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ABSTRACT

Music listening interventions (MLIs) have the capacity to
reduce the experience of pain in many contexts such as
cancer, procedural pain and labour. Additionally, the
effect size of MLIs in pain contexts has been shown to be
moderate using meta-analyses, with patient chosen music
shown to predict this outcome. However, meta-analyses
have not identified the cognitive mechanisms
underpinning the positive effects of MLIs, which
coincides with inconsistencies in terms of how MLIs are
delivered (eg. duration, frequency, style, genre, music
selection, sound quality) and evaluated. In order to
address these inconsistencies, the current study uses a
qualitative approach to gain a deeper understanding of the
existing literature in terms of the overlapping
characteristics of MLIs using a systematic scoping
literature review. The review identifies several music
related factors integral to MLIs including, musical
features, music with cultural relevance, and sound
quality. Additionally, the review identifies several non-
music related factors such as volume control,
environmental comfort, direction from the researchers
and individual differences in music engagement. These
additional factors should be considered or controlled for
more rigorously in future music intervention studies.

1. INTRODUCTION

Music interventions are currently being implemented in
pain management contexts such as geriatrics, obstetrical
care, neurological dysfunction and palliative care [1].
This is supported by several meta-analyses that
demonstrate the overall impact of music interventions in
pain management contexts [2 – 5]. However despite the
overall success of music interventions, a major problem
remains in terms of the inconsistency with which music
listening interventions are delivered and evaluated [4, 6].
Wide variability has been documented in relation to the
duration, frequency, style, genre, equipment, preparation,
choice, rationale, personnel adopted [3]. As a result MLIs

currently vary from simple tape recordings in the
background of a clinic room, to a full orchestral
performance in hospital lobbies [7]. Furthermore this
variability in how interventions are delivered is reflected
by large statistical heterogeneity in effect sizes of music
intervention studies [2], indicating that some
interventions are more effective than others, yet it is not
clear where the differences lie.

A major distinction made in music interventions
is between music therapy and music medicine [4]. The
key difference being that music therapy sessions involve
a music therapist specially trained in music theory, and
MLI sessions do not. Indeed music medicine
interventions do not require delivery from a trained music
therapist or necessitate additional techniques yet deliver
comparable results [3]. Curiously, in the absence of a
therapeutic relationship, it is not clear how the positive
effects of MLIs are mediated. Currently it is deemed of
paramount importance to establish whether it is the
therapist or the music itself that mediate the beneficial
effects of music listening [8]. A recent development in
MLI research is the role of personally chosen music over
experimenter chosen music [3,6]. Initially it was thought
that specific musical features, such as beats per minute,
tempo or valence of music may elicit the beneficial
effects of music interventions in the absence of a music
therapist. However using meta-analysis to examine the
contribution of featural components, determined that no
specific feature of the music contributes to positive
outcomes witnessed in music interventions. Additionally,
it is increasingly recognised that different people often
respond very differently to the same piece of music [9],
and reciprocally different pieces of music can be used to
get the same functional effect known as functional
equivalence. This has been repeatedly demonstrated with
one meta-analysis including 3731 cancer patients
indicating that personally chosen music has a much larger
impact on pain reduction compared to researcher chosen
music [4].

Taking these two points together this raises the
broader question of what are the core components of a
MLI [3,10,11]? Previous literature reviews have
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examined the effectiveness of music interventions in
analgesic settings [3] but have failed to identify the
specific mechanisms underpinning MLIs [3,10,11].
Accordingly music listening interventions need to be
classified further in order to isolate the therapeutic
component involved in MLI. At this point it is necessary
to synthesise the factors that that have already been
identified by researchers in a MLI context. This will help
to structure future research aimed at identifying the
cognitive mechanisms the mediate the analgesic effects of
MLIs. Since meta-analyses have already examined the
literature using a quantitative approach, a deeper
consideration of the literature should be performed
qualitatively using a systematic scoping review. This will
enable a thorough examination of the literature for the
current proposed models of the underlying rationale in
music interventions.

Aim and Objectives

The aim of this review is to examine what is known from
the existing literature about the characteristics of MLIs
used in analgesic settings. The primary objective of this
scoping review is to describe the characteristics of MLIs
when used in different analgesic settings. This will help
to identify what is known from the existing literature
about the characteristics of MLIs and will help to
generate testable hypotheses which can then be tested to
isolate the underlying mechanisms of MLIs
experimentally.

2. METHOD

This study comprises a scoping literature review using a
descriptive-analytical method in line with previous
guidelines [12-13]. This review involves five stages, (i)
development of the research question, (ii) identifying
relevant studies, (iii) study selection (iv) charting the
data, and finally, (iv) summarizing and reporting the
results. The research team conducted the review
according to a previously published scoping review
protocol [14].

Search Strategy

2.1.1 Electronic Databases

A systematic search was conducted using a subgroup of
the electronic databases included in the study by Lee
(2016); EBSCO Music Index and RILM, and EBSCOhost

Psychology and Behavioural Sciences Collection,
CINAHL Plus (EBSCO), Pubmed (Medline). These
databases were chosen as they include music listening
studies in a range of healthcare contexts from a multitude
of health professionals, including music therapists.
Additional hand searching of music therapy journals will
not be performed, given that these journals are included
in the Music Index RILM database and will be searched
systematically. It was considered unnecessary to locate
every available study, because the results of a conceptual
synthesis will not change if ten rather than five studies
contain the same concept but will depend on the range of
concepts found in the studies, their context and whether
they are in agreement or not [15]. Accordingly, this
review focused on ‘conceptual saturation’ with maximum
variability and in essence designing the resulting set of
studies to be heterogenous rather than the homogeneity
seen in meta-analyses.

2.1.2 Developing the search string

An initial search strategy was devised that was later
refined in the light of early pilot searches. This included
specific search parameters that allowed a targeted search
without using extensive limiters that may reduce the
quality of the search. Three search terms; specifically,
music, listening and pain (see table 1), were used as the
core terms to develop a three-pronged search string, along
with their variations and MESH terms. First direct
synonyms of each term known to the research team were
added to the string, which was then refined by the
research librarian. Second each term was used to find
additional keywords or MESH terms specific to each
database, and added to the string using the database
search builders. Thirdly, each string was then searched
for separately, before combining the searches. This
procedure was followed, using identical limiters,
expanders and date range for each database to ensure
consistency in the resultant search string produced.
Limiters included studies published in the English
language, since this was the only language of the
researchers, and studies published in peer review
journals. Additionally, the search was limited to include
articles with available abstracts, published between
January 1st 2006 and June 15th 2017. This was considered
necessary by the research team to ensure that the review
could be completed within the planned time frame
available.

Music music OR song OR songs OR singing
OR melody OR melodies OR tune OR
opera OR concert OR musical

Listening listening OR hearing

Pain pain OR ‘Pain management’ OR
neuralgia OR soreness OR ache OR
tenderness OR headache OR myalgia OR
analgesia
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Table 1. Search String

2.2 Study Selection

2.2.1 Document Retrieval

A total of 474 documents were retrieved across the four
databases (see figure). Two independent reviewers agreed
to exclude 175 articles based on the abstract and title
content and include 104 articles for full text review.
Based on the two reviewers’ decisions Krippendorf’s
alpha was calculated as 0.6754, indicating good
agreement.
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Figure 1.Prisma Flow Diagram of Article Selection

2.2.2 Quality Assessment and Full Text Review

Each article was reviewed in full by at least one author to
assess the quality of the article and to deduce suitability
for inclusion. A minimum quality assessment was
conducted to ensure that all studies included met the
appraisal criteria of the five ‘fatal flaws’ (see table 3; 16].
Each article was then assessed to ascertain whether it met
the conditions of the inclusion and exclusion criteria
outlined in table 2. Out of the 104 articles that were
reviewed in full, 75 articles were included in the
qualitative synthesis (See Appendix A)

Inclusion Criteria

1. Evaluate pain experience in wakeful patients in the
presence of music listening

2. Are applied in a healthcare or laboratory setting

3. Use receptive music interventions where the person
actively or passively observes music, either live or
recorded for at least one part of the research study.
This can be in conjunction with other activities, i.e.
visualisation or dance performance, but this is the
minimum requirement for an MLI.

4. Measure pain by either self-report measures or
reduced pharmacological analgesic requirements.

5. Are empirical studies with primary data collection,
including randomised, quasi-randomised, one armed
trials, and qualitative accounts of MLIs

Exclusion criteria

6. Only focus on the process of making music

7. Focus on pain or injuries caused by performing music

8. Primarily examine issues of hearing loss, hearing
disorders or other issues of aural health

9. Focus on the use of music as part of a patient
information material

Table 2. Inclusion and Exclusion criteria

2.3 Charting the Data

2.3.1 Data Extraction

In order to extract the data systematically and
consistently a data extraction form was developed in
Microsoft excel by the research team in line with
previous recommendations. The form consisted of a
series of data points deemed necessary to answer the
research question posed in the systematic review
protocol. The extraction tool was piloted by two members
of the research team on a random sample of 10 papers
and was then reviewed to determine whether the data
being extracted was consistent with the research question
and purpose. The final form had a semi-structured format
(see figure 2). Each variable was allocated one field in the
data extraction form, and fields were expanded to
accommodate text if required. Partial double data
extraction was completed on a 10% random sample, and
single data extraction was completed on the remainder of
the papers.

2.3.2 Thematic Synthesis

A thematic synthesis strategy was developed, in line with
previous guidelines [15] involving three stages (1) the
reviewer coded the text, line by line according to its
meaning or content, using EPPI reviewer 4 software.
There was no limit imposed on the number of codes that
could arise in the text. (2) Descriptive themes were
developed by grouping and combining codes based on
similarity to develop analytic themes. Sometimes this
meant incorporating two similar codes with a slightly
different meaning to produce a descriptive theme, and the
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overall code would be relabeled to reflect this. Codes that
only applied to a very small number of studies (i.e. three
or less) were re-coded into larger analytical themes where
possible using the process above. (3) Descriptive Themes
were then grouped together to form analytical themes. In
some instances, this meant dismantling analytical themes
and re-coding them into separate analytical themes for
example ‘cultural context’ was re-coded into ‘culture’ or
‘context’ which were two themes that already existed.
This helped to draw boundaries between the analytical
themes in instances where descriptive themes overlapped
two categories.

3. RESULTS

Inductive thematic synthesis identified the core
components of MLIs identified in the existing literature.
Themes were grouped in terms of music related factors;
such as musical features, music with cultural relevance,
and sound quality of music, and non-music related factors
such as volume control, environmental comfort, direction
from the researchers and individual differences in music
engagement.

3.1 Music related factors

3.1.1 Musical features

Several studies focussed on the specific features of beats
per minute and rhythm in the music used in the music
intervention, particularly in studies where researchers
selected the music on behalf of the participants. Many
studies attribute the success or failure to musical features
in the music such as the tempo or rhythm, however
several conflicting accounts emerged in terms of the role
these features play. Some studies emphasised that they
used music with a slow tempo such as 60-80 beats per
minute, with gentle rhythms, which was considered to be
universally relaxing, and assumed to be beneficial in pain
relief contexts.

"The music group listened to sedative instrumental music
with a slow tempo, with 60-80 beats/minute, which had
been reported to be calming and relaxing.
Björkman 2013

In contrast other studies emphasised that they
intentionally used strong rhythms, with the intention that
these rhythms could help to facilitate active listening or
active pushing.

“After two hours music was changed by midwife, type and
volume were changed to be more rhythmic in order to
help with active pushing.”
Simavli 2014

These two conflicting accounts of the role of rhythm or
tempo may be reconcilable if music is considered to have
different roles in different pain contexts.

“For the active listening, the same musical pieces were
available divided into two subcategories depending on
the choice of patient: calm or dynamic (calm music
comprised pieces with a tempo of 30-60 beats/ minute,
dynamic music comprised pieces with a tempo of 60- 120
beats/minute).”
Mercadle 2015

3.1.2 Music with cultural relevance

Another aspect of music used in MLIs, was that music of
a style native to the listener was often used providing a
greater opportunity for the music to have cultural
relevance to the listener. This was seen both in studies
where participant selected music was chosen and studies
that used experimenter selected music.

“Music was different types of the most popular and
classic music in Finland, 2000 songs, from which people
chose their favourite.”
Vaajoki 2012

It is likely that using traditional or folk music from a
person’s own culture might bear significant relevance or
meaning to them. It may be a song that they’ve learned in
school or know from a family tradition or perhaps
remember hearing at a birthday or as a lullaby. From this
perspective it seems that music with cultural relevance
represents music with a specific sense of meaning to the
listener.

“MG were allowed to listen to music of their choice from
among six types, popular psalm songs based on carnatic
classical ragas, classical music, devotional songs, folk
songs, soft instrumental music, and bioacoustics (a
soothing mixture of soft instrumental music along with
nature sounds).”
Harikumar 2004

3.1.3 Sound Quality

While not mentioned in every study examined, a
considerable number of studies made some reference to
the type of equipment used to deliver the music
intervention, and sometimes the associated sound quality.

“Music was played over MRI compatible headphones."
"A soundcheck was done with a designated classical
music piece to ensure that the quality and loudness were
comfortable for each participant.
Dobek 2014

This equipment used across studies varied enormously
across studies from high quality personalised headphones
attached to patient controlled mp3 players to nearby
loudspeakers. The wide disparity of equipment used
would also likely introduce different levels of sound
quality in each music listening experience.

“The patients listened to the stimuli using Senheiser HD
205 headphones with passive attenuation ambient noise”
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Garza-Villareal 2014

“Listened to music of their choice from a selection of
classical, instrumental, or rock music that was
transmitted by nearby loudspeakers, as we were afraid
that using headphones would cause a lack of control and
increase anxiety levels.”
Cakmak 2017

Additionally, it seems that there would be a big
difference in attention levels required to focus on music
coming from personal headphones, compared to a nearby
loudspeaker, where it is still possible to hear the sounds
of healthcare staff and equipment. In many cases practical
concerns such as communication with staff or
compatibility with the procedure were also emphasised,
indicating that music interventions are often integrated
with routine medical care.

3.2 Non-Music related factors

3.2.1 Volume Control

The issue of control of the volume level was identified in
several studies. This is different from the actual loudness
of the music and corresponds with patients or participants
ability to regulate or change the volume during the music
experience as they so wished.

‘The patients could control the volume themselves"
Björkman 2013

There was considerable variation across studies in
relation to whether subjects could control the volume
during the experiment or whether it was set at a fixed
level. Or whether participants were allowed to initially
choose the volume level, which remained fixed for the
remainder of the experiment.

“The music volume was set at a comfortable level for
subjects according to their preferred volumes. While in
the POR, the music volume was controlled by the
investigator.”
Chen 2015

In studies where speakers were used, it seemed that
participants had little say in the volume of music played
in the healthcare environment, and volume control tended
to be absent in these studies. Where headphones were
used volume tended to be dictated by the patients
themselves depending on what they preferred or found
comfortable with no specific volume advocated.

‘Volume level was self- selected by participants as
appropriate to personal taste.”
Finlay 2015

This creates two very different scenarios in terms of
volume control, one patient centered approach where they
are put in control of the music, and another where control

of the music is maintained or adjusted based on the needs
or desires of the healthcare team.

3.2.2 Environmental Comfort

Many interventions described the ways in which they
changed or controlled the environment during the music
intervention, to enhance comfort and reduce competing
noises or distractions. In many instances hospitals were
also often characterized as noisy, unfamiliar and stressful
environments, and a great emphasis was placed on the
benefits of silence in this context as well as the benefit of
music.

“This study was conducted between 3 to 6 P.M. of the
day after surgery because the traffic of hospital staff
was lower and patients routine care was completed and
other people were less likely to be present and to
interfere with the process.”
Jafari 2012

In home or lab settings, emphasis was often placed in
finding a comfortable position, or sitting in a comfortable
chair. Additionally, emphasis was placed on avoiding
other routine activities so that music was the sole focus of
their engagement, without competing demands.

“These patients were asked to listen to the music for at
least 25 min twice a day in available morning and evening
hours while sitting on a comfortable chair in a quiet
environment, being not overly hungry or full and doing no
other activities.”
Alparslan 2016

In hospital settings this involved reducing extraneous
noise and preventing disruptions to the interventions by
visitors or hospital staff.

“In preparation for the intervention, the researcher
prepared the patient and environment well (turned off cell
phones, shut the door, and eliminated distractions), and
tried to keep the patients from being disturbed.”
Liu 2015

This specification on finding a comfortable or quiet
space, seems to emphasize the often busy or hectic nature
of a hospital environment, or indeed a person’s day to day
routine and the need to provide a more suitable
environment to aid recovery or enhance wellness.

3.2.3 Individual Differences in music engagement

Individual differences tended to be characterized in terms
of demographic information, individuals cognitive style,
and musicality. Demographic differences between
individuals were mentioned across studies including,
gender, culture, or age, and reflect the fact that these
demographic differences have been shown to impact
music engagement in other contexts.
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“The choice of music is important, and the response to
music is influenced by earlier experience of music as
well as by gender, age, culture, mood, and attitude.”
Björkman 2013

Musicality of participants was also assessed in many
studies in terms of participants musical behavior or music
engagement or musical training, however most studies
did not assess musicality or music training of participants
using a previously validated instrument. It was
recognized in many studies that participants attitude or
affinity towards music was likely to impact the
effectiveness of the intervention, acknowledging that
people who dislike music are less likely to benefit from
an MLI.

“It is likely that the patients who enrolled in this study
already had a special affinity for music.”
Bradt 2015

The emphasis on individual cognitive style or capacity
was also emphasized in several studies, with one
particular study emphasizing the role of empathizing and
sympathising in musical interactions.

“Empathizers are may be attracted to the emotional
content of the music, whereas the Systemizers may be
attracted to musicianship and performance level”
Garza-Villareal 2012

Accounting for individual differences in music
interventions accounts for the fact that different people
have different life experiences and intrinsic value sets
that impact how they interact with music. It also suggests
that these differences underpin the meaning that people
derive from music and the importance music plays in
their day to day life. In order to understand how people,
interact with music interventions, it is important to take
these individual life experiences and value sets into
account.

“Providing culturally appropriate music to the mixed
study sample of Malay and Chinese may have enhanced
effectiveness of the music intervention.”
Hook 2008

3.2.4 Directions from researcher

Instructions from the researcher team or health
professional were a prominent feature of many MLIs.
Participants were often given instructions on how to
focus on the music, how much music to listen to or
factors to consider when choosing their own music to
listen to.

“A nurse instructed patients in the intervention group on
how to listen to the music when the patient was on the
colonoscopy table"
Björkman 2013

The presence or absence of such instructions are likely to
affect how participants engage with the music and may
also affect the overall outcome of the intervention.
Additionally, participants were also given guidance on
when to listen to the music, and in some cases were
provided with additional reminders to encourage more
regular listening of music in a home context.

“Participants were encouraged to use it as much as
possible that evening and during the first 2 days, with
reminders four times a day.”
Good 2010

Although not every study outlined specific instructions or
guidance provided, many studies did so, regardless of
whether the actual music sample music was selected by
the researcher, or the participant. This emphasizes
differing levels of direction from the researcher,
depending on the level of instructions, and differing
degrees of freedom in terms of patients’ choice in their
self-selected music.

“Patients listened to self-chosen music (curated by
experimenter after phone call) that was highly pleasant
and slower than 120 beats-per-minute.”
Garza-Villareal 2014

4. DISCUSSION

The aim of this review was to examine the characteristics
of MLIs used in analgesic settings, using a qualitative
approach to gain a deeper understanding of the existing
literature. Using thematic synthesis this review describes
the musical aspects of MLIs such as sound quality,
musical features, and music with cultural relevance, as
well as the less recognized non-musical features of music
interventions such as volume control, environmental
comfort, individual differences, directions from the
researcher.
This review identified the fact that many researchers

alter the environment in which the music intervention
takes place, ensuring that comfort is maximized and
potential disruptions or competing distractors are
minimized. Thus, it seems controlling environmental
noise and creating a comfortable environment during the
music listening experience plays an integral part in MLI
delivery. This is in line with previous studies that have
demonstrated the role of social context in music listening
[18]. It stands to reason that the social context of the
hospital or lab environment will also impact the outcome
of the music interventions. It also contextualizes music
interventions within a holistic framework, emphasizing
the person-music-environment interaction in mediating
the outcomes of MLIs [28]. Further research should
examine the role of the healthcare environment more
closely to investigate the factors that either facilitate or
disrupt positive outcomes MLIs.
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Accounting for individual differences in music
interventions accounts for the fact that different people
have different life experiences and intrinsic value sets
that impact how they interact with music [9]. People vary
in their musical background and experience which may
impact how they engage with music in MLIs.
Specifically, people who don’t like music, are probably
less likely to benefit from a music intervention. Often
people have different emotional reactions to the same
piece of music; highlighting that individual cognitive
factors mediate between acoustical perception and
psychological response to music [19]. Cognitive
interpretation in terms of memory and personality factors
and learning in terms of previous cultural experience also
influence emotional responses to music [20-21]. This is
particularly important to consider in the context of music
with cultural relevance, which may be more likely to
trigger related episodic memories or evaluative
associations. It also suggests that these differences
underpin the meaning that people derive from music and
the importance music plays in their day to day life. In
order to understand how people cognitively engage with
music interventions, it is important to take these
individual life experiences, cultural background and value
sets into account. A greater emphasis needs to be placed
on the fact that aesthetic responses to music involve an
interaction between the stimulus and the listener’s mental
state rather than treating music as a stimulus that evokes
certain responses [22]. While this is well recognized more
broadly in music psychology, it seems it needs to be
given further consideration in an MLI for pain context,
with increased focus on the role of musicality and
individual musical emotions in mediating the benefits of
MLIs.

Many of the studies that were reviewed,
emphasized the fact that they carefully chose music or
encouraged patients to choose music with a slow tempo,
usually 60-80bpm. This recommendation is in line with
models of entrainment and based on the idea that
respiration rates vary with music tempo. Such that a
relatively slow musical tempo would lead to slower
respiration and subsequent relaxation coupled with a
reduction in perceived pain. While logical, this
recommendation was initially based on the results of only
one study, and this assumption has now been repudiated
by meta-analysis [3-4]. Moreover, it is completely at odds
with the fact that self-selected music considered more
effective than experimenter chosen music.
Experimenter’s tend to select music with a slow tempo
and an absence of strong rhythms. This is the opposite to
what would be considered high-groove music, with
groove perceived more in music at tempos between 100-
120 bpm [24] and depends on the rhythmic pattern of the
music [25]. In contrast people tend to prefer music that is
perceived as being high-groove [26] and more people
may have selected high groove music when given the
freedom to choose their own music. Groove is defined as
wanting to move some part of the body and is associated
with excitability of the motor cortex [27] indicating the

physical experience involved in listening to high groove
music. Since groove accounts for how the auditory
experience manifests as physical motivation, more
emphasis should be placed on the role of groove in MLIs
in a pain context.

Previous studies emphasize the role of patient
choice in the music listening process as it is considered to
enhance the patients’ locus of control, and subsequent
ability to cope with their pain [28]. Contrary, within the
context of patient selected music, some researchers
maintain a certain level of control by directing patients to
music of certain types, which in turn undermines the
concept of truly patient selected music from an unlimited
choice. This is despite the fact that the there is no
evidence to support the particular types of music being
advocated, or the methods of engagement being
encouraged. It must also be acknowledged that while,
reminders to use music interventions might be a useful
way to maximize participation, directions on how to
listen may not always be helpful from the participants
perspective. Perhaps expert listeners already have optimal
strategies for music listening that could be disrupted
following instructions, whereas less experienced listeners
might benefit to a greater degree from researchers’
direction. At this stage the optimal level of involvement
from health professionals in MLIs not clear. Additionally,
it seems that the specific music choice is not the only
level at which the patient can control in the music
intervention, with opportunities for enhanced patient
involvement by giving patients control over the volume,
as well as ability to change the songs as required.

5. CONCLUSIONS

Using thematic synthesis this review describes the
characteristics of musical listening interventions in pain
contexts in terms of both musical factors and non-musical
factors. The review highlights that it is important to
consider the comfort of the patient during MLIs whether
they are at home or in hospital and to minimize any
potential disruptions. It also emphasizes the role of
individual differences such as musicality, personal and
cultural associations with music, and that should be
recognized more widely in MLI literature as they are the
basis of music engagement and musical emotions. The
review reflects previous studies that emphasize the
importance of self-selected music and identifies
additional levels at which the patient can exert control in
the MLI, with opportunities for enhanced patient
involvement in volume control and personalized listening
devices. Finally, this review suggests perceived groove as
a potential difference between experimenter and
participant chosen music, since experimenters tend to
choose music outside of the optimal tempo range for
groove to occur. These hypotheses should be explored
further through experimental design to isolate the active
components of MLIs.
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