8/25, 32% of the studies). Using
the names of participants and singing instructions
were reported to motivate participation. Another
benefit involved the naturally occurring repetition in
songs, which could contribute to greater opportunities
for learning skills such as greeting and making
choices. The studies illustrated how pauses in songs
acted as a cue for participants to become active and
take the initiative.

3. Structure and predictability: Another component
highlighted in the studies involved a set structure or
framework for the musical interaction (in 8/25, 32%
of the studies). This helped to identify and respond
to children’s subtle communicative initiatives, and
also encouraged and developed reciprocity between
interaction partners. A flexible use of routines within
a given structure was considered to support under-
standing and anticipation in the participants.

4. Long-term interventions: Long-term intervention peri-
ods were suggested in (6/25) 24% of the studies, due
to long adaptation times, the time required to process
information, small developmental steps, and the need
for considerable time to establish a therapeutic alli-
ance with the interaction partner. It was also argued
that this benefited the interaction partner in terms of
his/her ability to detect subtle changes or develop-
mental steps in the child with S/PIMD, and to scaf-
fold children’s interactions more effectively. Some of
the studies also suggested more frequent musical-
interaction activities (preferably several days a week),
since these children take a long time to learn.

5. Technology-mediated and multisensory musical activ-
ities: (5/25) 20% of the studies described the poten-
tial of technology-mediated and multisensory musical
activities or musical instruments to motivate children
with S/PIMD to participate. These studies argued that
the musical activities and instruments were motivat-
ing, providing different sensory experiences, and that
they offered new opportunities for self-expression in
children and young people whose physical limitations
meant they had difficulties using traditional musical
instruments.

6. Therapeutic alliance within the musical interaction: 5/
25 (20%) of the studies described the essential role
of the therapeutic alliance, or a well-established rela-
tionship with the interaction partner, in the success of
the musical-interaction activities. A trusting relation-
ship was considered to encourage better performance
in the participants.
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Quality appraisal

To address the final research question involving quality
assessment of the studies, an adapted EBL-CAC was used
to conduct a critical analysis of the included studies, as
suggested by Van Keer and Maes (2018). An overview of
the results is provided in Table 3. Scores for each study
can be provided by the first author on request.

In a large majority (23/25, 92%) of the studies, the
chosen study population was consistent with the popu-
lation to which the conclusions applied. Inclusion/
exclusion criteria were also clearly outlined in a large
majority of the studies (21/25, 84%). The alternative
‘not applicable’ (N/A) was chosen for all the studies in
items 1.3 and 1.4, as none of them claimed to be repre-
sentative of the entire study population. Informed con-
sent (from caregivers) was reported in (15/25) 60% of
the studies.

The data collection methods were clearly described
in a majority of the studies (18/25, 72%). The remain-
ing studies were characterised by case descriptions
where the data collection methods were not clearly
described. Reliability testing was reported in (11/25)
44% of the studies, and information on the assessment
instrument was included in (16/25) 64% of them. Only
(2/25) eight percent of the studies used research instru-
ments with a standardised administration format which
had been subjected to psychometric evaluation, e.g. the
Vineland adaptive behaviour scales (Sparrow et al.
2016). A majority of the studies (19/25, 76%) measured
the intervention or musical-interaction activities at a
time appropriate for capturing their effect according to
the adapted EBL-CAC. However, it was not possible to
determine this in studies characterised by short case
descriptions.

In a majority of the studies (19/25, 75%) the meth-
odology seemed appropriate according to the EBL-CAC
guidelines. In the remaining studies the information was
too limited. In (14/25) 56% of the studies, the level of
detail was sufficient to allow the study to be replicated.
Ethical approval was reported in (15/25) 60% of
the studies.

In (21/25) 84% of the studies, outcomes were
described and discussed in relation to the data collec-
tion and research questions. The results of 23/25 (92%)
of the studies were considered to have been outlined
clearly. Confounding variables were accounted for in
(14/24) 56% of the studies. In (11/25) 44% of the stud-
ies, the conclusions were not fully reflected in the anal-
yses presented. To comply with the criteria for external
validity, selection of the study population, the method-
ology used and the results presented should be as bias-
free, representative and transparent (Van Keer and
Maes 2018) as possible. A flaw in at least one of these
categories gave the study a ‘no’ score for external val-
idity (4.6), and this was the case for all the studies.

L. Johnels et al. Musical interaction with children and young

Study origin

The studies included two based in Asia, five in the
USA, four in Australia, seven in the UK and eight in
Europe. A few were collaborations between researchers
from different countries and continents, so that the total
number was greater than 25.

Discussion

The aim of this study was to perform a scoping review
of empirical research involving musical interaction with
children and young people with S/PIMD, in order to
provide guidance for research and practice. Peer-
reviewed articles written in English were screened. A
narrative synthesis was carried out to answer the
research questions on participant characteristics, study
designs and methods, abilities and behaviours in focus,
reported benefits and promising components of
musical-interaction activities. The included studies also
underwent quality appraisal. Twenty-five articles were
found which met the inclusion criteria between the
years of 2000 and 2020. The research emanated from
different countries and continents, with perhaps a small
concentration to Europe and the UK.

Participant characteristics

In line with a heterogeneity of specific terms/nomencla-
ture used in both research and clinical contexts, previ-
ously noted by Maes et al. (2021), we also found a
heterogeneity of specific terms used to describe the par-
ticipant groups. In part, this could be because different
countries use different terminologies to describe this
group (Maes et al. 2021). For instance, in the UK,
PMLD is the most commonly used term, whereas in
several other parts of the world the term S/PIMD or
PIMD is more commonly used (ibid). Since none of the
studies in the current review used the term (S/)PIMD, it
does not appear to be established among researchers in
the fields of music or music therapy. Hence, it is
important to use different terms to refer to the group
when conducting systematic literature searches, in order
to detect all available eligible studies. More generally,
differences in the terminology can sometimes lead to
ambiguous communication in both research and prac-
tical settings in terms of the level of functioning and
(the very considerable) support needs of the individuals
in question (Maes et al. 2021).

The largest sub-group of study participants, those
with additional conditions, involved children and young
people with Rett syndrome. This is a group with a
known aetiology, and a relatively large body of research
has been conducted with them in relation to music. The
role of musical interaction for this group is also widely
acknowledged in clinical contexts, as a means of devel-
oping social interaction, relatedness, communication
and attention, and stimulating movement and motor
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abilities (Elefant 2001, 2002, Wigram and Elefant 2008,
Bergstrom-Isacsson 2011). The second largest group
involved a combination of severe or profound ID and
ASD or ADHD. Similarly, the review by Brown and
Jellison (2012) highlights a relatively strong interest in
children with ASD within the field of music therapy.
They consider this interest to be due to a considerable
increase in autism diagnoses in recent decades, and to
reflect very considerable research interest in this group
more generally, so that research on musical interaction
is no exception in this regard. In a systematic Cochrane
review on music therapy for people with ASD,
Geretsegger et al. (2014) demonstrated that music ther-
apy was superior to standard treatment or placebo in
terms of social interaction, communication, initiation
and social-emotional reciprocity in people with autism
(where the absolute majority did not have S/PIMD).
There are no obvious indications in this review that
musical interaction or music therapy is more beneficial
for the subgroups of individuals with Rett syndrome or
autism (combined with S/PIMD), compared with the
benefits seen in the larger group with S/PIMD.
However, this topic merits further examination.

Study designs

Children with S/PIMD are a heterogeneous group
whose different functional limitations, comorbidities
and abilities may lead to different developmental trajec-
tories (Van Keer and Maes 2018). In combination with
the low prevalence and great heterogeneity of subjects
in the population, this may contribute to the dominance
of descriptive case studies with a single or small sample
size in the field. This is also reflected in this review. In
fact, (15/25) 60% of the studies consisted of case-study
designs, and (21/25) 84% had ten participants or fewer.
Van Keer and Maes (2018) noted that the data gathered
from several experimental single-subject design studies
can provide a knowledge base within the research field
of S/PIMD, where large-scale samples are seldom feas-
ible. In order to pool data from different studies statis-
tically, the studies need to be sufficiently similar in
terms of design, intervention and outcome measures.
This was not the case in the studies we reviewed. As a
consequence, we considered the studies individually
and narratively presented some important themes and
general conclusions. There were only three single-sub-
ject design studies (including a baseline/control condi-
tion) in the review, and only one experimental group
design study. Van Keer and Maes (2018) argue that
more experimental single-subject experimental design
studies would perhaps produce a cumulative generalis-
able knowledge base in terms of interventions and
developmental outcomes for children and young people
with S/PIMD. It is possible that this is also the case in
the field of music therapy and musical interaction.
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Data collection methods

Detailed video observations were the most commonly
used data collection method. Since this group of partici-
pants is unable to self-report, observations are seen as a
viable data collection method (Van Keer and Maes
2018). Nevertheless, we acknowledge that observational
studies can be problematic in research with people with
S/PIMD, since changes in behaviour may be very sub-
tle, identifiable only by people who know the person
well. Van keer and Maes have suggested that comple-
mentary assessment methods are preferred in terms of
validating observational data, and these were applied in
several studies. Examples include combining different
data collection methods such as proxy-interviews, rating
scales and surveys. The research instruments used had
been constructed predominantly by the authors (9/25,
36%). Only (4/25) 16% of the studies used standardised
tests or instruments which had been tested for their psy-
chometric properties. It is worth noting that no specific
assessment instruments were used in as many as (6/25)
24% of the studies. Waldon and Gattino (2019) reported
that, in general, tests and measures used in music ther-
apy which have been tested for their psychometric
properties are limited in number. In concordance with
Waldon and Gattino, this review reflects a need for
developing new measures and exploring psychometric
properties in existing assessment instruments as they
are applied in musical interaction with the S/
PIMD population.

Types of musical-interaction activity

The present study used the term ‘musical interaction’ as
an umbrella term to describe situations in which at least
one child or young person with S/PIMD was involved
in making music with a therapist, an educator or an
interaction partner, with primarily non-musical goals.
The majority of the musical-interaction activities used
in the studies consisted of active music therapy. This
was not unexpected, given that music therapy techni-
ques used in practical settings since at least the late
1960s has had an active orientation, focusing on non-
verbal communication, social relatedness and other
non-musical goals (Wigram et al. 2002, Nordoff and
Robbins 2007, Wheeler 2013). For example, the
Nordoff Robbins Creative Music Therapy Model, one
of the most established models for this population, is
based on the conviction that all people, regardless of
their disabilities, have an innate musical expression
which can materialise as a result of supportive relations
(Nordoff and Robbins 2007). The second largest group
of musical-interaction activities involves technology-
mediated and multisensory musical activities or instru-
ments. Growing access to technology-mediated instru-
ments within the field of music therapy and music
education practices is apparent in an increasing number
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of studies, where the authors claim that technology-
mediated musical instruments offer enriched participa-
tion (Stensaeth and Ruud 2014, Magee 2013). For par-
ticipants with S/PIMD and severe motor disabilities,
this will potentially provide new ways of expressing
themselves musically, which are not fully accessible
with traditional musical instruments. In (3/25) 12% of
the studies, the multisensory elements in the musical
activities were highlighted as benefiting the level of
engagement and attentiveness in the participants. This
is worth noting, since engagement and attentiveness are
often considered important prerequisites for develop-
ment and learning more generally (Carpenter et al.
2015, Mahoney et al. 2007), and are often reported to
be low in people with S/PIMD (Munde et al. 2009).
The extent to which the perceived usefulness or effect-
iveness of musical interaction is moderated by specific
kinds of activity, the theoretical background of the
approach, and the training and credentials of the inter-
ventionist were not fully addressed in this review. This
would nevertheless be an interesting avenue for future
studies in musical-interaction research generally, and
when working with the S/PIMD group in particular.

Abilities and behaviours in focus

Not surprisingly, a majority of the studies focused on
abilities and behaviours in the domain of social inter-
action and communication. Since this is a population
with very limited means of communicating, it is of vital
importance to know more about alternative avenues for
communication such as musical interaction. Another
large domain was ‘engagement, attention and affect’.
As discussed previously, these behaviours are of major
importance for development more generally (Carpenter
et al. 2015, Mahoney et al. 2007), and thus very rele-
vant in a population where low and fluctuating levels of
attention and engagement are very often seen (Munde
et al. 2009, Carpenter et al. 2015).

Reported benefits and promising components
of musical-interaction activities

In terms of the reported benefits or effectiveness of
musical interaction, all but one study considered it
beneficial for the abilities and behaviours in question.
However, as shown in the present study appraisal, only
five of the studies which reported that the activities
were effective had a control condition, so the results
should be interpreted with caution. Six commonly
shared categories were identified in the studies in terms
of promising components of musical-interaction activ-
ities. The first category, involving responsivity of the
interaction partner, was found in almost half of the
studies. This is perhaps unsurprising considering that
many of the musical-interaction activities were carried
out by music therapists who are specifically trained to
be attuned and attentive to the clients’ needs and ways
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of expressing themselves (Wigram et al. 2002).
Furthermore, singing songs (category 2), provided a
structured and predictable framework for musical inter-
action (category 3). Equally, long-term interventions
(category 4) and establishing a therapeutic alliance
between the interaction partners (category 6) were
described as beneficial for both participation and devel-
opment in children. In terms of singing songs, repetitive
and motivational aspects were highlighted, including
singing the participant’s name and using pauses to
enable the participant to initiate. Furthermore, a set
structure and long-term interventions were considered
to enable the interaction partner to identify subtle devel-
opmental changes, and to scaffold the child more
adequately. The categories are reflected in the four prin-
ciples for meaningful relations through music, as sug-
gested by McFerran and Shoemark (2013): (i) the
therapist listens attentively and (ii) takes responsibility
for the structure, (iii) initiation is sought from the par-
ticipant, and (iv) the relationship is built over time. As
described earlier in this review, a considerable number
of technology-mediated and multisensory musical activ-
ities and instruments (category 5) were used in musical-
interaction activities. These were considered to provide
the participants with enriched ways of expressing them-
selves musically, and to motivate and engage them in
musical interaction. In sum, these are all important
strategies that potentially can provide insights for future
research with musical-interaction activities. Also, we
believe that the findings could be of interest to practi-
tioners working with music and children and young
people with S/PIMD, e.g. therapists, teachers and dir-
ect-support staff, since the studies provide an initial
summary of beneficial and evidence-based approaches
and procedures which can be applied in every-
day settings.

Quality appraisal

To assess the scientific quality of the studies, we used
the adapted EBL-CAC (Van Keer and Maes 2018). The
quality assessment revealed considerable heterogeneity
in terms of study design, methods used, level of details
reported and overall quality of the studies. The quality
varied from poor validity (12%) to high validity (88%).
None of the studies claimed to be representative of the
entire population or free of bias in terms of participant
selection/recruitment. Hence, the generalisability of the
results should be interpreted with caution. There was
only one between-group comparison study, in which
study-group assignment was not randomised. There
were a few studies with within-group (pre-post)
comparisons.

In a quality appraisal, the choice of checklists clearly
influences the outcome. Inevitably, certain values are
assumed when it comes to scientific quality assess-
ments, and the instrument we use tend to favour
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quantitative research procedures, including randomised
controlled trials (RCT). In the research field of S/
PIMD, large group studies or RCTs are seldom feasible
(Van Keer and Maes 2018). In our quality appraisal,
some of the studies using qualitative methods, e.g.
detailed phenomenological descriptions of music ther-
apist-client interactions, were given rather poor validity
ratings. We nevertheless wish to highlight once again
that the poor validity index is partially a result of the
quality appraisal checklist rather than exclusively
reflecting the actual quality of a study, and that many
other qualities involving detailed and nuanced context-
ual understandings or therapeutic impressions may not
be captured by the checklist ‘score’. Indeed, given the
small number of studies within this research area, all
studies could be seen as pioneering in a way. As noted
earlier, if the data collection methods and analysis are
presented transparently, the data gathered from several
studies may be able to provide a cumulative knowledge
base within a certain research field. For this to be pos-
sible, data collection methods and analyses need to be
transparent and reported in sufficient detail to allow
comparisons. Following Erkkila (2016), we suggest that
qualitative, quantitative and mixed-method research are
all needed to investigate different aspects of musical
interaction with children and young people with
S/PIMD.

Limitations, future directions and implications

for practice

Many challenges are involved in research with children
and young people with S/PIMD. For instance, data col-
lection will mainly be dependent on observational stud-
ies and proxy reports, since the participants themselves
are seldom able to self-report (though this can be feas-
ible for some individuals with severe intellectual dis-
ability if alternative and augmentative communication
techniques are used (e.g. Calculator 2009). Another
identified challenge involves the lack of validated
research instruments (e.g. evaluated for their psycho-
metric properties) to assess this group of participants
(Maes et al. 2021, Engelhardt ef al. 2020). This is also
reflected in this review. McFerran and Shanahan (2011)
highlighted yet another gap to address in further
research, involving the need for research instruments
which capture both musical and non-musical behav-
iours. Research instruments created within the field of
musical interaction or music therapy should be used
and tested by a number of researchers in order to ensure
validity. Considering this situation, as well as the poten-
tial of musical-interaction activities for this vulnerable
group, more creative research is called for.

This scoping review has mapped and critically
reviewed the research on musical interaction and chil-
dren and young people with S/PIMD. We have focused
on musical-interaction activities in which two or more
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people are engaged in shared music-making. Pure
receptive music therapy and listening to music were not
targeted in this review. Since listening to (recorded)
music is not an uncommon activity for people with S/
PIMD, its possible benefits might be addressed in future
research (Ford 1999). We hope that this review helps to
identify promising areas of research as well as gaps in
the literature. In terms of implications for practice, we
specifically wish to emphasise the six categories identi-
fied for promising components of musical interaction,
which could provide practical ways of engaging chil-
dren and young people with S/PIMD in music educa-
tion or therapy, as well as in leisure activities. Also, all
but one study reported the benefits/effectiveness of
musical interaction on the abilities or behaviours of
interest. Thus, findings suggest that music therapy and
musical-interaction sessions can improve a number of
skills in children and young people with S/PIMD.
Practitioners might also be inspired by certain methodo-
logical approaches in the research field. For instance,
video recordings seem to be important tools in captur-
ing subtle changes or progress in this population. While
the quality of the evidence for musical interaction in
not consistently strong, the findings highlight the
importance of future research in this important area
of knowledge.
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