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What is it that connects together work of a doctoral student
and studies conducted by a high profile lab team lead by a
senior professor? Research methodology, is based upon
establishing the basic connective tissue while crossing borders
across hierarchies and disciplines. Although Research
Methodology is not a discipline in its own right, comprising
design, data collection, data analysis, and discussion, it is the
foundation upon which we grow our common knowledge
base in science. During the past several years, methodological
innovations have changed the kinds of research design and
methodological approaches studies have taken on in
significant ways [1].
For instance Big Data and new technologies for data
acquisition as well as for data analysis will enforce changes in
not only numbers, but in quality, and intensity. Researchers
have to use such innovative methods to a steadily growing
extent, in order to keep track of the above mentioned
developments within the international science community.
One major consequence is that former strict barriers
between quantitave and qualitative research will diminish. Socalled Mixed Methods Research will come to the forefront
more and more. Music Therapy and MusicMedicine will
greatly benefit from such developments, as valid research only
is possible through combinations of quantitative and
qualitative research parameters [2].
It is important to note that today there is no longer a
discussion of which methodological approach is “more valid”,
qualitative or quantitative. State of the art especially in
healthcare related science is a mixed approach.
Another significant aspect is the establishment of Centers
of Excellence - research networks between research
institutions in- and outside universities, in order to cope with
these innovative challenges and taking advantage of the above
mentioned chances to reach a higher level of problemorientated research applicable as well as to individuals as to
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society in general. Such networks consist of multidisciplinary
teams providing necessary resources and expertise to match
Big Data as well as new technologies. The near future already
visible at universities especially in US and Europe is a
combination of Crowd Sourcing with Artificial Intelligence
used to draw deep insights into sociopsychological as well as
therapeutic topics to an extent not yet known. The Arts in
Healthcare, Music Therapy and MusicMedicine should try to
be part of such research networks as this provides a chance to
realize inclusive research approaches in the field, holding huge
promises for the future of holistic healthcare.
Holtrop et al provide a recent overview of how mixedmethods research can be applied to large-scale studies with
Big Data utilizing data transformation for merging qualitative
and quantitative data sets in addition to traditional analytical
procedures [3].
While introducing such innovative and most powerful
tools in our research work, we should however consider
another major aspect of such changes which is under growing
discussion today. This is the art of connecting actual
knowledge with hermeneutic competence. As our focus is
shifting more towards technology and data that can be
recorded, documented and controlled mixed methods are
even more important and facilitate our capacity to keep up the
balance between numbers and real human life [4]. Science in
healthcare should be meant to bring together formulas and
data with real human life. Using numbers exclusively, a
physician or a Music Therapist will never understand her/his
patient / client. Health care needs both, hard scientific data,
statistics and external evidence on one side, and a creative
method to evaluate and describe human interaction when
meeting the patient. Quality within health care means quality
of individual interaction, including building mutual trust, free
atmosphere, inner reflection and freedom to be open. This is
the complexity that formulated the inner core of the Healing
Arts.
Music Therapy and MusicMedicine serve as THE
paradigm for such approaches to research and practice. The
articles presented in this issue provide excellent examples.
In Music Therapy and Stroke: An Integrative Review
Jamee Ard and Barbara Wheeler provide an integrative review
that explores how clinicians and researchers have addressed
the various consequences of stroke through the use of music
therapy. They identify 39 articles and explore the potential of
MMD | 2016 | 8 | 4 | Page 144

Music & Medicine | 2016 | Volume 8 | Issue 4 | Pages 144 – 145

Spintge & Loewy | Aspects of Research Methodology

	
  
music therapy as a critical intervention-providing
rehabilitative mechanisms that they summarize as being useful
in developing and refining clinical practice in treating stroke
survivors.
In a topic that is not typically addressed in music and
medicine, Eric Pfeifer, Anna Sarikaya and Mac Wittmann take
on the phenomenon of silence in Changes in States of
Consciousness during a Period of Silence after a Session of
Depth Relaxation Music Therapy (DRMT). Their quest to
understand the role of silence in relaxation and prevention is
notable, and this study is the first of its kind, providing
interesting findings for clinicians and their use of music with
any and all populations.
In An Experimental Field Study of the Effects of Listening
to Self-selected Music on Emotions, Stress, and Cortisol Levels, a
team of researchers, Marie Helsing, Daniel Västfjäll, Pär
Bjälkebring, Patrik Juslin, and Terry Hartig question the role
of self selected music on stress and emotional intensity. Their
findings substantiate the critical role of perception and
qualification for patients’ musical inferences.
The next article takes readers from silence, and patientpreferred into a new systemic understanding for investigating
the theoretical framework of music listening modalities, such
as GIM and other similar music listening therapies. In Harry
Ballan and Anna Abraham’s Multimodal Imagery in Music:
Active Ingredients and Mechanisms Underlying Musical
Engagement we examine the biological roots as well as the role
of music in the regulation of individual and social life viewing
integration from a multimodal perspective. Concepts such as
arousal, imagery, attentional engagement, emotion, memory
and analogous processes are considered, making this work a
most interesting read.
One arena that is not so commonly addressing in music
and medicine is the role of spirituality. In Integration of
Spirituality, Music and Emotions in Health Care Frances
Hendriëtta Le Roux, and Christof Sauer substantiate the
thinking that holistic, whole-person care must consider the
complex spiritual needs of patients. They argue that music is
capable of affecting spiritual aspects which are distinctly
related to the emotional needs related to health and wellness.
This article substantiates how they are inextricably linked.
In the past two issues of ‘Music and Medicine’- we have
read about the Canadian-based Music Care model. One of the
goals of our journal is to showcase models of integration as
they are developing in hospitals and Universities across the
globe. In Part 3 of 3: 10 Domains of Music Care: A Framework
for Delivering Music in Canadian Healthcare Settings Beverly
Foster, Sarah Pearson and Aimee Berends reflect exquisitely
how Music Care melds the therapeutic principles of music
within formal healthcare settings and community and homebased contexts. The authors’ conceptual framework for
understanding music care and how it is delivered is well worth
the read. The 10 Domains of Music Care presented in the
current study can be used, as both a research mechanism, or it

	
  
	
  

can provide the means for development-as a protocol for
healthcare providers, or managers, and, even as she states
“decision-makers.”
Where would we be without the composers, the source of
our great classics? The impetus for so many opportunities
where we can create and compose, but which also service our
provisions in our developing relaxation programs, which
affect us in health, but also serve as a stronghold in times of
deep need. It is useful to understand and scrutinize the roots
of great music, particularly the generating elements that
influence great works. In Comparing the Clinical Course of
Tuberculosis with the Musical Flow of Chopin’s Prelude No. 4,
Vernon H. Hoeppner examines the relationship between
music and medicine, through the biographical account of
Frederic Chopin who died of suspected tuberculosis in his
young adulthood. As his disease may have influenced his
composition, Hoeppner’s analyses of his music needs and
expressions provide a unique view of his final Prelude, and a
premise of how he may have so eloquently had goodbyes on
his mind, and perhaps did so within music.
The issue ends on this note-and we are hoping that the
wide range of articles provided in this compilation will inspire
further investigations and developments of practice for our
growing readership. The scope of topics broaden our capacity
to challenge and at the same time unite the way we study,
treat, negate and affirm the seeds of integrative arts and
medicine. We look forward to your continued submissions.
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Abstract

Stroke is an acute event and one of the leading causes of death worldwide. The person who experiences stroke can be
left with functional deficits in cognition, communication, and motor control. Music has been used to address the
sequelae of stroke since the beginning of the 20th century. Researchers have studied music therapy’s impact on stroke
impairment from the inception of the field, with an increasing amount of research taking place coinciding with
advances in neurological imaging. This integrative review explores how clinicians and researchers have addressed the
various consequences of stroke through the use of music therapy. Multiple databases were searched, including
CINAHL, Cochrane Database of Systematic Reviews, EBSCO, INGENTA, MEDLINE, OVID, as well as online sources
such as Grey Literature Report. This process resulted in the identification of 39 articles that researched the use of
music therapy in the rehabilitation of persons with stroke. Results from this study may contribute to the ongoing
potential role that music therapy plays in stroke rehabilitation. Findings contained within can be used to develop and
refine clinical practice.
Keywords: music therapy, stroke, stroke rehabilitation, integrative review.

Introduction
Music and medicine have been linked throughout history,
serving one another in healing mind, body, and spirit. One of
the first music therapy courses offered at a university trained
musicians to work in hospitals to address the mental and
physical disabilities of soldiers returning from World War I
[1].
Since the beginning of the 20th century, research
confirmed music’s effectiveness in rehabilitating individuals
with neurological impairments caused by acquired brain
injury [2]. Recent research has found that the brain is capable
of adapting when damaged, and that music can play a role in
neurological re-mapping [3].
Music therapy in the treatment of acquired brain injury
was the subject of a Cochrane review in which it was suggested
that a systematic review of this topic was needed “to more
accurately gauge the efficacy of music therapy as a
rehabilitation intervention for people with acquired brain
injury as well as to identify variables that may moderate its
effects” [4,p3].
With the above in mind, the authors narrowed their
exploration to those studies where music therapy clinicians
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and researchers had addressed the consequences of stroke
specifically and found that diverse methodologies had been
utilized. As a means of reviewing and incorporating the
majority of this research, the authors conducted an integrative
review, as this format allows for the inclusion of quantitative
and qualitative research [5]. The process of conducting an
integrative review is the same as that of a systematic review
and, consequently, maintains the rigor of the systematic
review process [6].
Whittemore and Knafl state that the integrative review’s
inclusion of experimental and non-experimental research “has
the potential to play a greater role in evidence-based practice”
for the field of nursing [5,p547]. In the field of music therapy,
Abrams [7] points out that evidence-based practice (EBP) is
increasingly used as a means to solidify the profession’s
usefulness and reputation, especially within the context of
health care services. He states “a close examination of the core
elements in some of the more prominent definitions of EBP
reveals the possibility for an inclusive understanding,
potentially embracing the full range of perspectives” [7,p351].
This echoes the conclusion of Noyes, Popay, Pearson, Hannes,
and Booth who stated, “evidence from qualitative studies can
play an important role in adding value to systematic reviews
for policy, practice and consumer decision-making” [8,p571].
Stroke is an acute event and one of the leading causes of
death worldwide. The impact of stroke is startling in its
breadth, stretching well beyond stroke survivors and their
caregivers, and deep into the fabric of society. In the United
MMD | 2016 | 8 | 4 | Page 146
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States, a stroke occurs every 40 seconds and is the prevailing
cause of disability in adults [9]. In the U.K., a stroke occurs
every 3 minutes and 27 seconds [10].
The person who experiences stroke can be left with
functional deficits in cognition, communication, and motor
control. These impairments can lead to mood disorders and
isolation, contributing to a significantly higher incidence of
depression in the post-stroke population [11]. Such
depression often leads to the avoidance of social and physical
activities that could improve post-stroke health. The financial
impact of stroke is staggering. “Stroke costs the nation $34
billion annually, including the cost of health care services,
medications, and lost productivity” [12]. The American
Stroke Association estimated that Americans paid “$73.7
million…for stroke-related medical costs and disability” in
2010 (2013) [13].
Music and the Brain
The rapidly growing field of music neuroscience is mounting
evidence that music impacts the brain in dynamic ways. An
early study, facilitated by Schlaug, Jäncke, Huang, Staiger, and
Steinmetz [14] correlated musical training and experience
with changes in neurological function and organization. Their
research revealed that the anterior corpus callosum, an area of
the brain essential to interhemispheric communication, is
larger in musicians than non-musicians. Lappe, Trainor,
Herholz and Pantev [15] found short-term musical rhythm
training produced plastic changes in the auditory cortex. This
research suggests that despite the serious consequences of
stroke, there is promise for rehabilitation in the brain’s ability
to recover from this profound event. The research of Wan and
Schlaug [16] has shown that the brain can reorganize itself in
response to an injury such as stroke. Further, plasticity, a
fundamental characteristic of the brain, is not necessarily agedependent.
The brain’s neuroplasticity, however, is not automatic.
Neurological re-mapping and rehabilitation are enhanced
when the individual encounters stimulating environments and
performs activities that require the use of the impaired
functional domains, instead of developing compensatory skills
[17,18]. Music may be a potent tool for promoting plasticity
because it calls upon the brain’s faculties of coupling
“perception and action mediated by sensory, motor and
multimodal integrative regions” [16,p566].
Music’s impact on the brain is not limited to musical
experience or training. A study by Menon and Levitin
[19,p175] found “that listening to music strongly modulates
activity in a network of mesolimbic structures involved in
reward processing including the nucleus accumbens (NAc)
and the ventral tegmental area (VTA), as well as the
hypothalamus and insula.” Several modalities, such as melodic
intonation therapy, music-supported therapy, music medicine

	
  
	
  

as well as music therapy, use music interventions to treat
persons with stroke.
Melodic Intonation Therapy
Melodic Intonation Therapy (MIT) was developed in 1973 by
researchers Sparks, Helm, and Albert for the treatment of
aphasia, a common aftermath of stroke [20]. As early as 1914,
it was noted that patients who could not speak were able to
sing words in a well-articulated manner [2]. The MIT protocol
teaches the person who has experienced stroke to intone
everyday words and phrases on two pitches. These short
‘melodies’ are based on the prosody of the spoken phrase [21].
Beyond the beneficial response that music can promote in
the brain, the inherently musical qualities of speech make
coupling it with music an effective rehabilitative device. Each
of us, regardless of our musical facility, chooses elements such
as dynamics, rhythm, and timbre to help express thoughts,
ideas, and feelings. In this way, we are implementing prosodic
qualities of expression in our communication at every
moment of verbalization [18]. An article by Schlaug,
Marchina, and Norton [22] addressed previous research
claims that the effectiveness of MIT had not been proven with
a formal RCT. Their findings, based on a study comparing the
effects of MIT and a control intervention, “revealed significant
improvement in propositional speech that generalized to
unpracticed words and phrases” [22,p315].
Music-Supported Therapy
Music-Supported Therapy (MST) is a recently developed
protocol intended to address and possibly improve motor
functioning in persons who have experienced stroke. This
method “uses musical instruments, an electronic piano and an
electronic drum set emitting piano sounds, to retrain fine and
gross movements of the paretic upper extremity” [23(p282)].
Participants play exercises demonstrated by the experimenter
and are given physical support when needed. The effectiveness
of this protocol is based upon animal studies, which “have
shown that cortical plasticity is increased by the behavioral
relevance of the stimulation” [24,p1340].
Amengual et al [25,p1] used the MST protocol to study 20
chronic stroke patients and found “changes in cortical
plasticity leading [to] the improvement of the subjects’ motor
performance.” The participants had slight right-hand paresis
after the occurrence of stroke and were given 20 30-minute
sessions of MST.
Music Medicine
In the medical setting, music is sometimes employed by
medical staff (non-music therapists) as an ancillary treatment.
Dileo [26] refers to this type of intervention as “music
medicine.” Such is the study by Chen, Tsai, Huang, and Lin
MMD | 2016 | 8 | 4 | Page 147
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[27] which used a between-subject design to test the responses
of 19 participants while listening to pleasant music,
unpleasant music and white noise. All subjects included in
this study experienced unilateral neglect, a frequent aftermath
of stroke impairing perception as a result of right hemisphere
stroke. The results of this research indicated that listening to
pleasant music, more than the other conditions, boosted
mood and enhanced visual attention.
Doğan, Tur, Dilek, and Küçükdevedi [28] found that just
one session of listening to classical music for 35 minutes
reduced the anxiety of 31 persons with stroke. Their
intervention also included 5 minutes of breathing exercises
and 15 minutes of verbal processing.
Music Therapy
Despite the success of these other modalities in using music to
treat the person with stroke, music therapy can play a unique
role in addressing the sequelae of stroke. As the website of the
American Music Therapy Association testifies “clinical music
therapy is the only professional, research-based discipline that
actively applies supportive science to the creative, emotional,
and energizing experiences of music for health treatment…”
[29].
The fact that music therapy addresses the emotional,
physical and cognitive domains within a dynamic
interpersonal relationship makes it a potent resource in stroke
rehabilitation. A recent case study outlined by Hartley, Turry
and Raghavan [30] illustrates the effectiveness of music
therapy in the treatment of a person with aphasia by treating
these multiple domains. As the authors point out, the music
improvisation utilized in the sessions addressed both the
physical and emotional ramifications of stroke. Furthermore,
music therapy “is different from that of a speech therapist
working with MIT, who will not, according to the method,
create improvised music in the moment according to what the
client is doing, singing, or saying to support emotional
expression” [30,p236].
A key component of any person’s wellbeing is his or her
level of engagement with the community, often referred to as
social capital. Fewer mental health problems occur when
individuals have high social capital [31]. Enabling a patient
who has experienced stroke to remain connected socially is a
key aspect of recovery and rehabilitation; patients who isolate
themselves are more liable to have another stroke within 5
years than patients who have significant relationships [32].
Tamplin, Baker, Jones, Way, and Lee [33] found that
communal singing benefitted cognitive function in stroke
patients and made the recovery of verbal memory and
attention more efficient. They studied 17 choristers in
Australia with aphasia, who participated in a 2-hour chorus
rehearsal once a week. The sessions included songs chosen by
the members of the chorus and vocal exercises. Participants

	
  
	
  

experienced enhanced confidence and were able to increase
their social capital by forming peer support networks.
Integrative Reviews in Music Therapy
As stated by Hanson-Abromeit and Moore [34], a systematic
or integrative review can assist music therapists in various
ways, including formulating guidelines for clinical practice or
addressing a specific clinical question. Additionally, these
types of reviews can function as an aspect of a larger research
project.
In pursuit of illuminating past practice which can, in turn,
assist in formulating guidelines for the future, the authors
considered the following questions, based in part on the
criteria set forth by Robb, Burns, and Carpenter [35] when
reviewing the selected articles.
§ What post-stroke impairments are addressed by music
therapy interventions?
§ What was the content of the music therapy
interventions?
§ Where were the interventions delivered? (Was there
information regarding location, privacy level and
ambient sound?)
§ What strategies were outlined to ensure treatment
fidelity, i.e., that the treatment was delivered as intended
and consistently among the participants?
Materials and Methods
Search Strategy
Using a combination of terms drawn from the controlled
vocabulary appropriate for each database, a comprehensive
search of those listed below was performed between December
1, 2015, and February 1, 2016. Citations of possible articles
were exported to RefWorks to identify duplicates. The
databases searched were: CINAHL, Cochrane Database of
Systematic
Reviews,
Cochrane
Stroke
Group,
ClinicalTrials.gov, EBSCO, EBSCO: SocINDEX, Gale: Health
and Reference Center, INGENTA, JSTORE, MEDLINE,
National Guideline Clearinghouse, OVID, PREMEDLINE,
Proquest Digital Dissertation, Proquest: Health and Medical,
PsychARTICLES, PsychINFO, PUBMED, SAGE Premiere,
TRIP (Turning Research into Practice). In addition, a
handsearch of a list of references compiled from articles and
books on the topic of music therapy and neurological
rehabilitation was performed. The following music therapy
journals and online sources were searched by hand: Music &
Medicine (2009 to present, http://mmd.iammonline.com/),
Journal of British Music Therapy (1987 to present), Grey
Literature Report (http://www.greylit.org/), Journal of Music
Therapy (1964 to 1983), Music Therapy (1981 to 1996), Music
Therapy Perspectives (1982 to 2003), Music Therapy Today
(2000 to 2007),
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(www.wfmt.info/Musictherapyworld/modules/mmmagazine/
magazine_start.html) National Institute for Health Research
(www.nihr.ac.uk/research/Pages/default.aspx), Open Grey
(www.opengrey.eu/about), Voices: A Worldwide Forum for
Music Therapy (www.voices.no).
Inclusion Criteria
	
  
The criteria for articles included in this review were as follows:
§ Studies could be of any design (quantitative, qualitative,
mixed methods);
§ Studies researched the impact music therapy
interventions had on persons with stroke;
§ Participants must have experienced a stroke within 24
months prior to the study;
§ The treatment interventions used were defined as music
therapy;
§ One of the authors of the study is a music therapist or
student enrolled in a professional music therapy
program;
§ The research articles were published in peer-reviewed or
non-peer reviewed journals, theses, dissertations, books,
and/or were conference presentations or other relevant
gray literature.
§ Articles were in English.
Data Extraction
The data on the music therapy interventions were organized
following the guidelines set forth by Robb et al [35] which
were adapted from the Consolidated Standards for Reporting
Trials (CONSORT) and Transparent Reporting of Evaluations
with Non-Randomized Designs (TREND). These guidelines
have been established to “improve the transparency and
specificity of reporting music-based interventions” [35,p271].
Their checklist includes information on:
§ Intervention theory
§ Intervention content (person selecting the music,
description of the music, music delivery method,
intervention materials, intervention strategies)
§ Intervention delivery schedule (number of sessions,
duration, and frequency)
§ Interventionist
§ Treatment fidelity
§ Setting
§ Unit of delivery (individual or group sessions)
Identification of Studies
	
  
After an initial search of databases, the first author and two
research associates independently reviewed the studies to
determine which met the inclusion criteria. Many articles,

	
  
	
  

lacked specificity regarding the amount of elapsed time
between stroke onset and the initiation of music therapy
interventions. Consequently, the reviewers agreed that if a
specific amount of time was not noted but a study described a
participant as an inpatient, it could be assumed that the
patient was still in acute care and had probably only recently
experienced stroke. With this approach, 39 articles were found
meeting the criteria.
Results
	
  
Overview of the Articles
The articles that met the criteria were written between the
years of 1981 and 2015, with the majority (26) written during
or after 2000. Table 1 outlines the study designs implemented,
the majority of which (11) are case studies. Table 2 describes
the sample sizes of the various studies. The sample size in
nearly half of the articles numbered nine or fewer participants,
while 12 studies had 20 or more participants.
What post-stroke impairments are addressed by music therapy
interventions?
The studies addressed stroke’s impact on cognition, speech,
physical abilities, behavior, mood and the phenomenon of
unilateral neglect. Table 3 summarizes the references by the
outcome focus addressed. The largest number of articles
focused on physical sequelae (15). Several articles researched
more than one realm influenced by the occurrence of stroke.
These include Cross, McLellan, Vomberg, Monga, and Monga
[36] (mood, behavior, and mobility), Forsblum, Laitinen,
Särkämö, and Tervaniemi [37] (physical, mental activation
and mood), Forsblum, Särkämö, Laitinen and Tervaniemi
[38] (motor activity, relaxation, mood), Guerrero, Turry,
Geller, and Raghavan [39] (behavior and mood),
Montgomery, Booth, and Hutchinson [40] (self-identity,
mood), Nayak, Wheeler, Shiflett, and Agostinelli [41] (mood
and behavior), Purdie [42] (dysphagia and mood), Särkämö et
al [43] (loss of cognition and mood) and Wheeler, Shiflett, and
Nayak [44] (mood and behavior).
Tables 4, 5 and 6 each focus on a functional domain that
is impaired post-stroke and list the content of the
interventions utilized. Table 4 describes the studies which
addressed speech impairment, a very common aftermath of
stroke. All of the studies which focused on the disruption of
speech addressed production and intelligibility. Only Cohen
and Ford [45] and Tomaino [46] included the issue of
language content in their research. Table 5 outlines the
research included in this review that addressed the impact of
music therapy on the physical sequelae of stroke and the
intervention content. The majority of these articles (7) study
problems in gait arising from the occurrence of stroke. Several
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studies used music therapy to address impairment in
cognition as a result of stroke, as summarized in Table 6.
What is the content of the music therapy interventions?
A list of the criteria regarding intervention content set forth by
Robb et al [35] and the tables summarizing this information in
the review follows:
§
§
§
§

Person(s) selecting the music (Table 7)
Intervention strategies (Table 8)
Intervention materials utilized in sessions incorporating
live music (Table 9)
Intervention materials utilized in sessions incorporating
recorded music (Table 10)

Table 1: Description of Study Designs
Design Format Reference
[52]
[79]
[36]
Case Study
Cohen Cohen Cross
et al
[63]
[39]
Erdonmez & Morley Guerrero et al
[47]
[40]
Hurkmans et al Montgomery et al
[51]
[42]
Poćwierz-Marciniak
Purdie
[69]
[46]
Tamplin Tomaino
Chong et al

Multiple Trials

Thaut et al

Multi-variant
analysis
Pilot Study

Haydn et al

Protocol
Review
RCT

Kim & Tomaino

Repeated
Measures

Kim et al Nayak et al Prassas et al
[68]
[70]
[53]
Suh et al Thaut et al Tsai et al
[44]
Wheeler et al

	
  
	
  

Thaut et al
Carruth

*=RCT

[58]

Comparison
Study
Counterbalanced
Experimental
Design
Mixed Design

[71]

[50]

Cofrancesco

Forsblum et al

[37]

[80]

Cohen & Ford

Forsblum et al

[38]

[45]

Street et al

[55]

[62]
[64]

Malcolm et al

Shin et al

[60]

[67]

Pfeiffer & Sabe
[57]

Kim

[81]

[82]

[59]

Kim & Jo

[65]

[48]

Conklyn et al Paul & Ramsey
[43]
[83]
[61]
Särkämö et al Särkämö et al Thaut et al
[48]

[41]

Table 2: Sample Sizes for Study
Total number
of participants
[50]
[80]
[52]
1 to 9
Carruth Cofrancesco Cohen
[79]
[63]
Cohen Erdonmez & Morley
[47]
[81]
Hurkmans
et al Kim
[65]
[57]
[60]
Kim & Jo Kim & Tomaino Malcolm et al
[40]
[51]
Montgomery et al Poćwierz-Marciniak
[42]
[42]
[69]
Prassas et[46]
al Purdie Tamplin
Tomaino
[45]
[39]
[64]
10 to 19
Cohen &[48]
Ford Guerrero
et al Haydn
et al
[41]
[67]
Kim et al Nayak et al Shin et al
[55]
[68]
[62]
Street et al Suh et al Thaut et al
[53]
[44]
Tsai et al Wheeler et al
[58]
[36]
20 to 29
Chong et al Cross et al
[37]
[48]
Forsblum et al Paul & Ramsey *
[59]
[71]
[70]
Pfeiffer & Sabe Thaut et al Thaut et al
[82]
[38]
30 and above
Conklyn et al * Forsblum et al *
[83]
[43]
Särkämö et al * Särkämö et al *
[61]
Thaut et al

Table 3: Outcome Focus Summary
Outcome
Reference
Focus
[50]
[63]
Cognition
Carruth Erdonmez & Morley Forsblum et
[37]
al
[38]
[59]
Forsblum et al[43] Pfeiffer & Sabe
Särkämö et al
[52]
[79]
[45]
Speech
Cohen Cohen Cohen & Ford
[82]
[47]
Conklyn et al [57]
Hurkmans et[65]al
[42]
Kim & Tomaino Kim & Jo Purdie
[69]
[46]
Tamplin Tomaino
[58]
[80]
[36]
Physical
Chong et al Cofrancesco Cross et al
[39]
[64]
[81]
Guerrero et al Haydn et al Kim
[60]
[48]
Malcolm
et al
Paul & Ramsey Prassas et
[42]
al
[67]
[55]
[68]
Shin et al Street et al
Suh et al
[62]
[70]
[71]
Thaut et al[61] Thaut et al Thaut et al
Thaut et al
Behavior
Mood

[42]

Unilateral
Neglect

[82]

[39]

[41]

Cross et al [44]
Guerrero et al Nayak et al
Wheeler et al
[36]
[37]
[38]
Cross et al Forsblum et al Forsblum et al
[39]
[48]
Guerrero et al Kim et al Montgomery et
[40]
al
[51]
[41]
[42]
Poćwierz-Marciniak Nayak et al Purdie
[43]
[44]
Särkämö et al Wheeler et al
[53]
Tsai et al
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Table 4: Summary of Interventions Addressing Post-Stroke Speech Impairment
Reference
Intervention Content
[52]
Cohen
Breathing and vocal exercises
Rhythmic speech drills
Singing familiar songs
[79]
Cohen
Breathing and vocal exercises
Paired with Visi-Pitch™ feedback
[45]
Cohen & Ford
Singing familiar songs
Conklyn et al

[82]

Hurkmans et al

[47]

Kim & Tomaino

Kim & Jo
Tamplin

[65]

[69]

Tomaino

[46]

Modified Melodic Intonation Therapy

[57]

Singing and rhythmic chanting
Vocal warm-ups
Singing familiar songs
Breathing into single-syllable sounds
Musically assisted speech
Dynamically cued singing
Rhythmic speech cueing
Oral motor exercises
Vocal intonation
Accent-based Music Speech Protocol (physical warm-up, breathing and vocal
exercises, singing familiar songs)
Physical, breathing, vocal, exercises
Rhythmic and melodic articulation exercises
Rhythmic speech cuing
Vocal intonation therapy
Singing familiar songs
Singing familiar songs
Memorization of lyrics
Using expressivity

Table 5: Summary of Interventions Addressing Post-Stroke Physical Impairment
Reference
Intervention Content
Fine motor skills
[81]
Dysphagia
Kim
Vocal exercises
Singing of familiar songs
Breathing exercises
Vocal exercises
Repeat familiar song
Hand grip

Cofrancesco
Chong et al

[80]

[58]

Guerrero et al
Gross motor skills
Arm (spatiotemporal patterns)

	
  
	
  

Thaut et al

[71]

[39]

Playing percussion instruments
Playing autoharp
Playing MIDI-keyboard
Hold harp and/or mallets, pick guitar, play piano and shakers,
pluck strings
RAS (metronome)
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Arm (shoulder and elbow
flexion)

Guerrero et al

[39]

Paul & Ramsey

[48]

OT-lead upper limb exercises accompanied by improvisation on
piano by music therapist
Music-making on electronic instruments
RAS (metronome)

Arm movement (kinematics)

Malcolm et al

Gait

Haydn et al

[64]

RAS (using music in country western or big band style)

[42]

RAS (original composition in Big Band style/accented beats)

Prassas et al
Shin et al

[60]

[67]

RAS (chordal progression played on electronic keyboard with
metronome)
RAS (metronome)

Suh et al
Gait (cont’d.)

[68]

Thaut et al

[62]

RAS (original composition in Renaissance style/ accented beats)

Thaut et al

[70]

RAS (original composition in Renaissance style/ accented beats) or
metronome

Table 6: Summary of References Addressing Post-Stroke Cognitive Impairment
Reference
Cognitive Impairment
Intervention
[50]
Carruth
Face/name recall
Singing a song chosen by therapist used in conjunction with
spaced retrieval technique
Erdonmez & Morley
Forsblum et al

Musical alexia

Playing pre-morbidly-learned repertoire for keyboard chosen
by patient

[37]

Verbal memory, focused attention

Listening to self-selected music, daily for an hour

[59]

Attention, auditory processing,
working memory, musical
memory, initiation and response
inhibition, new learning

Listening & identifying musical cues and melodies; playing
percussion independently; repeating musical cues

Verbal memory, focused attention

Listening to self-selected music, daily for an hour

Pfeiffer & Sabe

Särkämö et al

	
  
	
  

[63]

[43]
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Table 7: Summary of Person(s) Responsible for Selecting the Music
Person Responsible for Selecting Reference
Music
[58]

[52]

[79]

Pre-selected by researcher

Chong et al [82]Cohen Cohen [47]
Conklyn et al
Hurkmans et al
[65]
[60]
Kim & Jo Malcolm et al
[40]
[41]
Montgomery et[48]
al Nayak et al [59]
Paul & Ramsey
Pfeiffer & Sabe
[67]
[55]
[68]
Shin et al Street et al Suh et al
[71]
[61]
[62]
Thaut et al[70]* Thaut et[53]
al * Thaut et al[44] *
Thaut et al * Tsai et al
Wheeler et al

Participant selected

Cohen
Cohen Cohen & Ford
[39]
[64]
Guerrero et[41]
al Haydn et[42]
al *
Nayak et al Prassas et al *
[69]
[70]
[44]
Tamplin
Thaut et al * Wheeler et al

Participant selected from own
collection

Cofrancesco
Cohen
[63]
[37]
Erdonmez & Morley Forsblum et al
[38]
[58]
Forsblum
et
al
Kim
&
Tomaino
[81]
[48]
[83]
Kim Paul & Ramsey Särkämö et al
[46]
Särkämö et al[43] Tomaino

Music was improvised in the
moment

Guerrero et al Hurkmans et al Kim et al
[41]
[48]
[42]
Nayak et al Paul & Ramsey Purdie
[44]
Wheeler et al

Not specified

Carruth

[92]

[79]

[45]

[80]

[52]

[39]

[50]

[47]

Cross et al

[48]

[36]

* These researchers altered a predetermined piece of music or, in some cases, an auditory stimulus in the form of a metronome based upon the capabilities of
the participants displayed at the time of the intervention. This protocol is called Rhythmic Auditory Stimulation (RAS) and utilizes specially modified music
tapes, the rhythm frequency of which was altered based upon the participant’s “self-paced movement” (Thaut et al [71,p1075]). In two of these studies [61,
70] the tempo was purposely increased in subsequent trials by “5 to 10%, depending on the patient’s ability” [70(p209)]. The researchers stated that increasing
the speed with which the participants walked enhanced stride symmetry and was “an important functional goal in gait rehabilitation” [70,p211].

Table 8: Summary of Intervention Strategies
Intervention
Reference
[50]
[58]
[80]
Re-creation (or
Carruth[52] Chong[79]
et al Cofrancesco
*
[45]
performing)
Cohen * Cohen Cohen & Ford
[82]
[36]
Conklyn et al Cross et al
[63]
[39]
Erdonmez & Morley
* Guerrero et [57]
al
[47]
Hurkmans et al * Kim & Tomaino
[81]
[65]
[48]
Kim
Kim & Jo Kim et al *
[40]
[41]
Montgomery et[48]
al
Nayak et al [59]
*
Paul & Ramsey * Pfeiffer & Sabe *
[51]
[42]
Poćwierz-Marciniak * Purdie
[55]
[69]
[46]
Street et al [44]
Tamplin
Tomaino
Wheeler et al *
Improvising

	
  
	
  

[39]

[48]

Guerrero et al Kim et al *
[41]
[48]
Nayak [42]
et al * Paul & Ramsey
*
[44]
Purdie
Wheeler et al *
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[80]

Listening

Ard & Wheeler | Music Therapy and Stroke

[52]

Cofrancesco * Cohen *
[63]
[37]
Erdonmez & Morley
* Forsblum
et al
[38]
[64]
Forsblum et al
Haydn et al
[47]
[60]
Hurkmans et al * Malcolm et al
[41]
[59]
Nayak et al * Pfeiffer
& Sabe * [42]
[51]
Poćwierz-Marciniak * Prassas et al
[83]
[43]
Särkämö et al
Särkämö et al
[67]
[68]
[62]
Shin et al [70]Suh et al Thaut
et al
[71]
Thaut et al
Thaut et al
[61]
[53]
Thaut et al
Tsai et al
[44]
Wheeler et al *
[48]
[41]
Kim et al * Nayak et al *
[44]
Wheeler et al *

Composing

* = used more than one intervention strategy

Table 9: Summary of Intervention Materials (Live)
Reference
Materials
[50]
Carruth
Voice, guitar
[58]

Chong et al
[80]
Cofrancesco

MIDI keyboard
Piano, tambourine, cymbal, drum, autoharp, tom-tom or
claves

Cohen

[52]

Voice, electric keyboard, Suzuki hand drum

Cohen

[79]

Voice, electric keyboard

Cohen & Ford
Conklyn et al
Cross et al

[45]

Voice, hand drum, electric keyboard

[82]

Voice

[36]

Autoharp, hand drum, Orff mallet, maracas, tambourine,
kazoo, piano, recorder

Erdonmez & Morley
Guerrero et al

[39]

Hurkmans et al
Kim

[47]

Voice
Voice, keyboard

[65]

Voice, drum

Kim & Tomaino
Kim et al

Piano
Piano, percussion

[81]

Kim & Jo

[57]

Voice, guitar, drum

[48]

Malcolm et al

Voice, handbells, keyboard, percussion, flutes
[60]

Montgomery et al
Nayak et al

Metronome
[40]

[41]

Pfeiffer & Sabe

Guitar, drums
Simple percussion, simple pitched and melodic
instruments, voice

[48]

Electronic paddle drums

[59]

Piano, frame drum

Paul & Ramsey

Poćwierz-Marciniak

	
  
	
  

[63]

[51]

Voice, instruments (unspecified)
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Purdie

[42]

Shin et al

Suh et al

Piano

[67]

Street et al

Electronic keyboard, metronome

[55]

Smartpiano, bongo, cymbal

[68]

Metronome

[69]

Voice, guitar

Tamplin

Tomaino

Ard & Wheeler | Music Therapy and Stroke

[46]

Wheeler et al

Voice, piano
[44]

Simple percussion, simple pitched and melodic
instruments, voice

Table 10: Summary of Intervention Materials (Recorded)
Reference
Materials
Forsblum et
Portable CD players with headphones
[37]
al
Forsblum et
Portable CD players with headphones
[38]
al
[64]
Haydn et al
Portable CD player placed on floor in hallway
Prassas et al

[42]

Synthesizer, sequencer with variable tempo driver

Särkämö et al

[43]

CD players

Särkämö et al
[62]
Thaut et al

[83]

CD players
MIDI synthesizer, sequencer with variable tempo driver

Thaut et al

[70]

MIDI synthesizer, sequencer with variable tempo driver

Thaut et al

[71]

MIDI synthesizer, sequencer with variable tempo driver

Thaut et al

[61]

MIDI synthesizer, sequencer with variable tempo driver

Tsai et al

[53]

Computer & speakers

The music of an intervention could be chosen by the
participant, researcher or both; or could be improvised. In
seven cases [39, 41, 42, 44, 47, 48, 49] the music was
improvised in the moment, based upon an assessment of the
participants’ abilities. Three studies [36, 50, 51] did not
specify who selected the music. The intervention strategies
mentioned in Table 8 include those outlined by Bruscia
[52,p113], “improvising, re-creating (or performing),
composing and listening.” The majority of the studies utilized
re-creating (25), listening (22), or a combination of the two
and used individual music therapy interventions. The only
study that considered how different treatment conditions
could be addressed via group versus individual sessions was
Wheeler et al [44], although Carruth [50] mentions this aspect
when making recommendations.

	
  
	
  

Most studies (29) utilized live music as the delivery
method. For these live interventions, the materials employed
are those commonly found, such as voice, keyboard, guitar,
simple percussion and melodic instruments. In the instances
when music was delivered via recording, portable CD players
and synthesizers were used. However, specific information on
the volume and who controlled the volume were generally
missing. Tsai et al noted that the music was played for their
study “at a listening volume comfortable for each patient”
[53,p330].
The degree of specificity within the studies regarding the
music itself varied with most articles failing to provide details
necessary for replication. For example, no information was
given regarding the publishers or arrangers, in the case of precomposed songs, or record label and artists, in the case of
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recorded music. The exceptions are Cohen [54], in the case of
recorded music and Street, Magee, Odell-Miller, Bateman and
Fachner [55] for live music. If improvised music was used,
authors failed to provide details about the structure of the
music (form, elements, key, etc.). Additional content of the
music interventions such as the number of sessions, their
length, frequency and the materials used in the interventions
are outlined in Tables 9, 10, 11, 12, and 13.
Where were the interventions delivered?
Researchers provided incomplete information regarding the
settings for the interventions. According to Robb et al [35],
providing an appropriate location for the interventions is
essential. Researchers are advised to record where the
intervention occurred, the level of privacy, and the amount of
ambient sound. These considerations are especially salient in
the area of stroke research and rehabilitation, as pointed out in
the research of Hochstenbach, Prigatano, and Mulder who
found that “intolerance of bustle…and intolerance of noise”
[569,p1588] are among the six most common complaints of
persons with stroke.
A few of the included studies did address the issue of the
intervention setting. Carruth [50] suggested that one
mitigating factor in her results was the inability to have
consistency in the setting for the music therapy interventions.
Table 11: Summary of Number of Sessions
Number
of
Sessions
[58]
[80]
[52]
1 to 9
Chong et al Cofrancesco Cohen
[82]
[81]
[48]
Conklyn et al Kim
Kim et al[42]
[40]
Montgomery et al Prassas et al
[53]
[62]
[71]
Tsai et al Thaut et al Thaut et al
10 to 19

20 or
more

Not
Specified

[50]

[79]

Table 12: Summary of Duration of Sessions
Duration of Each
Session
[50]
[82]
1 to 20 minutes
Carruth Conklyn et al
[36]
[59]
Cross et al Pfeiffer & Sabe Suh
[68]
et al
[80]
[52]
21 – 44 minutes
Cofrancesco Cohen Haydn et
[64]
al
[47]
[65]
Hurkmans et al [57]Kim & Jo [48]
Kim & Tomaino Kim et al
[48]
[42]
Paul & Ramsey Purdie Shin et
[67]
al
[55]
[69]
Street et al Tamplin Thaut et
[70]
al
[71]
Thaut et
al
[79]
[37]
Over 45 minutes
Cohen Forsblum et al
[38]
Forsblum et al
[39]
[48]
Guerrero et al[60] Kim et al
Malcolm et al
[43]
[83]
Särkämö et al Särkämö et al
[53]
Tsai et al [58]
[45]
Not Specified
Chong et al Cohen & Ford
[63]
Erdonmez & Morley
[40]
Montgomery
et al
[41]
Nayak et al Poćwierz[51]
Marciniak
[42]
[62]
Prassas et al[71] Thaut et[46]
al
Thaut et al Tomaino Wheeler
[44]
et al
Table 13: Summary of Frequency of Sessions
Frequency of Sessions
[58]
[59]
1 to 7 days
Chong et al Pfeiffer & Sabe *
[71]
[53]
Thaut et al Tsai et al
Kim & Jo

[65]

Malcolm et al

[60]

Kim

15 to 30 days

Carruth Cofrancesco
Cohen
[45]
[64]
Cohen & Ford Haydn et al
[57]
[48]
Kim & Tomaino Kim et al
[41]
Nayak et al[51] PoćwierzMarciniak
[68]
[44]
Suh et al
Wheeler et al

31 or more days

Cohen
Cross et al
Erdonmez
[63]
& Morley
[37]
[38]
Forsblum et al[39] Forsblum et al [47]
Guerrero et al
Hurkmans et al
[40]
Montgomery et al
Paul &
[48]
Ramsey
[42]
[83]
Prassas et al
Särkämö et al
[43]
[67]
Särkämö et al
Shin et al
Street
[55]
et al
[69]
[62]
Tamplin
Thaut et al Thaut et
[70]
al
[61]
[46]
Thaut et al
Tomaino

Not Specified

Conklyn et al

[45]

Carruth Cohen Cohen & Ford
[39]
[65]
[57]
Guerrero et al Kim & Jo Kim & Tomaino
[60]
[41]
Malcolm et al Nayak
et al
[51]
[67]
Poćwierz-Marciniak Shin et al
[55]
[44]
Street et al Wheeler et al
[36]
[37]
Cross et al Forsblum
et al [64]
[38]
Forsblum et al Haydn et al
[47]
[48]
Hurkmans et al Paul & Ramsey
[43]
[83]
Särkämö[69]
et al Särkämö
et al
[70]
[61]
Tamplin Thaut et al Thaut et al
[46]
Tomaino
[63]
[59]
Erdonmez & Morley Pfeiffer & Sabe
[42]
Purdie

[81]

8 to 14 days

[50]

[80]

[79]

[52]

[36]

[82]

Purdie

[42]

* This is a one-time assessment that is repeated after one month.
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The interventions she facilitated took place in “one large open
area” [50,p176]. Kim and Tomaino described the location for
their interventions as a “quiet undisturbed office” [57,p556].
Further, they noted how the participant sat in relation to the
therapist. Three other studies [53, 58, 59], described the
settings for the interventions as private or quiet. Two articles
[55,60] reported on music therapy sessions taking place in the
home. As Street et al point out, however, home sessions
cannot be judged ideal as they “introduce variables that
cannot be controlled” [55,p6] such as space limitations and
interruptions by family members.
What strategies were outlined to ensure treatment fidelity?
Information regarding fidelity strategies, which Robb et al [35]
defined as protocols that ensure consistency in the treatment
and/or control conditions, such as maintaining the time of day
and settings for the interventions, was inconsistently reported.
Hochstenbach et al [56] note that fatigue is one of the most
common aftermaths of stroke and, consequently, the
scheduling of an intervention could impact the effectiveness of
treatment and/or confound results. Only three articles [50, 61,
62] included information about whether or not interventions
were scheduled at consistent times of the day
Another aspect of treatment fidelity includes the use of
manualized protocols, which were used in 16 of the studies.
Refer to Table 14 for a list of the various protocols and
references. One study explored the effectiveness of “musicbased tasks in the assessment of cognitive functioning”
[59,p392] via the Screening of Music and Cognition (SCM)
assessment tool developed by the authors.

premorbid bass guitar skills. However, the occurrence of
stroke in this patient made returning to this activity
frustrating and he soon grew apathetic. Rather, his musical
knowledge, if not facility, was used by encouraging him to
play the drum, which proved rehabilitative.
Table 14: Summary of References Utilizing Manualized Protocols
Protocol Utilized
Reference
[65]
Accent-Based Music
Kim & Jo
Speech Protocol
[52]
Lucia Vocal
Cohen
Skills (adapted)
Modified Melodic
Conklyn
et
[82]
Intonation Therapy
al
Nordoff Robbins
Guerrero et
[39]
al
Rhythmic Auditory
Stimulation

Speech-Music Therapy
for Aphasia (SMTA)

[64]

Haydn et al
Malcolm
et
[60]
al
[42]
Prassas et al
[67]
Shin et al[68]
Suh et al
[71]
Thaut et al
[61]
Thaut et al[62]
Thaut et al
[70]
Thaut et al
Hurkmans
et
[47]
al

Therapeutic Instrumental
Street et al
Music Performance (TIMP)

[55]

Kim and
[57]
Tomaino*
* No specific name was given for this protocol

Are there variables that moderated the effects of the music
therapy interventions?

	
  

Tomaino [46] suggested recovery from stroke might be
greater for musicians or persons who have studied music. Few
other of the studies noted whether participants had premorbid
musical abilities that might moderate the effects of the music
therapy interventions. 4 studies relied on premorbid musical
abilities in order to formulate music therapy interventions and
assess outcomes. In the case study by Erdonmez and Morley
[63], the subject had right hemiparesis and musical apraxia,
post-stroke. In the music therapy interventions, he was able to
play the treble parts of Bach two- and three-part inventions
with his left hand, even though the stroke had left him unable
to name the notes. The participant in Purdie’s [42] case study
also retained the ability to read the left-hand part of music but
was not able to read words. Tomaino utilized pre-learned
song repertoire with a patient with stroke who had “spent his
life in music, recording and archiving folk songs” [46,p85].
This background proved a rich context for the rehabilitation
of speech function. In the study by Montgomery et al [40], the
interventions were initially devised to utilize the participant’s

	
  
	
  

Was any element of music used with greater frequency in the
interventions?1
Rhythm, unlike any other element of music, is used by many
of the researchers as the catalyst for change in the participant
[33, 52, 55, 57, 60-62, 64-68, 70, 71], Thaut [72(p170)] tells us
that “rhythm in music, the element of temporal order, has a
unique and profound influence on our perceptual processes
related to cognition, affect, and motor function.” Conversely,
two studies [39,47] emphasized the use of a complete array of
the musical elements. The first chose live music that
specifically incorporated all of the musical elements, believing
that “the effects of music upon movement may be related to
its melodic structure and emotional qualities” [39,p40].
Hurkmans et al [47,p941] state that “using all musical
elements might permit a combination of strengths of both of
these therapeutic approaches” (that of the speech therapist

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  This particular question was not one outlined by Robb et al[35] and
[4]
Bradt et al, but is included here as it identifies a finding of this
review.
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and music therapist who treat the person with stroke
simultaneously).
Discussion
This review illustrates the various trends and lacunae in
research that, if addressed, could enhance the contribution
made by music therapists in the treatment of stroke. Both
music therapy and neurological science are growing in
sophistication. Such evolution not only allows for but also
requires heightened specificity regarding music therapy
interventions that address stroke rehabilitation.
Very few studies reviewed gave precise information
regarding the exact amount of time that elapsed between
stroke and the initiation of therapy. The evidence regarding a
“golden period” for stroke rehabilitation is contradictory.
Huang, Chung, Lai, and Sung [73] found that treatment
within six months is preferable. The work of Dam et al
[74,p1186] found that “disabled poststroke subjects may attain
significant functional improvements in response to prolonged
restorative therapy.” The research by Dam et al [74]
corresponds with a study cited by the National Institute of
Neurological Disorders and Strokes [75] “which goes against
the conventional wisdom that most recovery is complete by 6
months.” The findings of one of the identified studies [55,p5]
indicate that “inconclusive evidence was found for time since
stroke being a predictor” of, in this case, upper limb recovery.
Using this detail as an independent variable in future
research could benefit the discussion regarding such “golden
periods.” There is some research indicating that music
therapy is effective in the rehabilitation of long-term
impairment. Jungblut [17] studied persons with chronic
aphasia utilizing SIPARI®, a music therapy protocol that she
developed. Participants in her study had experienced aphasia
from four to 26 years. Jungblut found that “patients, when
treated with this music therapy intervention, would improve
their expressive linguistic skills as an overall profile score on
the Aachen Aphasia Test” [17,p197]. Another trend within
these studies that hinders generalization is the small sample
sizes used. Wheeler[76] discusses the complex issues
surrounding sample sizes, noting that practical considerations
(access to a setting, permission to administer, discharge from
hospital) often prohibit enlisting large groups of people for
research projects, yet “the size of the sample must be adequate
to support generalization” [76,p114].
None of the studies compared the particulars of the
interventions (content, delivery schedule, unit of delivery),
which could provide more detailed information regarding the
impact of music therapy treatment. Wheeler et al [44,p145]
stated that “group and individual sessions are useful for
different purposes.” Group music therapy could be more
efficacious in enhancing social capital whereas individual
sessions might address issues of motivation. Moreover, music
therapy researchers could address the implications, if any, of

	
  
	
  

using pre-composed versus improvised music. Magee
[77,p20] compared the effect of pre-composed songs with
improvised music in an effort to identify those “methods
which are most suited to meeting the complex physical and
emotional needs of individuals living with chronic illness.”
Her conclusions did not seek to determine if one method was
better than another. Rather the conclusions from her study,
like those of Wheeler et al [77] found that particular types of
interventions addressed different sequelae.
The precomposed songs helped the individual express difficult
emotions whereas improvisation acted as a physical activity
that assisted the participant in exploring changes in functional
abilities. Only one of the identified studies [53] mentions
unilateral spatial neglect, despite this being an extremely
common and pervasive aftermath of stroke, typically right
hemispheric cerebral infarctions [78].
More research is needed regarding music therapy’s
impact on behavior of persons experiencing stroke. Of the 39
reviewed articles, 4 studies alone [39, 41, 44, 82] looked at this
type of stroke sequelae. A more detailed look at behavior,
particularly rehabilitative measures that enhance motivation,
could add significantly to the guidelines music therapists
develop in the future to treat stroke survivors. Ultimately,
music therapists might consider widening the therapeutic
goals targeted in their treatments. As Loewy et al [84]
comment, music’s capacity to engage and involve multiple
domains allows for treating the whole person rather than just
the impairments caused by stroke. Such an approach “may
prove necessary in optimally treating all aspects of the
individual’s needs” [84,p2870].
Conclusion
This review coalesces findings from research pertaining to
music therapy in the treatment of stroke. A database search
identified 39 articles matching criteria determined by the
authors. The identified studies included both qualitative and
quantitative research. Consequently, the findings have been
presented in the format of an integrative review. The
overriding objective and intention of this review is to illumine
and inform the future practice of music therapists, who might
consider these specific research questions:
•
•
•
•
•

Is there a “golden period” for the use of music therapy in
stroke rehabilitation?
Are certain stroke sequelae best addressed by group or
individual music therapy?
Does pre-composed or improvised music offer better
treatment for stroke survivors?
What stroke-induced behaviors can be alleviated by
music therapy?
Should the content of the music therapy intervention be
altered depending on the location of the lesion?
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Abstract

As recent studies indicate a correlation between patients’ spirituality and health outcomes, medical care is increasingly
focusing on treatment of the whole person. Through spirituality, individuals attempt to perceive their world,
themselves, and their needs in terms of their connection to the self, others, nature and God. One cannot provide
whole-person care without taking into consideration the relevant spiritual needs of patients. Music is capable of
affecting spiritual aspects with emotional needs in health care and can contribute to the ‘wholeness’ perception of a
person. The purpose of this review was to explore the definitions of spirituality, their value in healthcare, while
additionally viewing the difference between religion and spirituality, and the link between emotions and spirituality
and music’s effect on their potential role in healthcare.
Keywords: spirituality, healthcare, music, emotions.

Introduction
Spirituality is a complex and multidimensional part of the
human experience. It has cognitive, experiential and
behavioral aspects. The cognitive or philosophic aspects
include the search for meaning, purpose and truth in life and
the beliefs and values by which an individual lives [1-3]. The
experiential and emotional aspects involve feelings of hope,
love, connection, inner peace, comfort and support. These are
reflected in the quality of an individual’s inner resources [4].
Recent studies are showing a general positive correlation
between patients’ spirituality and health outcomes, as medical
care is beginning to focus more on treatment of the “whole
person.” [5-10]
A whole person has physical, emotional, social and
spiritual dimensions. The aspect of finding or reaching
wholeness is what makes emotional healing a potentially
spiritual process [11]. Literature provides strong evidence that
emotional and spiritual needs affect one other, and have
impact on the health and financial outcomes of hospitals
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[12,13]. Music is capable of affecting and eliciting spiritual
experiences in health care and at the same time can enhance
mood which can contribute to the wholeness of a person [1418].
Defining Spirituality
The term spirituality is derived from Latin spiritus, meaning
"breath" and related to the Greek pneuma "breath" which
refers to the vital spirit or soul. Benor [19] defines the word
spiritual as "transpersonal awareness arising spontaneously or
through meditative and other practices beyond ordinary
explanations, and to which are attributed an inspiring and
guiding meaningfulness." Narayanasamy [20] defines
spirituality as “rooted in awareness which is part of the
biological make-up of the human species.” Spirituality is
present in all individuals and it may manifest as inner peace
and strength, derived from perceived relationships with a
transcendent God or ultimate reality. He argues that within
the medical literature, the term spirituality has begun to find
application to anything that “provides meaning” (p.357).
Many other authors present definitions of spirituality that
include references to meaning, transcendence and connection
[21-26].
In a review of the various conceptualizations of spirituality
in nursing and health literature, authors [27] examined 73
articles published from 1990-2000. Identified themes of
existential reality (e.g. meaning and purpose in life, hope,
spiritual existence, experience); transcendence (e.g. an
essential component of reality, level of awareness);
connectedness (e.g. relationships, with self, others, nature,
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higher beings) and power force or energy (e.g. motivation,
creative energy). Some studies suggest that spiritual resources
provide invaluable functions in adjustment of life-threatening
illness, such as maintaining confidence, providing comfort,
reducing distress, increasing peace and fostering an upbeat
attitude [28]. A new definition for spirituality in nursing care
proposed that “spirituality is distinguished from other things
– humanism, values, morals and mental health – by its
connection to the transcendent.” [29] The transcendent is that
which is outside of the self, and yet also within the self – and
in Western tradition is called God, Allah, HaShem, or a
Higher Power and in Eastern traditions is called Ultimate
Truth or Reality, Vishna, Krishna or Buddha.
Although there are varying definitions of spirituality in the
literature, common themes emerge with overlapping
components. The definitions seek to be both comprehensive
and communicative of higher power and to cherished beliefs
and principles such as love, compassion, truth and justice.
Spirituality and Health Care
There is a growing body of research available on the
relationship between spirituality and health care [30-32].
Spirituality has been described as an important factor in
health and well-being and has been used as an individual
resource for dealing with illness or psychological and
emotional distress [33,34]. Studies suggest that the spiritual
dimension infiltrates all aspects of healthcare and that patients
consider spiritual beliefs when making important medical
decisions [35,36]. Spirituality offers patients a way to
understand suffering and illness and by addressing spiritual
issues of patients, the health professional creates more holistic
and compassionate systems of care [37].
Meisenhelder & Chandler [38] examined how spiritual
practices affect overall health status in elderly native
Americans. They presented a conceptual model that
hypothesized the more faith a person has and the more
spiritual practice (i.e. meditation) a person takes part in, the
more likely a person is to have a higher self-perceived overall
health status. Findings supported the hypothesis and
confirmed a spiritual dimension of health. Spirituality and
religiosity are often referred to as protective factors for health
[39-42]. This may be due to a number of factors, including the
ability to ascribe meaning to the suffering, increased selfefficacy, relaxation, positive reappraisal, increased social
interaction, and a greater satisfaction with the quality of life
[43,44]. By alleviating stressful feelings and promoting healing
ones, spirituality can positively influence immune,
cardiovascular, hormonal and nervous systems. Findings
suggest spirituality is central to coping with cancer and to
helping individuals find meaning in their disease. Having faith
in a supreme being often helps them reaffirm the value and
meaning of life [45].

	
  
	
  

Having a sense of meaning or purpose in life is important,
since it has been shown that the “absence of meaning of life”
is associated with depression [46]. Adolescents with higher
levels of spiritual well-being have less depression [47]. High
levels of spiritual well-being correspond to lower levels of
anxiety [48]. People turn to religion and spirituality following
socio-economic distress, bereavement, pain, terminal illness,
facing negative elements and personal crisis, to buffer them
against anxiety [49-51].
Spirituality alone is not necessarily considered to be a
positive factor, as people may use it toward negative or
positive ends. It has been demonstrated that those who are
experiencing pain and see God as forgiving and kind have
lower pain intensity, and/or may function better when
compared with those who see God as harsh or abandoning.
This means effective spiritual coping strategies may be
associated with a higher tolerance of pain as well as better life
[10]. Ultimately, if individuals recognize their life-threatening
illness as an opportunity for spiritual growth, those
individuals who have access to spirituality through meaning,
purpose, connections with others, or connections with a
higher power, will potentially have the spiritual resources to
adjust to adverse circumstances [52,53]. Qualities like faith,
hope and forgiveness and the use of social support and prayer
seem to have a noticeable effect on health and healing [54].
Differences between spirituality and religion
Part of the difficulty in reaching a standard definition of
spirituality is blurred boundaries between it and religion [55].
At one time no differences existed in the understanding of
these two concepts, but the separation of terms grew with the
secularization of the twentieth century [56]. Current
researchers make several basic distinctions between
spirituality and religion [57]. Spirituality is a broader concept
than religion, and may or may not be rooted in or related to
religion [58-61]. That which is spiritual transcends personal
and scientific boundaries, and also physical boundaries,
whereas religion is defined by boundaries [62,61]. Spirituality
refers to a quest in life for that which is holy or sacred [63] and
is focused on the immaterial [61]. On the other hand, religion
is focused on more prescribed beliefs, practices, rituals, and
social institutional factors [61-63]. Religion is dogma and
doctrine, while spirituality is the essence of a person, a search
for meaning of personal existence and an attempt to place the
self within a broader ontological context [64,65].
According to the National Cancer Institute, spirituality is
defined as “an individual’s sense of peace, purpose, and
connection to others, and beliefs about the meaning of life”
that may be expressed through religion or other means, while
religion is defined as a set of beliefs and practices associated
with a particular religious tradition or denomination [66].
Many people now take the view that religion and spirituality
are inter-related, but separate concepts [67,68]. In practice,
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however, there is a considerable overlap between spirituality
and religion. A three-part definition has sought to clarify this
confusing situation. Firstly, there are those individuals who
are religious and spiritual, secondly, there are those who are
not religious, but for whom religion may be part of their lives
and thirdly those who are not religious or spiritual, but
humanistic or secular [69]. A fourth criterion was added; there
are those who do not regard themselves as “religious,” but still
regard themselves as “spiritual.” [70]
The link between emotions and spirituality in health care
Emotions are multi-component response tendencies that
unfold over relatively short time spans [71]. Fredrickson’s
“broaden-and-build model” indicates that negative emotions
(e.g. fear, anger and sadness) narrow an individual’s
momentary thought-action repertoire toward specific actions
that served the ancestral function of promoting survival. By
contrast positive emotions (e.g. joy, interest and contentment)
broaden an individual’s enduring personal resources [72].
Positive emotions facilitate holistic attentional processing and
enhance the individual’s ability to see the big picture [73].
Negative emotions are often the antecedents of
religion/spirituality and positive emotions are the
consequences or the correlates [74]. Positive emotions
contribute to better health and longer life and loosen the hold
that negative emotions gain [75-77,71]. In addition, positive
emotions enhance people’s feeling that life is meaningful [78].
Emotions are often mediators of spiritual awareness.11
Spirituality has mostly been studied in psychology as implied
in the process of overcoming adversity being triggered by
negative experiences and providing positive outcomes. At the
same time, self-transcendent positive emotions can increase
spirituality.74 Certain specific positive emotions generate an
upward spiral towards greater spirituality, which in turn leads
to subsequent experiences of positive emotions. This means
self-transcendent positive emotions lead to spirituality and
also the other causal direction is at work, from spirituality to
positive emotions. Vaillant [79] proposed that there are 8
positive emotions: awe, love (attachment), trust (faith),
compassion, gratitude, forgiveness, joy and hope constitute
what we mean by spirituality. These emotions, openmindedness and willingness to grow are characteristics
associated with spiritual growth [17]. The client's emotional
and spiritual needs are important in health care. Music
therapy or music as medicine can address both needs. Studies
however indicate either the value of spiritual well-being, or
positive emotional experiences. Only a few studies look at
emotional, social and spiritual experiences [80,81].
Music and Emotions
Music has sometimes been characterized as a language of
emotions and is universally understood [82,83]. Listening to

	
  
	
  

music often connects thoughts and emotions [84]. It has been
increasingly recognized that music may have positive effects
on physical health and subjective well-being [85,86]. Studies
demonstrated that emotional responses to music implicate the
activation of numerous brain regions [87,88]. Listening to a
favorite piece of music may perpetuate personal thoughts that
are associated with favorable memories, because it alters the
connectivity between auditory brain areas and hippocampus,
a region responsible for memory and social consolidation
[89]. Neuro-imaging studies also confirm the effect of music
on the emotions [90-92]. These studies demonstrated that
musical stimuli that elicit strong positive emotion or negative
emotional responses activate limbic and para-limbic areas
involved in affecting processing [87,93]. Music therapy
discipline focuses specifically on the maintenance and
rehabilitation of communicative, emotional and functioning
of patients with Parkinson’s disease and cerebral vascular
accidents [91,94].
The particular emotions music induces are dependant upon
the functions of the music in a particular situation (e.g. using
music to relax or to evoke nostalgic memories) and may vary
considerably from one context to another [95]. Listening to
classical music is known to evoke strong emotions, including
feelings of pleasure [96,97]. Singing can improve oxytocin that
may induce a general sense of well-being including improved
social interaction, increased trust, bonding and a decreased
level of fear [98].
Negative spiritual coping is associated with greater anxiety
and depression. This means that emotional and spiritual states
are interlinked [99]. Music therapy can be used to express
negative unhealthy emotions of anger and sadness and brings
comfort, acceptance and understanding and facilitates
communication and spiritual experiences [100]. A qualified
music therapist can use music to actively link clients to their
psycho-emotional state. Music therapy sessions can also
facilitate the experiencing of predominantly positive emotions
to the treatment of substance use disorder [101]. Music can
activate necessary cognitive processes by way of the emotions
it stimulates. Music can also be effective when the mind is
overactive and emotions are lying dormant [102].
The Bonny method of guided imagery and music can
reduce depressed mood, increasing emotional and social wellbeing which can decrease inclusive thoughts [103]. In one
study, after 8 sessions of the Bonny method of guided imagery
and music (GIM) meaningful moments were coded that
provided releasing mind-body rigidity, awareness, inspiration,
acceptance and inner transformation [104]. Music, used
specially in combination with guided imagery, can decrease
emotional distress during chemotherapy and radiation [105].
The emotional health of children has been treated
successfully with the use of music therapy in elementary
schools and children’s hospitals and can play a valuable role in
altering the mood and behavioural outcomes of grieving
children [106-108]. Music has an important role to play in
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representing the authentic but hidden emotions of bereaved
young people as they come to terms with their loss through
music therapy sessions [109]. Music therapy for adults with
mental illness and complicated grief can be an effective
interaction as means of expressing emotional suffering [110].
Listening to music can improves the affect, lung function
and immune systems of patients with infectious lung
conditions [111]. A systematic review indicates that music
listening, singing and improvisation may assist in facilitating
emotion regulation [112]. Psychoneuroimmunology has built
a foundation for explaining the impact of music and emotion
on health, and positive approaches to psychology have helped
to describe how music facilitates well-being [113].
Music and Spirituality
Spiritual experiences can have a strong impact on the
characteristics of physical and emotional well-being associated
with health and wellnes. These include the alleviation of pain,
release from anxiety and despair-engendering feelings of
serenity and wholeness. Spiritaul experiences with music can
also facilitate dying. During the last decade, growing
qualitative research within the healthcare context has explored
the potential benefits of music, health and well-being [17,114116]. Seligman [46] identifies 5 commonly recognized factors
that are characteristic of human well-being, (1) positive
emotions, (2) relationships, (3) engagement, (4) achievement
and (5) meaning. A music engagement can be shown to
positively influence each or all of these 5 factors.117 Music
connects the body and spirit and there is an integral
relationship between music and spirituality [17,118,119].
Music can also function as a psychospiritual container
wherein the client can feel safe enough in the therapeutic
process [102].
The primary goal of palliative care is to promote patients’
quality of life by alleviating physiological, psychological, social
and spiritual distress and improving comfort. Music therapy
can treat during palliative care the mind, body and spirit and it
has been used as an important component within the
interdisciplinary team [120]. Music therapy helps persons
receiving palliative care in a way that not only provides
contact and reduced symptoms, but also allows them to face
end-of-life with continued dignity [121]. Hospice and
palliative care have embraced music therapy as a discipline
that brings spiritual wellbeing, comfort and resolution to
patients and families at end of life, with prominent focus in
this case, on emotional needs of dying patients [122].
Music-based interventions, and music therapy may prove
to become valuable tools in the “relief of suffering of cancer
patients and can help to improve the quality of life.” [123]
When patients experience strong emotional reactions, they
may benefit from choosing music that reflects their spiritual
and emotional state and thus the music becomes a mirror into
their emotions [124]. Patients facing the end of life often

	
  
	
  

request spiritual/religious music. Wlodarczyk investigated the
effect of music therapy on the spirituality of people in an
inpatient hospice unit. The study supports the use of music
therapy to increase spiritual well-being for the terminally ill
[125]. In a randomized clinical trial, Hilliard studied the
effects of cognitive-behavioral music therapy on quality of life,
length of life and time of death in relation to last visit, by
discipline, for people diagnosed with terminal cancer who
were receiving hospice care services. Data support the concept
that music improves the quality of life for participants
receiving music therapy even as their physical health declined
[126].
A Cochrane review on music therapy in cancer patients
aimed to compare the effects of music therapy and music
medicine interventions with both standard care alone and
standard care paired with other interventions. The results
indicated that music interventions may have beneficial effects
on anxiety, pain, mood and quality of life in cancer patients.
The authors could not draw conclusions about the effect of
music interventions on distress, body image, oxygen
saturation level, spirituality and communication outcomes
because there were not enough trails focused on these aspects
[127].
Music can be viewed as a metaphor for wholeness,
symbolizing restoration, transcendence and relationships [15].
The use of sacred songs can reflect the spiritual dimension and
memories of past events can be elicited through songs [128].
Music can be also inspiring and uplifting, in its sacred use, it
has been used to transport the listener to other realms of
consciousness and is used so in the final stages of death [129].
Music therapy, with its emphasis on personal contact and the
value of the patient as a creative, productive human being, has
a significant role to play in the fostering of hope and a sense of
purpose for the individual.
Conclusion
It is important to address patients’ emotional and spiritual
needs [12]. Research demonstrates that a positive spiritual
coping pattern was associated with fewer symptoms of
psychological distress and higher levels of stress-related
growth and a negative spiritual coping pattern was associated
with more depression and poor quality of life [130]. Emotions
can take on a religious or spiritual nature and faith can elicit
positive emotions [131].
Understanding spirituality allows the healthcare provider
to plan a more supportive core plan for each individual. This
plan can include music, meditation, prayer or referral to a
spiritual director [132]. Negative events can increase religion
and spirituality. Both religiousness and spirituality may fit
with the “broaden-and-build theory” of positive emotions
[133].
Music and music therapy are growingly accepted and are
widely applied in medical settings [134,135]. Research
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underlines the effectiveness of music in anxiety, pain,
depression and emotional coping [136,137]. Music has the
capacity to create positive emotions and spiritual well-being
and patients confirm this experience [14,87,117,138,139].
This literature review provides strong evidence that
engaging with music affects health. There is, however, a
research call for more qualitative research projects that adopt
phenomenology as its method of research, that might
investigate the integration of music, emotions and spirituality
in health care, and potentially wider than just oncology and
palliative care. We recommend a proposal for a new health
model which integrates and incorporates biomedical,
psychosomatic and spiritual aspects within various
applications of medical music therapy [111].
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Abstract
Clinicians and researchers have provided strong evidence for the efficacy of Guided Imagery and Music (GIM) and similar
therapies across a wide range of clinical conditions. What is still lacking is a theoretical framework that would allow for the
identification of the ‘active ingredients’ in this process. This paper seeks to introduce a new systemic framework for investigating
such therapies by examining the biological roots as well as the role of music in the regulation of individual and social life to
maintain homeostasis via multimodality by means of arousal, imagery, attentional engagement, emotion, memory and analogous
processes. Taking the work of Edelman, Damasio and other leaders of modern neuroscience as a point of departure, homeostasis
and multimodality are presented as essential not only to the human life process in terms of our active mental life but also to the
fullness of Edelman's "primary consciousness" and Damasio's "core self." The implications of these intricate cross-connections are
considered as well as the unique propensity for music to spontaneously and multimodally engage these connections. Proposals
are also made to evaluate these ideas and stimulate further research in both basic science and clinical practice.
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consciousness, music therapy
Clinicians and researchers have presented strong evidence for
the efficacy of Guided Imagery and Music (GIM) and similar
or related therapies [1-4]. For such therapies to be successful,
it has been argued that balance is necessary, balance of all
kinds – among senses, among thoughts and feelings, between
memories and current perceptions, between therapist and
client. In the relationship between memories and current
perceptions, both components are necessary and indeed
related; neither must overwhelm the other. Similarly, in the
sensory realm the modalities must be integrated for the
therapeutic effect to be enhanced rather than diminished by
cross-modal influence.
Music therapy is an intensely interpersonal and
multimodal experience. It often involves a great deal of
movement, some of it small muscles around sensory portals,
some subtle head turning, sometimes clapping, singing,
vigorous playing of instruments, and even dancing. As
described in more detail in the sections that follow, we
propose that, in order for GIM therapy to be successful,
multimodal neurons and neurons susceptible to cross-modal
influences, in both subcortical and cortical areas, must
cooperate to promote homeostasis (defined below), which we
propose as the goal of therapeutic musical interventions. This
variable is not an ideal candidate for studies based on
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neuroimaging, for instance, in which both the therapist –
client relationship and actual movement are left out of the
investigation.
A recent review article reporting on the efficacy of GIM
therapy stated that, “The studies reveal that GIM therapy
reduces activation of the HPA stress axis, but they fail to
isolate effects of music per se. The therapist-participant
interaction is presumably a contributing factor, as well” [5].
Although GIM therapy acts on the Hypothalamic-PituitaryAdrenal axis of the stress response by guiding the client
towards homeostasis, by reason of limitations within the
experimental designs, the studies discussed in the review
article fail to identify what it is about the multimodal
experience of music that is therapeutic. What indeed are the
‘active ingredients’ that facilitate this therapeutic process? In
this article, we address one candidate of such an active
ingredient: multimodality, and in particular, the interaction of
interoception with other sensory modes (vision, hearing,
touch) and movement. The central point being made is that it
is possible that the musical stimulus may be only one of many
active ingredients in music therapy as it is practiced, others of
which also may be critical for positive outcomes. That is one
reason for the disconnection between studies of music
cognition with its focus on music processing, particularly
those studies based on neuroimaging, and the actual practice
of music therapy. The article goes on to propose that the
therapeutic effect of music (not just GIM) is likely to be its
ability to regulate stress and arousal by modulating brainstemmediated processes. In addition to modulating stress,
attentional processes, arousal and emotions, brainstem
activation through music mediates sensory and motor
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function[5].
We will refer to the “balance” alluded to in the initial
paragraph, in its biological aspect, as ‘homeostasis’ which is a
common usage of the term[6]. In this paper we explore how
homeostasis and related attentional processes can be
promoted by multimodal experiences of music, how crossmodal influences may enhance the therapeutic effects
achievable through efforts targeted at isolated modalities, how
memories and current multimodal perceptions may be
correlated to produce a “scene” of objects and events [7], and
how the instantiation of embodiment combined with the goal
of homeostasis makes the study and practice of multimodal
therapies a necessity [8,9].

relationship among motor plans, efference (“feed forward”)
copies of those plans in the sensory system, and motor action
all take root. After a discussion of some unique challenges
faced by complex organisms with integrated motor and
sensory systems, we shall turn our attention to a remarkable
structure in the brainstem that is crucial to multimodal
contributions to homeostasis such as those that occur in GIM
and related therapies – the superior colliculus – and then to
cortical structures that integrate sensory modalities and to the
attentional processes that are affected by the them.

Homeostasis: From Single Cells to Nervous Systems

Gerald Edelman and Antonio Damasio have given complex
accounts of how internal homeostatic systems in the organism
link up with signals from the world [7-9]. In the discussion
that follows, we predominantly focus on Edelman’s account.
In Edelman’s influential model of the “primary self,”
internal homeostatic systems operate in the brainstem, the
hypothalamus and in other autonomic centers. These internal
states are registered in the hippocampus, the amygdala and the
septum; limbic regions that have access to multimodal input
from primary and secondary cortical areas such as vision,
hearing and touch. These limbic areas, in turn, are linked by
pathways to memories in frontal, temporal and parietal
cortical areas, implying previous experience and neuronal
group selection in those areas.
The model of internal homeostasis is complicated by the
fact that internal homeostatic systems are not only a product
of the relationship among internal states, but are also affected
by current perceptions. The model gets very complex when
input from the external world is fully taken into account.
What Edelman refers to as “world signals” (which include
proprioception), link to primary and secondary cortical areas
such as vision, hearing and touch. And, as stated earlier, these
areas have input to the limbic areas like the hippocampus, the
amygdala and the septum. However, the processes as
described thus far do not yet give rise to the here-and-now
experience of primary consciousness. That experience
requires what Edelman refers to as “reentrant loops”, pathways
that connect multimodal primary and secondary cortical input
to value-laden memory and, in turn, to current perception.
Edelman (1989) defines reentry as: “The dynamic
ongoing process of recursive signaling across massively
parallel reciprocal fibers connecting maps. This process results
in binding and is the basis for the emergence of consciousness
through the workings of the dynamic core. This allows
coherent and synchronous events to emerge in the brain; that
is, it is the basis for spatiotemporal correlation.”
This definition requires unpacking. The recursive
signaling occurs between groups of neurons, which can vary
tremendously in terms of size (50 to 100,000). Without
neuronal groups, that dynamic ongoing process of recursive

Homeostasis refers to the maintenance of an equilibrium or
balance between interdependent elements by means of
physiological processes. The loss of homeostasis (one way of
describing stress) provokes a neurochemical response driving
an organism, in principle any organism, to take steps to restore
it. Choices by organisms that reduce stress (choices that
increase homeostasis) may safeguard health and well-being.
Indeed, one evolutionary function of music may be to restore
homeostasis[5]. In surveying the world of living things, the
drive to homeostasis should come as no surprise. Even single
cells appear to seek a balanced state or internal milieu
necessary to sustain life in the face of changing external
circumstances. This is true whether it is the nucleus and
cytoplasm of a single cell constantly changing their internal
balance or a multicellular organism doing the equivalent at a
higher order of complexity [6,9].
A single cell outside the nervous system may be an island,
entire of itself, attending to its own homeostasis without
communicating with other organisms.
Maintaining
homeostasis in the “island” environment of single-cell
organisms is complex enough. However, no neuron is an
island, and the homeostatic demands of neuronal groups far
exceed, in complexity and number, those of single cells [7,911].
Neurons transmit signals, and are organized in networks
or cellular societies, so much so that we even speak about
“neuronal coalitions.” Neurons are cells that influence the
function of other cells by special forms of signaling that are
unique to neurons. A neuron is a cell, but it is not like other
cells in the body as it is, metaphorically speaking, a
ubiquitously ‘social’ cell, and its homeostatic drives, singly and
in groups, reflect that circumstance. As a result, the nervous
system is an organic body system unlike other body systems in
the degree and kind of its intercellular communication [7].
This fact about the nervous system is at the heart of the
relationship between music and imagery. It is where
multimodality, cross-modal influence, the relationship
between memory and perception, and the complex
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signaling would not occur. It is similar to the parallel
processors in your computer. The signaling occurs between
processors, not single elements of processors.
The maps referred to are neuronal groups that represent
aspects of the external world in the brain. Binding refers to the
manner in which various aspects of one sensory modality
(form and color for vision, or pitch and rhythm for hearing,
for example) are integrated. It also refers to the way the
separate modalities are integrated. Reentry is thus critical to
binding; binding is the basis of multimodality; and
multimodality permits the integration of interoception with
other senses, resulting in qualia (defined later).
The dynamic core is a neuronal group where the “present”
or “here and now” is created in the brain. Because of the 100 to
250 milliseconds delay in reentrant signaling that creates the
present, Edelman refers to our everyday experience of the
present as “the remembered present.” To review, a stimulus
enters the brain through sensory portals (eyes or ears, for
example). Within 100 to 150ms that single stimulus has
correlated with perhaps 1 million electrical and chemical
signals within widely distributed and even remote neuronal
groups.
The coherent and synchronous events to which Edelman
refers can be understood as a form of “integration” of signals
(as opposed to differentiation). In the 1970s, Edelman stressed
the interplay of both integration and differentiation in
reentrant signaling which aligns well with recent proposals
that consciousness arises from a balanced combination of
integration and differentiation in particular brain regions [12].
Another basic point of Edelman’s – the problem of the paucity
of input from sensory portals to explain perception as
compared to the richness of brain signaling in response to
single external stimuli is very much a subject of contemporary
discussion[13].
These mechanisms and explanations form the crux of
reentrant processing.
So, in Edelman’s model, internally generated past signals
and externally generated category signals synchronize,
probably in thalamo-cortical and cortico-cortical loops,
leading to memory and conceptual knowledge. It is this
memory (both recent and remote) that is linked by reentrant
paths to current perception of world signals. The result,
primary consciousness, occurs only when multiple modalities
give rise to a “scene” made up of objects and events which
coexist in memory and perception, though they may not be
causally connected. Notwithstanding the absence of causal
connection, primary consciousness may connect the objects
and events in the scene through memory [7,14]1. In this view,

homeostasis and multimodality, both of which are mediated
by important structures in the brainstem, are essential to the
fullness of primary consciousness.
What so captured the imagination of Edelman’s
contemporaries was his identification of integrative activity
unique to complex nervous systems via the reentrant signaling
loop connecting current input from all of the primary and
secondary sensory cortices to great stores of value-laden
memory in the frontal, temporal and parietal cortices. This
seemed to connect the homeostatic process (generally
associated with the brainstem) to widely distributed parts of
the brain, especially the neocortex, as well as the outside
world; it linked current perception with memory, and sensory
modalities with each other, as no previous theory had. In
wonderment at the possibility of connecting practically all
parts of the brain to each other with no homunculus
controlling the process, in awe at the theory’s rigorous
scientific exposition and at the same time its possibilities for
illuminating the human condition, Oliver Sacks was moved to
proclaim, “Thank God I have lived to hear this theory” [15]. In
an interview with the BBC, Edelman found a metaphor that
clarifies the thrust of the theory, so helpful for our purposes in
explicating homeostasis and multimodality, but with much
broader implications. He likened the synchronization of so
many activated neuronal groups in widely separated parts of
the brain to hidden signals going back-and-forth among
members of the string quartet:
“Think: if you had a hundred thousand wires randomly
connecting four string quartet players and that, even
though they weren’t speaking words, signals were going
back-and-forth in all kinds of hidden ways [as you usually
get them by the subtle non-verbal interactions between the
players] that make the whole set of sounds a unified
ensemble. That’s how the maps of the brain work by
reentry.”2

                                                                                                                

                                                                                                                                                                                                      

1

signals (Damasio’s refers to these as “somatic markers”), that would
be required for a theory of self. Others who present theories of
consciousness and of self include Panksepp (2005) and Llinás
(2002).  
2
Quoted in Sacks (2015).  
3
Others include Crick and Koch (2003), and Llinás (2002).

Crick and Koch (2003) present a similar theory of synchronized
neuronal coalitions. However, their theory is focused on widely
distributed cortical areas without Edelman’s implied self-process
involving the subthalamic nuclei. In other words, Edelman implies a
theory of consciousness and of self-process, whereas Crick/Koch
present a theory of consciousness without including emotion-based

  
  

Antonio Damasio has proposed a theory of the “self” that
is important to the ensuing discussion. According to
Damasio, input from all the senses but one is subject to a
Jamesian stream of consciousness, which refers to the
conscious flow of thought in our minds. The exception is
interoception, our perception of internal body states, which is
remarkably stable in a healthy person. Damasio posits that
bidirectional signals to and from the body provide a stable
basis through interoception for “primordial feelings,”
including the feeling of a self [8,9]. As it stands, this is a highly
persuasive theory of the self and of the self-mind distinction3.
How Damasio’s views complement those of Edelman’s can
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be gleaned from their view on qualia. Edelman defines qualia
as follows, “Quale; qualia: terms used to refer to the “feel” of
conscious experience – “what it is like to be x,” where x, for
example, is a human or a bat. I use the term “qualia” as
coextensive with conscious experience. Consciousness reflects
the integration among vast numbers of qualia. Qualia are
discriminations made possible by the activity of the reentrant
dynamic core.”
Qualia, in other words, are feelings (generated by
interoception) which, when integrated in vast numbers, make
consciousness possible. Damasio carefully distinguishes
between two qualia problems. The Qualia I problem is: what is
a feeling and why do we have them. The Qualia II problem is:
how do qualia arise biologically. The answer offered by
Damasio to the Qualia II problem and argued in a series of
four carefully written books and numerous articles is that
feelings are generated by electrical or chemical signals from
the body to the brain – interoception and proprioception -arising from, among other things, movements, including
micromovements (see also Rudolfo Llinás, 2002). These
movements and other body-brain signaling provide massive
amounts of information to the brain, which integrates with
input from sensory portals to create feelings correlated with
that sensory input.
Feed Forward Loops and Working Memory
What has been less of a focus within the aforementioned
theoretical accounts is how multimodal sensory experiences
are coupled to movement and action. We (or our brains) have
sensory and motor systems which feed forward to predicted
and imagined movement and feed back to actual body states.
We make motor plans and revise them through complex loops
of Bayesian prediction and revision—prediction and revision
that always involves a connection between motor and sensory
systems and their link to imagery.
Feed forward loops have been extensively studied in the motor
system [16] and explored in connection with multiple aspects
of human creativity [17]. Voluntary movement begins with an
idea (not a simple construct), which appears in the association
cortex as a plan or program. The association cortex receives
somatosensory input regarding the planned action before the
association cortex communicates with the motor system (the
basal ganglia, supplementary motor area, premotor cortex and
lateral cerebellum). In other words, the plan to move is
enough to evoke a somatosensory response; a non-sensory
idea “feeds forward” to a response. Each part of the
aforementioned motor system communicates with the motor
cortex, whose job is to activate muscles for action. The motor
cortex also receives somatosensory input before action. In
addition, the intermediate cerebellum, which implements and
corrects movement patterns, receives somatosensory input
before the movement is implemented. In these multiple and
complex ways, ideas about action give rise to somatosensory

  
  

input regarding movement before the movement actually
occurs. We posit that similar operations are in play with
music and images in GIM Therapy. Ideas about music and/or
images may feed forward to sensory input (from the auditory
or visual system) before actual sensory input enters the brain
through a sensory portal such as the eyes or ears [18].
Indeed, insights derived from the motor system via feed
forward loops have even been applied in the context of
understanding creativity to explain deliberate and
spontaneous modes, as determined by explicit neural systems,
as well as the mode of flow experience which comes about
through implicit systems. The degree to which moments of
insight are seen, “sighted” or present in working memory,
which involves maintaining information in the moment in
service of a specific goal, differ across these modes, as does the
prediction process in which mental imagery involves either
simulation, a process in which mental imagery regarding
future movement is sketchy and without detail, or emulation,
in which mental imagery is step-by-step and precisely
detailed [17]. Similarly, in GIM and related therapies, the
explicit and implicit systems may be used (depending in part
on the role of verbal instructions), predictive mental imagery
may be more or less detailed (as in simulation and emulation)
and the amount of time images spend in working memory
may vary. “Sightedness” and working memory are closely
related to issues of attention, which are addressed next.
Multimodality and Attention
Especially in more primitive organisms and self states,
emotions may be understood in terms of action tendencies,
particularly actions that are connected with restoring
homeostasis and that are "felt" via interoception [9].
Interoception engenders images or neural patterns of internal
body states and engages emotional systems (such as the limbic
system) in higher animals, with chemical responses in
neuroendocrine systems and subcortical nuclei. There may be
movements associated with these reactions, such as facial
expressions. Positively and negatively valenced memories and
plans may be invoked. Mental processing also changes – with
sadness it slows down, with happiness it speeds up, and with
these changes in mental processing, attentional focus changes.
Specifically, it narrows (for example, to the sad or happy
feeling) [19]4.
Future research should investigate whether, as we have
suggested, multimodality enhances or provokes these
attentional effects by changing the speed of processing (from
mode to mode, depending on the degree of sensory
integration), and whether these changes alter attentional
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The concept of a “somatic marker” refers to an emotion-based
signal that affects perception and cognition, as basic to theories of
the self. For similar ideas, see also Panksepp (2005), Llinás (2002)
and Edelman (1989).
MMD | 2016 | 8 | 4 | Page 173

Music & Medicine | 2016 | Volume 8 | Issue 4 | Pages 170 – 179

Ballan & Abraham | Multimodal Imagery in Music

  
  
focus, perhaps broadening it from the fixation of excessive
focus to a more flexible use of attention [20]5.
Emotion affects and is derived not only from the relatively
stable, interoceptively originated self, but also from the
Jamesian stream of consciousness. For example, the feeling of
knowing an external object (a case where interoceptively
derived feelings may integrate with other sensory modalities)
creates salience for that object, a kind of emotionally colored,
focused attention, attention colored by feeling [9]. The
synchronization of a particular set of perceptions and feelings
would presumably also be affected by the timing of
presentation of stimuli [21-23].
As objects and the modalities used to engage them
change, the salience of the objects changes, and likewise the
feelings associated with those objects. It is possible (and seems
probable based on anecdotal evidence) that these changes can
be induced clinically by multimodal presentation of stimuli.
We suggest this as an area of further research.
One mechanism that may be important to the clinical
success of multimodal therapies is the modulation of the
default mode network, the network of brain regions that is
active when the brain is at rest [24-26]. In this case, there is
little stimulus-directed attention [27-29]. It is possible this
more diffuse attentional state can be facilitated by multimodal
presentation of stimuli. Anecdotally, the mind wandering and
daydreaming reported by patients in GIM therapy supports
this hypothesis and suggests it may be an important area for
future research.
Sensory Integration versus Sensory Interference
We have noted that for GIM and related therapies to be
effective, the brain must integrate information from the
different senses. One possibility is that in multimodal
experience, one sense dominates the others, as in the McGurk
effect in which visual input dominates auditory input [30]. In
some disorders (autism, PTSD), it is sometimes difficult for
auditory input to be integrated with other sensory input, and
patients may exhibit exceptional sensitivity to sound. This
kind of dominance or interference is not likely to be the source
of positive therapeutic outcomes when music and images are
combined. Another possibility is that the input from the
different senses improves the accuracy of perception in each.
Rather than interfering with one another, the senses are
integrated and enhance each other [31-34].
The subcortical area of interest for sensory integration is a
portion of the brainstem called the superior colliculus [35].
This area creates superimposed maps (neural patterns) of
visual, auditory and somatosensory inputs. Individual cells in
the superior colliculus may be activated by more than one of
those sensory modalities. As a consequence, the response of

                                                                                                                
5

This might occur by “somatic marking” similar to that described
by Damasio (2010).

  
  

individual cells may be stronger when there is input from
more than one sense. Specifically, responses to auditory,
visual or somatosensory input may be enhanced. For example,
if the response to an auditory input is too weak to be perceived
or to have a therapeutic effect, the addition of a simultaneous
visual or somatosensory input may increased the auditory
response and, presumably, the therapeutic efficacy in a clinical
setting. Many cortical areas, too, especially the superior
temporal sulcus, but also regions of the parietal and frontal
lobes and the hippocampus, may exhibit similar amplifying or
synergistic effects: input from one sensory modality may
elevate the cortical response to simultaneous input from one
or more other modalities [36].
To complicate matters, in other circumstances, input from
different modalities may produce interference effects, as in the
examples of autism or PTSD referred to above [37]. We
recommend further study of sensory integration in GIM and
related theories to discover the detailed mechanisms
underlying both integration and interference between
modalities in clinical practice.
Movement Changes Everything – The complexity of an
integrated sensory and motor system
In the study of imagery and sensory integration, movement
changes everything. The involvement of primary and
secondary cortical areas when sitting and listening to music is
well-established [38,39]. When listening in naturalistic
settings though, the motor system is also actively involved,
and the complexity of processing increases enormously.
Movement systems must interact with sensory systems. If
music produces or is produced by movement (or is responded
to by imaginary movement), then sensory systems,
predominantly visual and somatosensory as well as auditory,
are likely to be involved. In such contexts, then, music cannot
be separated from imagery. An auditory or somatosensory
image activated by music is likely to trigger a visual image
[40]. Just sitting comfortably and listening to music (even
without the apparatus of GIM) likely involves rich and
complicated bi-directional somatosensory and interoceptive
processing and signaling as well as auditory (and probably
visual) imagery.
We see, we hear, we touch, we move. The increase of
complexity resulting from this last fact is only hinted at above;
it is almost incomprehensible. Movement increases the
number of activated neurons but, more importantly, the everlarger circuits in which they are organized, from single
neurons to complex brain networks, all set in motion (so to
speak) by the evolutionary necessity to move—away from
predators and towards prey and mates [16]. More neurons
mean more complex patterns of internal and external
communication.
Movement allows organisms to evolve from being passive
recipients of the environment acting upon them (seeing,
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hearing, touching) to being intentional agents (selves) who act
upon and shape this environment and cause other organisms
to see, hear and feel the products of their action. Indeed, the
biological systems giving rise to the subjective experiences of
“music and imagery” may originate (or be an epiphenomenon
of) the fact that we are creatures who move.
As a consequence of the complexity involved in the global
workspace that is brought into play by music and imagery,
which is not modular but rather networked and connected
both within the brain and between the brain and body, we will
never be able to approach the full richness of music and
imagery by looking exclusively at individual locations in the
brain. The problem involves a nonlinear complexity (multiple
causes and effects at vastly different scales) deriving from the
fact that we are animals that have highly developed systems
and networks that are refined and interconnected to
implement the problems posed by multisensory experience in
general, and by music and the quest for homeostasis in
particular.
In sum, a moving organism requires images or imagery,
neural patterns derived from sensory experience, memory and
prediction to assist movement, whether auditory, visual,
somatosensory (including proprioception and interoception)
vestibular, olfactory, gustatory or other. Damasio posited that
non-visual images of internal body processes may give rise to a
“core self” of here-and-now patterns, complex emotions and
eventually, social intelligence[9]6. The core self of here-andnow may expand to ever greater capacities for memory and
prediction, for imagination and, ultimately, the development
of an autobiographical self. Perhaps GIM therapy, by
employing and enhancing sensory integration, facilitates this
development in individual clients.
The Development of Images and of Mind: From Core Self to
Autobiographical Self
Assuming the existence of a self, a stable process originating in
perception and homeostasis and contrasted with a mind of
more or less synchronized, flowing images, it remains to be
seen how primitive forms of that self relate to more advanced
forms in which such operations as autobiographical memory
participate. As we saw with the superior colliculus in the
brainstem, when smoothly integrated images, originating in
different modalities and colored by somatic markers, enhance
rather than interfere with one another, when vision increases
auditory acuity and vice versa, homeostasis is enhanced; life
can regulate itself through sensory integration, feedback and
feed forward loops, through memory, prediction and
imagination. Behavior assisted by integrated multisensory
images (some raw and perceptual, some imagined, some
remembered, some predicted) could become more flexible,
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This has parallels with the concept of “primary consciousness” as
described in Edelman (1989).

  
  

even creative. The emergence of the neural patterns that we
refer to as mental imagery reflects simultaneously the
emergence of mind.
Because we see mind as rooted in embodiment, in bodybrain interaction, in the senses and in multimodality, and, in
particular, in the contribution of the somatosensory and
interoceptive systems to vision and hearing at subcortical and
cortical levels, our preferred definition links “mind” directly to
images as neural maps of variously combined sensory
modalities in both memory and perception. Without these
images—of the body within and the world without— we
suspect the successful quest for homeostasis would not have
been possible.
Once neurons form “networks,” “coalitions,” and
“societies” of communicating cells, the vast increase of
complexity makes possible diverse behaviors among different
organisms of a species. The loops between value-laden
memory and current perceptual categorization are unique for
each individual. We strive through sociality to appreciate and
empathize with precisely that individuality. Perhaps this is the
source of creativity, self-reflection and consciousness. Jill’s
multi-modal experience of a musical concert is different from
Jane’s, and their body-brain experiences and resulting somatic
markers differ [41]. The memories that enter (or “re-enter”)
their conscious experience differ. For example, they may see
and hear more or less the same thing but feelings arising from
viscera and internal milieu, the location of limbs and
associated memories from all senses may be highly individual.
Out of such differences, and our eventual ability to understand
them, each other and ourselves, conscious experience may
flourish. The multimodal and in particular interoceptive
contributions to our sense of ourselves and our memoryperception loops are enriched by encounters with others, the
attempt to understand their subjectivity as well as our own,
and the development of theory of mind which is both a cause
and an effect of this process.
The Autobiographical Self and Sociality
The autobiographical self (to the extent that it exists as a stable
process apart from minds) requires that perceptions,
constituted by groups of cooperating neurons, be stored
systematically as memories [9]. At least two kinds of memory
are implicated: a long term memory in which neuronal
societies hold together neuronal records of (multimodal)
events, and a working memory in which neuronal societies
store memories temporarily in order to work with them in real
time so they may be communicated to other persons who have
their own memories. Movement, vocalization, language,
music all require multiple forms of multimodal storage to
communicate what is felt, thought and believed by other
persons as their autobiographical selves interact with other
selves and the world.
Societies of neurons may give rise to societies of persons
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who communicate through all sensory modalities, usually
more than one at a time [42,43]. This is not only true of ritual
and ceremony. Even when speaking on the telephone, the
listener feels the phone in his hand, the clothing on his body,
the temperature in the room, various interoceptive processes
(e.g., digestion of food) as well as strong sensory experience
from imagined seeing, etc., in addition to hearing. And it is
memory—sensory, motor, long-term, short-term, semantic,
autobiographical—colored by feelings, that holds it all
together to form what we call consciousness.
Multimodal Experience, Memory and Art
Consciousness has consequences, one of which is reflection.
Human beings reflect on all manner of things, from the origins
of life to its meaning, from pragmatic calculation to morality.
What is it that guides truly deliberate reflection? One
indispensable component is the autobiographical memory to
which we just referred—what each of us has been, seen,
thought, done—memory that is multimodal and no sooner
recalled than reconsolidated under new cross-modal
influences. Once theory of mind engenders societies of
neurons; once our own sensorimotor-derived subjectivity is
matched by a deepening understanding of similar patterns in
other persons, our reflections on social life, too, are guided by
multi-modal memories and their vicissitudes. Our telling,
singing or chanting of stories filled with references to images
in multiple modes both narrates and helps to create
autobiographical minds (selves) that are tightly connected
together and come to our service in collective deliberation
over questions great and small. We have learned from
Edelman, Damasio, and others about the intricate ways in
which value-laden memory interacts with current, multimodal
perception.
As one clinical illustration of the significance of Edelman’s
model, which implies a high degree of neural plasticity that
would be facilitated by rich multimodal input, we take
combat-related posttraumatic stress disorder (PTSD). In our
experience, three cognitive distortions seem to be especially
common in combat-related PTSD: others are bad, I am bad,
the world is dangerous. The experience of making music in a
group, a multimodal experience that may evoke value-laden
memories in conjunction with current multimodal
perceptions, seems to have a profound effect on those
distortions, an effect that may be mediated by the elevated
levels of oxytocin that are produced during music making and
that promote social affiliation [5]. In a recent study, higher
oxytocin levels were shown to enhance compassion of people
suffering from symptoms of PTSD [44]. Oxytocin may be only
part of what promotes healing in therapeutic musical
interventions. It may also be that self-understanding of the
primary or core self changes under the influence of a rich and
interesting multimodal stimulus that triggers memories,
perceptual inputs, entrainment effects, as well as shared,

  
  

mirrored or synchronized movements in a way that erodes the
cognitive distortion that others are bad. When that cognitive
distortion is reduced, it appears that clients will tend to see
themselves as less bad and the world as less dangerous.
Similar mechanisms, in which group music making facilitates
social affiliation, may be at work in healthy individuals who
synchronize their music making and movements, and to some
extent their perceptions, in a way that may facilitate empathy
and lead to greater social affiliation [45].
Added to the pleasure of our multimodal experience is the
feeling that art, and particularly making or enjoying art
together, is “a way to explore one’s mind and the mind of
others” [9].
Multimodal artistic experience may be
accompanied by feelings of well-being and sociality. None of
it would be possible without those rich multimodal
experiences that we refer to as “imagery.” If we are able to coexist as social beings, if we can imagine a future and work
towards its realization, it is likely because of the richness of
multimodal experience, combined with the informational
richness of our memory. These allow us to transcend the
here-and-now through imagination, itself a kind of feedforward loop from ideas to sensory inputs, then back to ideas
and sometimes to actions.
Conclusion: Bridging the Gap
In sum, the purpose of the paper is to take some of the original
insights that constitute the foundation of modern
neuroscience and apply them to music therapy – as a
theoretical framework, as a direction for new research, and as
a set of suggestions for clinical practice.
The clinical success of GIM and related therapies is not in
doubt [1]. We are reminded of it every day in hospitals, clinics
and private practices around the world. In the midst of this
success, we suggest a pause to consider the diverse and
complex underlying mechanisms that account for it in the
hope that this return to basic science will result in an even
better clinical practice and will enrich our knowledge of some
of the most basic processes of life.
Not very long ago, musicking was a verb. The current
practice of listening to music without simultaneously dancing,
singing and playing is a historical and cultural anomaly. For a
million years, dating to our pre-hominid ancestors, music was
a richly multimodal experience [46-48]. The “homeostatic
drive” behind music manifests itself even now, from churches
to electronic dance clubs. What we need to understand better
is its workings.
By placing music therapy within an empirical framework
in which the active ingredients can be identified, we have
highlighted the need for new directions in music therapy
research. Future research should focus on investigating diverse
variables, such as the therapist-client relationship, as well as
movement and other ‘non-musical’ candidates for active
ingredients in facilitating success in music therapy. Should the
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findings support it, the clinical practice may need to be
transformed into an even more movement – oriented one. The
evolution of GIM therapy provides one example of such a
change in direction. Helen Bonny, the inventor of GIM,
introduced “body listening” into GIM late in her career,
prominently adding systematic movement to GIM therapy.
Body listening and other forms of GIM incorporating
movement are now widely practiced. One might ask – are the
music and images of GIM the main active ingredients in “body
listening” or does the movement predominate? Most likely, a
combination of auditory output and motor input is responsible
for positive outcomes, as evidenced in Michael Thaut’s work
[49,50]. While such work has stressed the importance of actual
movement in carefully designed studies, we propose that
movement in music therapy is part of a multimodal
experience that crucially involves feelings and action
tendencies, mediated through interoception. Although
different, this approach is consistent with and indeed
complementary to that of Thaut.
Notwithstanding all of the work in neurologic music
therapy emphasizing the auditory motor-connections
mediated by rhythm [51], we need to develop a thorough
understanding of all the active ingredients in music therapy,
and these need to be evaluated in an unbiased manner. For
instance, how do music, imagery and movement interact in
facilitating therapeutic outcomes in PTSD? Are the best
outcomes associated with a combination of all three factors?
This would be evidence in favor of the additive effect of all
three factors. Of the dual combinations – music and
imagery/movement and imagery/music and movement –
which has the most advantageous outcomes, and is it context
dependent? Such findings would give us insights about which
aspects of the interventions to emphasize in order to target
specific therapeutic outcomes. These are examples of the basic
questions and directions we hope to emphasize in our article
particularly given their experimental and clinical implications.
Research on music therapy is challenging as we need to
tease apart the therapeutic impact of (i) the therapist – client
relationship, (ii) the auditory stimulus of music, (iii) the
complex effects of speech during sessions, (iv) the mental
images, (v) the sensorimotor experiences, including
positioning of the body and limbs, proprioceptive,
interoceptive and vestibular inputs, not to mention the micromovements that accompany listening. The project we propose
is a collaborative effort to design and carry out modest,
reductionistic experiments using randomized controlled trials
where possible. These would involve carefully selected active
and passive control groups and strict inclusion/exclusion
criteria, with the best available outcome measures. In this way,
we can tease out each element in the music therapy experience
in order to maximize the context-specific effectiveness of our
therapeutic interventions while enriching our understanding
of what it is to be human, and how our needs, pleasures and
sense of well-being are intricately connected.
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Abstract
Silence is often described as to be some kind of important and powerful phenomenon or acoustic appearance in music therapy
and of course in other disciplines too. Therefore, it is pertinent to gain more knowledge about how people perceive silence, what
effects it has on the individual’s levels of relaxation and human perception of self, time and space. Silence lasting 6:30 minutes
preceded by two different conditions consisting of either a university seminar or a session of Depth Relaxation Music Therapy
(DRMT) were the two arms of this study carried out at a university with students as subjects. The silence after the DRMT was
judged more relaxing than the silence after the seminar. Participants also had a lower sense of space and time, as well as a reduced
future perspective. They estimated the silence as having lasted longer in the condition following the DRMT session. These effects
support further investigations concerning the idea that silence (combined with DRMT) may be of preventive (e.g. regarding
stress-related diseases, depression, burnout and anxiety disorders), relaxing and health-promoting interest for clinical and nonclinical applications.
Keywords: relaxation, music therapy, silence, time, hypnotherapy

Introduction and background
Silence
Is silence a peculiar ‘something’, a strange ‘nothing’, or, in case
of music therapy, an inherent appearance somewhere between
‘everything’ and ‘anything’? Silence may be an ambivalent
phenomenon. It is both presence and absence, although
sometimes transcending or ‘being’ both at the same time.
Above all, it is difficult to describe, verbalize, or comprehend.
To make it even more complex, we have several words
(silence, stillness, quietness, etc.) to describe this
phenomenon, and there seem to be various forms or
characteristics of silence. As a result, one may ask whether it is
not sufficient to talk about ‘silence’ in the singular, but rather
to introduce the term ‘silences’ into music therapy theory,
research and practice [1-3], Wakao [4] considers music
therapy to provide adequate grounds to do so:
We should not forget that music therapy is the
therapeutic method most able to treat silence in a
creative way.
Neither the English nor the German language expresses the
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relevant terms (‘silence’ and ‘Stille’) in the plural (‘silences’
and ‘Stillen’). However, in German there is also the verb
‘stillen’. Etymologically, this verb has its roots in the 16th
century and means to silence a baby that is crying due to
hunger. In New High German, ‘stillen’ has become a word
describing the process of a mother nourishing or
breastfeeding her baby [5]. This linguistic relationship
probably indicates that silence is able to nourish, to feed, or to
provide something important in therapy and the therapeutic
relationship. Taking this into account, it no longer appears to
be surprising that silence is immensely powerful within
musical work [1].
Relevant research projects and studies
While we have not really written about or researched
the silences we experience and share in the music
therapy room, it is not because we have not thought
about them. (p. 548)[1]
Is silence a topic in contemporary music therapy research? Do
research projects concerning music therapy address silence?
Keeping the introductory thoughts by Sutton in mind, we can
cite some publications and studies that have implemented or
discussed silence among music therapeutic/musical methods,
study designs, settings and outcomes. For example, musicinduced relaxation applying music with a slow rhythm seems
to have a greater effect when supported by randomly inserted
periods of silence. This also decreases blood pressure, reduces
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the number of breaths per minute, slows down the heart rate
and decreases the low-frequency/high-frequency ratio (LF/HF
ratio) [6]. Live music and singing have helped decrease stress
in the Neonatal Intensive Care Unit setting. In doing so, a
preceding reduction of noise and a focus on silence are crucial
factors [7].
Recent clinical studies have not only incorporated silence
as part of a methodical approach, but also detected an absence
of silence where it would be desirable: in hospitals. Noise
affects the patient’s recovery [8]. A study conducted by Short
et al. [9] showed that equipping patients with MP3-Players
and music made them feel better and helped them to ‘escape’
from noisy environments, such as in Emergency Departments.
What if these patients had been offered silence instead of
music? Silence may well have the potential to speed up
recovery and support human health. Last but not least, in
recent publications, proponents of music therapy have
developed a growing interest in silence, quietness and pause.
[1,2,10-13]
The present research project integrated silence as a
receptive ‘stimulus’ following either a university seminar or a
Depth Relaxation Music Therapy (DRMT) session. By
comparing the two conditions, we aimed to discover more
about the effects of silence on the level of relaxation and on
the perception of space, self and time. The senses of space,
time and self are basic dimensions of conscious awareness that
fluctuate when one is awake. Different induction techniques,
such as meditation, rhythm-induced trance, or listening to
music, produce profound changes in states of consciousness.
In other words, aside from affective responses, the senses of
self, time and space can be altered. [14-16]
Various studies have focused on the application of music
in a receptive (therapeutic) setting. Stegemann [17] provided
an extensive overview on receptive music therapy – including
Depth Relaxation Music Therapy – in childhood and
adolescence affecting stress and relaxation.
Research projects related to music and silence with
students as subjects have also been conducted. Investigations
with psychology and music students reported that music,
silence and verbal suggestions of relaxation affect the heart
rate [18]. Further studies displayed a tendency for sedative
music to have anxiety-reducing effects upon subjects with
high levels of anxiety [19]. Some implied that stimulating
music seems to evoke higher worry scores than sedative music
does [20]. A study by Standley [21] with 130 students
examined whether music affects aversion related to dental
drills. Results were as follows:
Overall, music preceding the dental drill generally reduced
the drill's aversive effects while the drill preceding music
generally enhanced music's positive effects. Heart rate
responses to music were varied. (p. 120)[21]

	
  
	
  

Depth Relaxation Music Therapy
Depth Relaxation Music Therapy (DRMT) was the
experimental condition in this study. The methodology was
mainly developed by Hans-Helmut Decker-Voigt and consists
of seven steps or ‘building blocks’. The sequence of these
‘building blocks’ depends on the patient’s physical and
psycho-emotional condition and characteristics and is
adjusted by the therapist according to the patient’s needs.
Each of these steps has its specific ‘task’ (e.g. ‘sensitization to
the feeling of “comfort” in the body’; ‘sensitization to feelings,
mental images, thoughts’; ‘sensitization to the auditory
perception of music’, etc.). The DRMT methodology has been
influenced by several meaningful techniques and approaches,
such as Milton Erikson’s hypnotherapy, autogenic training,
guided imagery, psychoanalytic and humanistic psychology,
expressive art therapy and Gestalt therapy. Decker-Voigt also
suggests a time limit of between 3 and 8 minutes for the
receptive music phase in DRMT. He argues that longer
periods may generate difficulties with participants’ reorientation. Although DRMT mainly uses music (from CD or
MP3 players, performed by a therapist, etc.) during the
receptive phase, Decker-Voigt states that it is very important
to ‘always allow a little silence before playing the music, so
that the music “comes out of silence” (p. 249)’[22,23].
The aim of our study was to compare the effects of a 6:30minute silence preceded by either a session of DRMT or a
university seminar. Altered states of consciousness induced
through different psychological techniques, such as
meditation, music, sensory deprivation, or rhythm-induced
trance, lead to changes in the senses of self, time and space
[14-16]. Therefore, in addition to assessing the affect and
degree of relaxation, which have been studied extensively in
music therapy, the dependent variables: intensity of awareness
of self, space and several aspects of time, all of which have
hardly been studied within our context of interest, were also
evaluated. We assessed the subjective impressions of these
dimensions of consciousness with subjective scales relating to
the period of silence.
Methods
Participants and setting
Students attending a regular seminar during their semester at
the Catholic University of Applied Sciences in Freiburg,
Germany, participated in this study. They were assigned to
two groups. One group received a Depth Relaxation Music
Therapy (DRMT) session lasting 16 minutes. The DRMT was
preceded by a short introduction providing information on
the procedure. The session was guided by a professional music
therapist (the first author) using speech to induce depth
relaxation by moving, step by step, from building block I to
building block V. Although Decker-Voigt [22,23] includes
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seven building blocks in DRMT, we did not integrate building
blocks VI (‘Reflection of these experiences and their
transference into everyday life through connecting questions’)
and VII (‘Rolling back’) into our procedure, as these were
neither relevant to nor necessary for our research focusing on
the perception of silence. As pre-stimulation, the therapist
invited participants to make themselves comfortable and to
allow themselves to have a pleasant time. Leading into
‘building block I’, the focus was on fostering the sensitization
to the feeling of physical comfort. Participants were invited to
‘sense’ their bodies from head to toe. It was suggested they
change the positions of their feet, spines, heads, etc. to create
the best possible and comfortable position and sense of
physical comfort. The next step, building block II, focused on
breath and breathing. A specific breathing rhythm was not
dictated. Everyone’s own individual breathing process –
inhaling/taking in, pausing/allowing, exhaling/giving away –
was accepted and considered therapeutically relevant.
Building block III implemented a sensitization to feelings,
mental images and thoughts. During this part of the process,
the therapist suggested that all the feelings, images and
thoughts that circulated in the participants’ minds were
acceptable. There was no need to try to avoid them or push
them away (‘Let your thoughts, images and feelings come and
go the way they do.’). Subsequently, building block IV
(‘sensitization to the auditory perception of music’ – or, as in
our case, silence) encouraged participants to focus their
attention on the acoustic surrounding. This was an invitation
to listen to the subsequent silence. This was followed by a
short phase of re-orientation to the ‘here and now’ (building
block V) ending the DRMT session and initiating the final
step, where the students filled out the scales. Throughout all
stages of the DRMT process and its building blocks, the
therapist always provided positive connotations relating to the
addressed body parts and steps (e.g. ‘All the thoughts
circulating in your mind are allowed to do so…’) [22,23].
The other group received a 16-minute seminar focusing
on aspects of silence in therapy and counseling. To be more
precise, following an introduction on the topic led by the
music therapist, the students were invited to participate in a
group discussion moderated by the music therapist. The main
aim of the discussion was to gather and summarize the
students’ (professional) experiences, ideas and opinions
concerning silence, its various forms of occurrence and
applications in clinical and non-clinical (health-related)
settings, to collect and provide case examples, and to talk
about silence’s therapeutic potentials and risks, as well as
indications and contraindications.
These interventions were followed by a period of silence
lasting 6:30 minutes, after which the states of consciousness
during that period were assessed. After an interval of one
week, each group received the alternative intervention, after
which the same period of silence (6:30 minutes) followed and
was then assessed. All sessions were conducted by the same

	
  
	
  

person, who is a qualified music therapist. The study was
undertaken during two semesters (n = 33 students during the
summer semester 2015 and n = 27 during the winter semester
2015/2016).
Students were informed about the study purpose and
asked whether they wanted to take part during a lesson
conducted a week before the study. If they agreed, they were
told the location (in one of the university’s seminar rooms)
and time of the study for the following week. Regarding the
study procedure (see Table 1), each participant in his or her
assigned group first received a general introduction to the
study aims relating to the question of altered states of time,
space and self. Then they filled out a visual analog scale (VAS)
indicating their level of relaxation and the data entry forms,
including
two
questionnaires
concerning
traits
(impulsiveness, mindfulness) which have been shown to be
associated with time perception [24]. Then the groups
received either a seminar focusing on silence in therapy and
counseling or a session of Depth Relaxation Music Therapy
lasting 16 minutes each. A period of silence of unknown
duration to the students (which lasted 6:30 min) followed.
Directly after this period of silence, participants received
subjective scales to indicate how the self, time and space had
been perceived during that silent period and how relaxed they
had been just afterwards. In a second session one week later,
each participant received the alternative intervention
following the same procedure.

1. General introduction of study aims

5 minutes

2. Filling out of scale concerning level 10
of relaxation and data entry forms, minutes
including the two trait questionnaires
(impulsiveness, mindfulness)
3. Depth Relaxation Music Therapy 16
(DRMT) / seminar focusing on minutes
silence in therapy and counselling
5. Period of silence

6:30
minutes

6. Filling out of scales concerning
state of relaxation and states of 5 minutes
consciousness pertaining to the sense
of self, time and space
Total of
42:30 min.
Table 1. Outline of the intervention session.

Measures
State Measures – Right before the seminar and/or the DRMT
session, as well as just after the period of silence, participants
were asked to indicate how relaxed they felt at the moment by
marking their answer on a visual analogue scale (VAS)
consisting of a line with the two endpoints signifying ‘not at
all relaxed’ and ‘extremely relaxed’. Following the period of
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silence, two scales were employed with answer categories
ranging from 1 to 7 to measure intensity of awareness of body
and space during the period of silence. The questions in
German were ‘How intensively did you perceive yourself?’
and ‘How intensively did you perceive time’ (see Figure 1).
Higher scores indicate greater awareness of body and space.
Two VASs were provided for participants to mark the point
which reflected their awareness of time during the period of
silence. The questions were ‘How intensively did you perceive
time?’ and ‘How fast did time pass for you?’ The timeawareness scale ranged from 0 mm (not at all) to 100
millimeter (extremely intensively). The time-speed scale
ranged from 0 mm (extremely slowly) to 100 millimeter
(extremely quickly). See Figure 2 (two upper rows). In a
further time-assessment scale, participants had to indicate
how strongly past, present and future had been perceived
during the period of silence [adapted from 25]. Finally,
participants had to indicate how long they thought that the
period of silence had lasted (in units of clock time).
Trait Measures – Two trait measures assessing impulsiveness
(BIS-11 – Barrat Impulsiveness Scale) and mindfulness (FMI
– Freiburg mindfulness inventory), which have been shown to
relate to the sense of time, were filled out by the participants at
the beginning of the first session. The German version [26] of
the BIS-11 [27] consists of 30 4-point items ranging from 1
(rarely) to 4 (almost always). The resulting subscales are
planning impulsivity (‘I plan tasks carefully’), motor
impulsivity (‘I do things without thinking’), and
attention/cognition impulsivity (‘I concentrate easily’). The
14-item version of the FMI [28] measures mindfulness on the
basis of a two-dimensional structure with the factor ‘presence’
as ability to attend to the present moment (‘I am open to the
present moment’) and the factor ‘acceptance’ as nonjudgmental attitude (‘I am able to smile when I notice how I
sometimes make life difficult’) utilizing a 4-point item scale.
How relaxed are you right now?

Not at all relaxed

	
  
	
  

O

Extremely relaxed

O

O

O

O

O

O

O

O

O

O

Figure 1. Scales for measuring relaxation and the intensity of the
sense of body and space.

How intensively did you perceive time?

Not at all

Extremely intensively

How fast did time pass for you?

Extremely slowly

Extremely quickly

On the upper line the past, present and future are equally presented.
The past relates to memories, the present to momentary perception,
and the future to expectations and planning. Please mark on the
lower line with two strokes how strongly the past, present and future
were present.

Past

Present

Future

Figure 2. Visual analog scales for measuring the intensity of the sense
of time, the speed of the passage of time, and the predominance of
the past, present and future perspective.

Statistical analyses

How intensely did you perceive yourself?

O

How intensely did you perceive space?

The study design enables testing within-subject differences for
type of intervention (DRMT vs. seminar). Dependent
variables are the measures of states of consciousness relating
to self, time, space and relaxation. T tests for dependent
variables (the intervention differences) were calculated.
Pearson correlations for associations between the trait
variables and the responses to the intervention were
additionally calculated. Initial significance levels were set to p
< 0.05. The false discovery rate (FDR) method, a multiple
comparisons correction procedure [29], was used to control
for multiple tests.

O
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Results
Of the 67 students included in the study, 60 completed both
study interventions (45 female, 15 male; mean age: 22.9 years;
S.D. = 2.6). After the silence following the Depth Relaxation
Music Therapy (DRMT) condition as compared to after the
silence following the seminar, students reported being
significantly more relaxed (t = -3.8, p < 0.001) (see Table 2).
There was no difference in the sense of self between the two
conditions (t = 0.3, p = 0.759), but the sense of space (t = 2.6,
p = 0.013) and time (t = 2.5, p = 0.014) were significantly
reduced in the relaxation condition. No significant differences
between intervention conditions were seen for the speed of

Measure

Relaxation
Mean
(S.D.)

time passing (t = 1.5, p = 0.148). Regarding the time
perspective, the sense of the future was significantly reduced
in the relaxation condition (t = -6.5, p < 0.001), but there was
not an increased awareness of the present during relaxation (t
= -2.0, p = 0.056) or a difference between the two conditions
for the past perspective (t = 0.8, p = 0.412). The subjectively
judged duration of the period of silence (physical duration: 6.5
minutes) was significantly increased in the relaxation
condition (10.3 min.) as compared to the lecture condition
(6.8 min.) (t = -6.5, p < 0.001). No significant associations
were found between the trait variables impulsiveness and
mindfulness (including subscales and sum scores) and the
state variables for both conditions (DRMT, seminar).

Seminar
Mean
(S.D.)

t=
p<
(df = 59)

State of relaxation [0 … 100]

75.6
62.2
-3.8
(18.3)
(24.0)
0.001*
State of relaxation [0 … 100]
26.8
16.7
-2.1
Difference after-before silence
(21.0)
(25.7)
0.038
Intensity sense of self [0 … 7]
4.0
4.0
0.3
(1.4)
(1.3)
0.759
Intensity sense of space [0 … 7]
2.1
2.8
2.6
(1.4)
(1.8)
0.013*
Intensity sense of time [0 … 100]
29.1
39.2
2.5
(23.3)
(25.4)
0.014*
Speed of time passage [0 … 100]
56.8
62.7
1.5
(24.6)
(22.8)
0.148
% Sense of past [0 … 100]
21.1
23.5
0.8
(17.5)
(19.6)
0.412
% Sense of present [0 … 100]
53.2
44.1
-2.0
(26.7)
(27.8)
0.056
% Sense of future [0 … 100]
25.7
31.8
-6.5
(16.6)
(22.7)
0.001*
Duration of period of silence [min.]
10.3
6.8
-6.5
(4.2)
(2.3)
0.001*
Table 2. Measures for the states of consciousness for two types of intervention, namely after a period of 6:30 minutes of
silence following a 16-minute Depth Relaxation Music Therapy (DRMT) session (relaxation) versus a seminar on silence
in therapy and counselling lasting 16 minutes (seminar).
*significant after FDR-adjustment

Limitations
This is the first study to investigate the effects of silence on the
conscious awareness of self, space and time after Depth
Relaxation Music Therapy (DRMT). The choice of control
intervention is decisive because we can only make inferences
on relative differences between the effects of DMRT and a
control condition. Since we compared two identical intervals
of silence which were embedded in different settings, we chose
a seminar as our initial approach. However, different control
interventions are potentially applicable in future studies to
tease out specific effects. For example, one could look at
differences between the specific DRMT method and other

	
  
	
  

body-centered relaxation techniques, such as autogenic
training. Another comparison could examine possible
differences between DRMT and unspecific music relaxation.
For example, in one recent study, the effects of a yogic
mindfulness meditation technique on subjective time were
compared to a condition during which subjects listened to
relaxing music [30]. In this study, subjects were also subjected
to an individualized scheme. In our own study, we chose a
group setting for pragmatic reasons. An individualized setting
might prove even more effective.
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Discussion
Our study shows that silence combined with DRMT is
effective in fostering relaxation, reducing the sense of space,
slowing the perception of time and modifying the perspective
of the future. Participants also felt the period of silence
following DRMT to be significantly longer compared to the
equally long period of silence after a seminar. The subjects’
individual amounts or manifestations of impulsiveness and
mindfulness did not affect the above-mentioned effects. This
study confirms the notion that specific induction methods of
altered states of consciousness change the awareness of time
and space in the way that both dimensions of awareness are
reduced as a function of absorption [14-16]. In the DRMT
condition, participants judged the duration to last longer than
in the control condition. An overestimation of duration is
typically related to negative affects, such as boredom or
depressed mood [14]. Here we were able to show that a
relative overestimation of duration can also be related to a
more relaxed state of being in the present moment.
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Abstract
Music listening may evoke meaningful emotions in listeners and may enhance certain health benefits. At the same time, it is important to
consider individual differences, such as musical taste, when examining musical emotions and in considering their possible health effects. In a
field experiment, 21 women listened to their own preferred music on mp3-players daily for 30 minutes during a two week time period in their
own homes. One week they listened to their own chosen relaxing music and the other their own chosen energizing music. Self-reported stress,
emotions and health were measured by a questionnaire each day and salivary cortisol was measured with 6 samples two consecutive days
every week. The experiment group was compared to a control group (N = 20) who were instructed to relax for 30 minutes everyday for three
weeks, and with a baseline week when they relaxed without music for one week (before the music intervention weeks). The results showed
that when participants in the experiment group listened to their own chosen music they reported to have experienced significantly higher
intensity positive emotions and less stress than when they relaxed without music. There was also a significant decrease in cortisol from the
baseline week to the second music intervention week. The control group’s reported stress levels, perceived emotions and cortisol levels remain
stable during all three weeks of the study. Together these results suggest that listening to preferred music may be a more effective way of
reducing feelings of stress and cortisol levels and increasing positive emotions than relaxing without music.

Keywords: music, emotions, stress, cortisol levels.

Music has been shown to be important to people for a variety
of reasons, for example to relieve stress, to evoke memories, to
express emotions, to get alter mood, and to reduce loneliness
[1-5]. Research has also shown that emotion regulation is one
of the most important motives for music listening [1-3,6,8].
Effects of music listening on emotions have been described
with a variety of measures, including self-reported feelings [9],
expressions of emotion [10], regulation [11], physiological
responses [12], activation of cortical and subcortical brain
regions associated with emotion [13], and action tendency
[12]. Research reflects that music primarily evokes positive
emotions in listeners [14-16]. Some of the most common
emotions experienced during music listening are pleasure,
happiness, calm, and nostalgia [1,8,14,17,18].
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The importance of preferred music
Apart from the music itself, it is essential to consider other
factors when studying emotional experiences related to music:
the listener and the situation. Each listener may not,
necessarily react in the same way to a piece of music and one
piece of music may evoke varying emotions in the same
individual at different times. Situational factors may include
location, activity [1,5] or other people’s presence. Studies have
shown that people often experience varying emotions when
they listen to music alone as compared with listening to music
when other people are present [15,19]. Individual factors may
include musical preferences, reasons for listening, and
personality [15]. Emotional responses to music are influenced
by how much the listener likes the music [14, 20-21]. Research
indicates that people tend to like music that evokes emotions,
and often favor music that is familiar [22-24]. The impact of
having the option to choose the music may affect the response
to music [15,25]. When people are provided with the
opportunity to select music, they prefer to listen to music that
they like, and that tends to result in positive experiencing [26].
The use of people’s own preferred music in studies of
responses to music has increased in recent years – a fact that
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highlights the importance of considering individual
differences. Even though there are reportedly components of
music (e.g. mode, rhythm, tempo, pitch, harmony) that have
been proven to induce certain emotions in listeners [1,9],
there is not one type of music that evokes exactly the same
emotions in every listener. Positive emotions are often
expressed in music with major, high tempo, and high pitch
[27], but that does not automatically lead to the induction of
positive emotions. Emotion induction through music refers to
when music evokes emotions in listeners, without focus on the
reasons why the emotions were evoked, in contrast to
perception of emotions in music, which refers to when
listeners perceive or recognize emotions in music, without
automatically feeling the emotion [1]. There are musical styles
that mainly consist of musical components that express
negative emotions (e.g. minor mode; eg. heavy metal), but
evoke highly positive emotions in people who preferred that
type of music. In encouraging people’s choice of which music
to listen to, under distinct conditions, the emotional responses
will likely be stronger and therefore render higher ecologically
validity [15,25,28].
Music and stress
Music listening may provide for opportunities to evoke
meaningful associations and emotions, thereby helping to
mitigate stress reaction. Research has shown that positive
emotional associations may be fundamental for improving
both psychological and physical aspects of well-being [29].
The term stress refers to an imbalance between environmental
demands and resources available for meeting those demands
[30]. The experience of stress is characterized by negative
emotions such as fear and tension (e.g., [31]) as well as by
heightened levels of physiological parameters such as blood
pressure and heart rate [32]. Physiological responses to stress
often begin with a perception of stress. The perception leads to
activation of the sympathetic divisions of the autonomic
nervous system, which stimulate the body’s resources to react
in stressful situations.
We have earlier found that positive emotions experienced
to music minimize self-reported overall stress [14].
Interestingly, a study by McCaffery [33] showed that fasttempo music was just as effective in reducing stress as slowtempo music. However, in another study it was found that
fast-tempo music reduces stress when the music is the
individual’s preferred musical taste [34]. This is consistent
with research suggesting that listening to preferred music may
have the strongest effects on relaxation and stress reduction
[35]. According to health psychology research, perceived
control play an important role in stress reduction [36]. Labbé,
et al. [28] proposed that subject-chosen music is more
effective in reducing stress compared to experimenter-chosen
music since it give participants some control over the situation
by letting them choose music that they find relaxing. In

	
  
	
  

Helsing’s et al [37] study of the effects of everyday music
listening on recovery after particularly stressful daily events it
was found that liking of the music and feelings of control over
the situation affected the stress level. The more the
participants had liked the music they listened to after a
stressful event the less stress they reported to have
experienced. The same pattern was seen for perceived control,
even though it is possible that it was the feelings of control per
se and not in combination with music listening that leads to
lower stress levels.
Cortisol, stress and music
Some studies have shown decrease in cortisol levels following
positive mood induction or in correlation with trait positive
effect [38]. The fight or flight response occurs through two
routes: through direct activation of the sympathetic division of
the adrenomedullary system which activates adrenal medulla
to secrete epinephrine and norepinephrine, and affects the
cardiovascular, digestive, and respiratory systems; or through
the hypothalamic-pituitary-adrenal (HPA) axis, in which the
perception of a threatening event evokes action in the
hypothalamus. The hypothalamus response is the release of
corticotrophin-releasing hormone, which in turn makes the
anterior pituitary to secrete adrenocorticotropic hormone.
This hormone stimulates the adrenal cortex to secrete
glucocorticoids, including cortisol. The secretion of cortisol
raises the level of blood sugar to supply energy for the cells.
Cortisol is essential for life. It is involved in a number of vital
functions (e.g. modulating central nervous system and
immune function, supporting vascular responsiveness,
maintaining glucose production from protein, downregulating inflammatory responses, and facilitating fat
metabolism). Cortisol does also have an anti-inflammatory
effect [36]. However, chronically elevated cortisol levels may
be harmful. Prolonged glucocorticoid exposure can result in
for example immunosuppression, muscle atrophy, decreased
sensitivity to insulin, impairment of growth and tissue repair,
and hypertension [39]. If stress becomes chronic, persistently
elevated physiological activation can compromise immune
functions and allostatic systems, in turn causing or
exacerbating the symptoms of diverse forms of ill health [40].
Studies have shown that cortisol increases in response to
laboratory stressors, stressful jobs, stressful activities and daily
hassles [41]. Cortisol is secreted in irregular pulses at 1-2 h
intervals and it is believed to peak 20-30 minutes after an
acute stressor [42]. In adults peak levels of basal cortisol are
produced during the last hour of night-time sleep, which leads
to high early morning levels that uphold energy levels and
stimulate the appetite for carbohydrates. Early morning peak
levels decline sharply during the first few hours after sleeping
hours [39]. Cortisol appears to be influenced by sleep and light
conditions [42]. There is also a gender difference in salivary
cortisol, with men showing higher increase than women. Just
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the anticipation of an approaching psychosocial stress task has
been shown to result in significant saliva cortisol responses in
men, but not in women [43]. Caffeine intake can potentially
trigger essential mechanisms of the pituitary-adrenocortical
response in humans during resting states resulting in
increased plasma as well as salivary cortisol levels. Smoking
has also been found to affect cortisol levels. After smoking at
least two cigarettes, smokers show significantly elevations of
salivary cortisol levels [43].
Both Guided Imagery and Music (GIM) and listening to
one’s preferred music have been seen to result in decreases in
cortisol [44]. Khalfa, Bella, Roy, Peretz and Lupien [45]
(2003) found that listening to relaxing music was more
effective than silence in decreasing cortisol after a stress
induction. Listening to classical music has also been found to
reduce cortisol levels [46]. Several studies have also shown
that music reduced stress and cortisol levels before, during
and after medical procedures (see [47]).
Overview of the present study
The focus in most studies in this area has been on the effect of
music listening on self- perceived stress and cortisol levels
during certain stressful situations (e.g. prior, during or after
surgery or dental care) or after a stress induction. The main
aim with the present study was to examine whether listening
to preferred music, is an effective way of reducing stress in
everyday life. This experimental study took place in the
participants’ own homes which provided a setting more
comparable to real life than a laboratory study would have.
The present study addresses the following hypotheses:
1. Music listening will lead to less stress than relaxation
without music.
2. Cortisol levels will be lower after music listening than
after relaxation.
3. Music listening will evoke positive emotions more
frequently and more intensively than relaxation.
4. Music listening will affect the participants’
perception of to what extent their physical
complaints affect their daily activities (SIC impact
scores) in a positive way.
Ethics statement
Experiments were conducted in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki.
Studies were approved by the local ethics committees where
the data was collected (Västra Götalands regional ethics
board). Participants were compensated for their participation
and gave their informed consent prior to inclusion in the
study. Participants received information about the study prior

	
  
	
  

to participating. After completing their task, participants were
thoroughly debriefed.
Method
Subjects
41 women participated in the study. They were between 25
and 45 (M = 32) years old and they were randomly assigned to
the experiment group (music listening, N = 21) or the control
group (relaxation, N = 20). 39 % worked as teachers, 34 %
worked within health care, 7 % worked in social care, and the
remaining 20 % worked within other fields. Nineteen
participants were single, fifteen lived together with their
partner, four had a partner but did not live together, two were
married and one was divorced. 81 % were born and raised in
Sweden. The participants were informed that their replies
would be treated on an anonymous and statistical basis only.
Questionnaires
The participants were instructed to fill out a daily
questionnaire for a 3 week time period (including weekends).
The questionnaires involved questions about the daily music
listening (for experiment group) or the relaxation (for the
control group and for the experiment group during the first
week), ratings of current emotions (a short version of Positive
Affect Negative Affect Scale; see [16]), and experience of stress
and feelings of control (both rated on 1-7 Likert scales.). To
measure stress more comprehensively the Perceived Stress
Scale (PSS; [48]) was used. The PSS is one of the most widely
used psychological instrument for measuring perception of
stress. It measures the degree to which situations in the
respondents life are appraised as stressful. Finally, a self-report
measure of health, the Symptoms of Illness Checklist (SIC;
[49]) was included. In the present study the impact version of
the Symptoms of Illness Checklist (SIC) was used in the daily
questionnaires. The impact version of the SIC is supposed to
measure to what extent different physical complaints (e.g. sore
throat, back problems, abdominal pain, fever) affect the daily
activities. In the original SIC, which was used in the
background questionnaire, both frequency and impact of
physical complaints during the last two month are measured,
but in the daily questionnaire which was used in the present
study the participants were instructed only to consider to what
extent different physical complaints affected their daily
activities that day. We believe that even though the original
SIC was not intended to necessarily be utilized on a daily
basis- that nevertheless, it would serve as a good indicator of
how they felt physically each day. Everyone does not
experience different physical complaints, for example
headache or a runny nose, exactly the same way. We
hypothesized that the mean value of the impact version of the
SIC for each week would correlate positively with how much
stress the participants had experienced weekly since stress
might influence health and poor health may be stressful in
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itself.
Every Thursday during the three weeks a somewhat
extended version of the daily questionnaire was used since the
participants were instructed to leave samples of cortisol on
Thursdays (see Procedure). The extended version of the daily
questionnaire involved questions about the cortisol tests (if
the participants had done the tests and how they had
experienced the sampling procedure), perceived stress and
control during the whole day as oppose to at that moment,
and experienced emotions and arousal during specific times
during the day (in the morning, on the way to work, at work,
and when arriving home from work).
Procedure
The participants were recruited through an advertisement in a
local paper (Göteborgsposten), an advertisement in the
Swedish union of teachers’ newspaper (in Swedish: Lärarnas)
and through contact with schools and other workplaces in the
Gothenburg area. Women who wanted to participate were
asked to contact the author. The screening process excluded
those who worked night shifts, did not work full time, would
not work three weeks in a row during the study, smoked,
consumed a lot of coffee or other drinks high in caffeine, were
pregnant, and those who took some prescription medicine
(including antidepressants) or medicine for allergy.
The selected participants were randomly assigned groups.
Both groups received an email which said that they should
contact the first author for a meeting at the Department of
Psychology in Gothenburg. The experiment group’s email also
said that they should pick out 20 pieces of music that they like
to listen to; ten relaxing pieces and ten energizing pieces, and
bring the music to the meeting (on a USB memory or CDs, or
write a list so the author could download the music from
Itunes Store). When the participants arrived to the meeting at
the Department of Psychology they were informed about the
study and were asked to fill out the background questionnaire.
The music that participants assigned the experiment group
had brought with them was transferred to the author’s
computer as they filled out the background questionnaire.
When signing up for the study, participants agreed to
relax/listen to music 30 minutes per day. Thus, roughly 30
minutes of participants own music was transferred onto two
mp3-players (one with the relaxing music and one with the
energizing music). The decision of the final sample, and order,
of music, was made in agreement with the participants. A
fixed order of music was used for each participant.
Music listening
Participants in the experiment group were informed that they
were supposed to relax for half an hour every day, when
coming home from work, during the first week. At the end of
that week they would receive an mp3-player by mail, with
their own chosen music, which they would start listening to
on the following Monday (for half an hour). At the end of the

	
  
	
  

second week of the study the second mp3-player would arrive
by mail. The experiment group was told that they should listen
to the music for 30 minutes per day, including weekends,
when arriving home from work. They were instructed that
they should preferably just sit down and listen to the music,
but it was also acceptable to do some light housework (e.g.
doing the dishes or preparing dinner). They were informed
that they were not allowed to watch TV during this time. The
experiment group was randomly divided into two groups: the
first group got to listen to their relaxing music the first music
intervention week and the energizing music the second music
intervention week (and the other way around the other half of
the experiment group).
Relaxation
Participants in the control group were told that the study
would take place in their own home during three weeks and
that they were expected to to sit down and relax for half an
hour every day when they had arrived home from work
(including weekends). They were given instructions of how
they could relax (e.g. knit, read a paper, meditate, or pet the
cat) and of what they should not do during the relaxation (e.g.
listen to music, watch TV, play computer games, or lay down).
Cortisol tests
All participants were informed that they should leave six saliva
samples once a week (every Thursday afternoon and evening,
and Friday morning) to measure cortisol levels. The saliva was
collected using the Salivette system (Sarstedt, Newton, NC)
which involves chewing on a cotton roll for about a minute.
They were instructed to do this six times: 1) when coming
home from work before music listening/relaxation, 2) after the
music listening/relaxation, 3) in the evening (before going to
bed), 4) just as they woke up the next day (preferably still
laying down in bed), 5) when getting out of bed, and 6) 45
minutes later after getting out of bed. Participants were all had
similar working hours (8-9 hours per day between 8AM-5PM)
and woke up roughly at the same time in the morning (7AM).
There was variation in the number of hours of sleep (5-9
hours) as well as sleep quality. However, controlling for the
number of hours of sleep did not change any of the results.
The 18 tubes containing the cotton rolls were pre-labelled
and placed in three labelled plastic zipper bags, one for each
week, and the bags were placed in a cover along with the daily
questionnaires. They were instructed not to eat or drink
anything or brush their teeth 30 minutes before leaving a
sample. If they had rinsed their mouths with water they were
instructed to wait five minutes before leaving a sample. The
saliva samples were stored in the participants’ freezers until
retrieved when the study had ended and then stored in a
freezer at the Department of Psychology in Gothenburg and
later shipped to a laboratory in Germany for analysis.
Information about the study, instructions how to leave and
store the saliva samples, instructions how to use the mp3MMD | 2016 | 8 | 4 | Page 190
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player (for the experiment group) and contact information
were placed in the cover as well. Each Thursday morning the
participants received a text message which reminded them
that they should leave cortisol samples before and after the
relaxation or music listening, and one in the evening, and later
that day they received another test message reminding them
do leave the cortisol samples the next morning. Not all
participants began the study the same week, but everyone
started on a Monday. When the study was over the author
contacted each participant to make an appointment for
retrieving the covers with the questionnaires and saliva
samples at the participants’ home or workplace.
Results
Among all participants, the most common activities for
relaxation during the spare time were watching TV,
socializing with friends or family, or reading a book/magazine.
Listening to music was the 7th most common activity for
relaxation (out of 20 options). 57 % of the participants in the
experiment group reported that they listen to music during
their spare time to relax, compared to 40 % of the participants
in the control group.
Perceived stress
During the first week the experiment group experienced more
stress (which from here on will be referred to as ‘stress right
now’) (M = 2.63, SD = 1.07) compared to the control group
(M = 1.92, SD = 1.17, t = 2.03, p < .05). The experiment group
did also score significantly higher on the Perceived Stress Scale
(M = 14.12, SD = 3.33) than the control group (M = 11.26, SD
=5.03, t = 2.13, p < .05) during the baseline week. This shows
that the groups were not equally stressed during the baseline
week. During the intervention weeks no significant differences
were found in either ‘stress right now’ or PSS between control
and experiment groups (between-groups analyses). However,
in within-subjects analyses, matched pair t-test showed that
the PSS scores for the experiment group was significantly
lower the second intervention week (M = 12.49, SD = 4.58)
compared to the baseline week (M = 14.12, SD = 3.33, t = 2.42,
p < .05). There was a slight difference in PSS scores between
the baseline week and the first intervention week for the
experiment group, but this was not significant. No such
decrease in PSS scores were seen in the control group (see
Figure 1). There were no significant differences in selfreported experienced ‘stress right now’ between the baseline
week and intervention weeks.

	
  
	
  

Figure 1. Change in Perceived Stress Scale scores from the baseline week to the
second intervention week. The dark line represents the experiment group and
the light line the control group.

Cortisol levels
Several comparisons between the groups were made using
different measures of cortisol reactivity: 1) area under the
curve with respect to ground (AUCg) [50], 2) awakening
cortisol (i.e. mean of the three morning cortisol samples) and
3) intervention effect (i.e. before music listening/relaxation
minus after music listening/relaxation). A base 10 logarithmic
transformation was used prior to analyses since raw cortisol
levels are typically highly skewed. There were no significant
differences in AUC between the groups during any of the
weeks, although the experiment group’s AUC decreased from
the baseline week (M = 4.40, SD = 0.86) to the second
intervention week (M = 4.03, SD = 0.69, t = 2.08, p = .051),
whereas the control group’s AUC was relatively stable from
the baseline week (M = 4.16, SD = 0.81) to the second
intervention week (M = 4.21, SD = 0.99, t = -0.25, p > .05) (see
figure 2). However, in a 2 (week) x 2 (group) ANOVA the
interaction did not reach significance, F (1, 39) = 2.27, p > .05.
The experiment group and control group’s awakening
cortisol level was close to identical during the baseline week,
but during the first intervention week the experiment group’s
awakening cortisol level increased whereas the control group’s
awakening cortisol level decreased, although not significantly.
However, there was a significant difference in awakening
cortisol level between the experiment group (M = 1.27, SD =
0.15) and the control group (M = 1.14, SD = 0.19, t = 2.38, p <
.05) during the first intervention week. During the second
intervention week the opposite occurred, the experiment
group’s awakening cortisol level decreased and the control
group’s awakening cortisol level increased, although, the
changes were not significant.
In summary, there was no significant intervention effect
between the control and experimental groups during any of
the weeks. Similarly, there were no significant changes in
AUC (i.e. from the baseline week to the intervention weeks or
between intervention weeks) in within either the experimental
or control group. However, the experiment showed a larger
immediate decrease in cortisol when they had relaxed during
the baseline week compared to when they had listening to
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music. The control group, on the other hand, showed a
smaller immediate effect of relaxation on cortisol.
In further support of a positive effect of music on cortisol
and stress the experiment group’s cortisol levels correlated
positively with both PSS scores and ‘stress right now’ during
the intervention weeks. The strongest correlations were found
between awakening cortisol and ‘stress right now’ during both
weeks (see Table 2 and 3). The control group’s correlations
between cortisol and perceived stress were not as strong.

Figure 2. Change in cortisol AUC from the baseline week to the second
intervention week. The dark line represents the experiment group and the
light line the control group.

Experienced emotions
There were no significant differences in how often or
intensively positive emotions were experienced during any of
the weeks between the experiment group and the control
group. However, the experiment group experienced positive
emotions somewhat more intensively than the control group
during the intervention weeks (the experiment group
experienced positive emotions significantly more intensively
during both intervention weeks (M = 3.67, SD = 0.89; M =
3.76, SD = 0.98) compared to the baseline week (M = 3.32, SD
= 1.08, t = -.2.35, p < .05; t = -2.30, p < .05). No such increase
of intensity of positive emotions was found for the control
group (see figure 3)).

Figure 3. Change in intensity of positive emotions from the baseline week to
the second intervention week. The dark line represents the experiment group
and the light line the control group.

	
  
	
  

Relations between stress, emotions, perceived control, cortisol
levels and health
During the baseline week all participants’ (both groups)
intensity of positive emotions correlate negatively with their
PSS scores and ratings on ‘stress right now’. Perceived level of
control correlated significantly negatively with perceived
stress (both ‘stress right now and PSS) and positively with
positive emotions. Scores on the impact version of the SIC
correlated positively with perceived stress (both PSS scores
and ‘stress right now’), and negatively with positive emotions
and perceived control (see Table 1)
When looking at the groups separately during the
intervention weeks, surprisingly, the experiment group’s
ratings on ‘stress right now’ and their reported intensity level
of experienced positive emotions did not seem to be correlated
during the second intervention week and only weakly
positively correlated during the first intervention week,
whereas the within the control group negative correlations
were seen for both weeks. The control group’s scores on the
PSS and their experienced positive emotions correlated
negatively during both weeks, whereas for the experiment
group, a rather small negative correlation was found for the
first intervention week and a correlation close to null for the
second intervention week. Negative correlations were found
for both groups between perceived control and perceived level
of stress (both ‘stress right now’ and PSS). The experiment
group’s amount of perceived control did not correlate with
how intensively they had experienced positive emotions
during the first intervention week and only a weak positive
correlation was found for the second intervention week,
whereas the control group’s experienced control correlated
positively with positive emotions both weeks. Both groups’
SIC scores correlated significantly with their PSS scores and
with their ratings on ‘stress right now’ during both
intervention weeks (see table 2 and 3). Results from Fischer’s
Z-test showed that the magnitude of the negative correlation
between ‘stress right now’ and control during the first
intervention week was significantly stronger for the control
group (r = -.923) than for the experiment group (r = -.560, z =
2.89, p < .01). This was the only significant difference in
magnitude of the correlations between the groups, although
the correlation between positive emotions and ‘stress right
now’ during the second intervention week, where the control
group’s correlation was negative and the experiment group’s
was close to null, was close to significant.
Relaxing music versus energizing music
The experiment group scored somewhat higher on the PSS
when listening to their energizing music, and significantly
higher during the baseline week when they relaxed without
music (M = 14.12, SD = 3.33), than the control group (M =
11.26, SD = 5.03, t = 2.15, p < .05), but when they listened to
their relaxing music they scored about the same as the control
group. A comparison between PSS scores within the
MMD | 2016 | 8 | 4 | Page 192
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experiment group showed that the relaxing music was related
to lower PSS scores (M = 12.01, SD = 4.53) than the energizing
music (M = 13.67, SD = 4.53, t = -2.17, p < .05). The
experiment group reported to experience positive emotions
significantly more intensively during the week when they
listened to the relaxing music (M = 3.77, SD = 0.98) compared
what they reported to experience during the baseline week (M
= 3.32, SD = 1.08, t = -2.75, p < .05). Positive emotions were
also more intensively felt when listening to energizing music
compared during the baseline week, but the difference was
only close to significant. There was no difference in how
intensively positive emotions were experienced when listening
to the relaxing music compared to the energizing music.
Moreover, there were no significant difference between scores
on the SIC or ratings on ‘stress right now’ when listening to
the relaxing music compared to when listening to their
energizing music.
Discussion and Conclusions
Previous studies have shown that listening to music may result
in lower stress levels [28,35,44,51]. However, the majority of
these studies have examined the effects of music on stress
and/or cortisol levels in relation to certain stressful situations
(e.g. dental care or surgery) or after different kinds stress
inductions (e.g. speech task). The focus of the present study
was on the effect of music on the experience of everyday
stress. Instead of investigating the effect music listening have
after one single stress induction, in the present study the
participants’ experiences were recorded everyday for three
weeks time, including one baseline week without music
intervention. Additionally, instead of comparing the
experiment group (who listened to music every day for 30
minutes) to a control group who did not do anything during
the three week the study went on, the control group was
instructed to actively relax for 30 minutes every day. This
provided the opportunity to not only explore the effects of
music on everyday stress and cortisol levels, but to compare
the effects of music listening to the effects of active relaxation.
Experienced emotions
We hypothesized that music listening would evoke more
positive emotions than relaxation, since research has shown
that music primarily evokes positive emotions [14,16] and we
found partially support for this. There were no significant
differences between the experiment group and the control
group in either frequency or intensity of positive emotions
during any week. However, a significant increase in how
intensively positive emotions were experienced was found
within the experiment group from the first week when no
music occurred to both intervention weeks when participants
listened to their own chosen music. Interestingly, no increase
of intensity of positive emotions was found for the control
group. This supports the notion that listening to one’s own

	
  
	
  

preferred music (independent of whether the music was
relaxing or energizing) evokes more intense positive emotions
than ordinary relaxation without music.
Perceived stress
We also hypothesized that the music listening group would
experience less stress than participants in the relaxation group.
The result showed a similar pattern as the positive emotions.
Even though the experiment group reported significantly
more stress than the control group during the first week when
both groups relaxed without music, there were no significant
differences between them during the intervention weeks. But,
as with intensity of positive emotions, a time change could be
seen within the experiment group - their scores on the PSS
decreased significantly from the first to the third week. Most
importantly, as with the intensity of positive emotions, this
decrease was not found for the control group, whereby the PSS
scores were stable throughout the study. This suggests that
actively listen to one’s own chosen music may reduce
perceived stress. However, an important caveat to consider is
that the PSS scores were significantly higher than the control
group’s in the initial week.
Cortisol levels
A particularly important hypothesis that was tested in the
present study was that cortisol levels would be lower after
music listening compared to after relaxation. The results
showed that the experiment group’s cortisol AUC decreased
from the first week, when they only relaxed, to the third week,
when they had listened to music every day for almost two
weeks time The control group’s cortisol AUC did however
remain at the same level throughout the study, and there was
even a slight, but not significant, increase between the first and
third week.
The experiment group’s decrease may, as the decrease in
PSS scores, be partly due to their high cortisol AUC during the
baseline week and might therefore partially be a result of
regression to the mean. However, since both cortisol AUC and
PSS scores showed a similar decrease from the first to the third
week for the experiment group, the observed effect is more
likely due to that music is more effective in reducing stress
than relaxing without music. Further, the results showed no
significant differences in intervention effect (i.e. cortisol
change) before music listening/relaxation to after; neither
between, nor within groups. It even seemed as though the
intervention effect for the experiment group was larger during
the baseline week when they relaxed than during the two
weeks when they listened to their own chosen music.
For awakening cortisol, the two groups showed opposite
patterns. Their baseline awakening cortisol level was close to
identical, but during the first intervention week the
experiment group’s awakening cortisol level increased
whereas the control group’s awakening cortisol level
decreased and during the second intervention week the
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experiment group’s awakening cortisol level decreased and
the control group’s awakening cortisol level increased. These
changes from week to week were not significant but the
experiment group’s awakening cortisol level was significantly
higher than the control group’s during the first intervention
week. Thus, music may initially lead to stronger activation of
the HPA axis (in terms of energized/aroused feelings of both
negative and positive valence), but over time lead to a decrease
in negatively valenced arousal. One speculation is that
listening to one’s own chosen music might have a more longterm effect on cortisol levels than an immediate effect, but
more research is needed to further corroborate this finding
Relations between stress and emotions
Stress is among other things defined as experiencing negative
emotions such as tension [31], and experiencing positive
emotions is thought to benefit both our psychological and
physical health [29], so therefore should positive emotions
and stress be negatively correlate: the more stress, the less
positive emotions, and the more positive emotions, the less
stress. The results showed that all participants’ (both groups
together) intensity level of positive emotions correlated
negatively with their PSS scores and ratings on ‘stress right
now’ during the baseline week. Surprisingly, for the
experiment group, intensity of experienced positive emotions
did not seem to be correlated with ‘stress right now’ or PSS
scores during the second intervention week. In addition, a
weak positive correlation was found between intensity of
positive emotions and ‘stress right now’ during the first
intervention week.
Perceived control plays an important part in stress
reduction [36]. Stress can be characterized as an imbalance
between environmental demands and which resources one
have for meeting those demands [30]. The more control one
perceives to have over a situation, the less stress is supposed to
be experienced. Thereby stress and control should be
negatively correlated with each other. The results showed that
the amount of control the participants perceived to have
correlated negatively with both their scores on PSS and with
the single item stress measure ‘stress right now’ all three
weeks. It seemed however that the correlations between
control and ‘stress right now’ were weaker for the experiment
group than the control group, especially during the first
intervention week.
Health
Music have been seen to primarily evokes positive emotions in
listeners [15] and according to Fredricksson [29) positive
emotions be fundamental for improving both psychological
and physical aspects of well-being. Research has shown that
listening to music may influence both psychological physical
health [44]. The final hypothesis explored in the present study
was that scores on the impact version of the Symptoms of
Illness Checklist (SIC) would be affected by the music

	
  
	
  

intervention. The results showed a decrease in SIC scores
within the experiment group from the baseline week, when
they relaxed every day without music, to the weeks when they
listened to their own chosen relaxing and energizing music.
While this indeed is an interesting result, the same decrease
was seen for the control group, which indicates that it might
not have been the music in itself that caused the decreased SIC
scores but that it was the relaxation incorporated with the
intervention. Not everyone is able to take a half an hour to
themselves after work to relax, so just the mere opportunity to
escape the daily demands (e.g. housework, child care,
problems with spouse, work related stress) a little while could
have lead to feeling less stress and more positive emotions and
having more resources for coping with physical health
problems. As mentioned before, the impact version on the SIC
is not intended to be an indicator of physical health, but to
measure to what extent physical complaints affects people’s
everyday lives. Therefore, by participating in the study, the
participants (independent of group) were more or less forced
to take 30 minutes of their day to relax which might have
given them more energy and ability to recover from different
mild physical complaints.
Relaxing music versus energizing music
The participants in the experiment group listened to their own
chosen relaxing music during one of the intervention weeks,
and their own chosen energizing music during another week.
To avoid a time effect of the study interfering with the type of
music, half of the group listened to their relaxing music and
the other half their energizing music during the first
intervention week, and the other way around the second
intervention week. The results showed a significant decrease
in PSS scores from the week they relaxed (i.e. the baseline
week) to the week when they listened to their relaxing music,
but no such decrease was seen for the energizing music. There
was no difference in how intensively they experienced positive
emotions between listening to the relaxing music and the
energizing music. This indicates that it does not matter
whether the music is relaxing or energizing. Listening to both
types of evoked more intense positive emotions than
relaxation without music, although it was only the relaxing
music that evoked significantly more intense positive
emotions.
Limitations
The participants all began the study on a Monday, but they
began during different weeks, ranging from May to August.
Even though participated during the summer months, because
they started at different weeks, weather might have had an
effect on their individual emotional experiences. Also, cortisol
is influenced by light conditions [42], which are related to
weather. Another limitation with the present study was the
large differences in perceived stress between the experiment
group and the control group during the baseline week in spite
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of the attempt to match the groups during the screening
process.
One problem with comparing different responses when
listening to relaxing music, to the responses when listening to
the energizing music is that an important time effect may have
been ignored since they did not listen to the same type of
music during the same week. When looking at the responses
(e.g. stress) from those who listened to the relaxing music, one
half of the experiment group had only been listening to music
during one week, whereas the other half also had listened to
the energizing music the previous week. The reported
experiences of those who listened to their relaxing music the
second intervention week may therefore have been affected by
the possible effects of the energizing music, and thereby
experiencing even less stress or more intensive emotions due
to the time effect. Another factor that may have yielded this
result is music preference. Even though participants’ own
music was used, perhaps some participants always preferred
listening to energizing music when stressed or when returning
from work. Future research should take this aspect into
account.
Although this study was an attempt to show the stress
reducing effects of listening to your own chosen music in a
natural setting, it is possible that the music evoked negative
emotions and increased stress at times. When studying
emotional responses to music it is crucial to consider
individual and situational factors as well as the music. The
participants chose their own preferred music which they
perceived as relaxing and energizing, but this does not mean
that the music they chose always will evoke these presumed
emotions within them. People use music for many different
reasons (e.g. to relax, to alter mood, to regulate emotions, to
enhance emotions) and are often good at identifying specific
music that leads them toward specific moods. To listen to
music that does not match the listener’s goal of the listening
may have two effects: the music affects them in the way they
usually are affected by that music, or they experience negative
emotions because the music is not appropriate for that
particular situation. For example, in listening to music in the
evening with the purpose of unwinding, and a piece of music
that is usually listened to get more energy, say, at the gym
accidently is played, it will most likely perpetuate negative
emotions even though when usually played, the desired effect
is achieved, simply because it does not fit the situation and the
purpose of the listening. So by forcing the participants in the
experiment group to listen to music for 30 minutes every day
for two weeks time, although it was their own preferred music,
it might not have had the positive effect that we had presumed
it would achieve. There is also a risk that the participants
became tired of listening to the same playlist day after day for
one week and that might have caused negative emotions. For
future research it may be a good idea to have a larger sample
of each participant’s own chosen music to avoid feelings of
boredom or anticipation effects due to repetition.

	
  
	
  

A different interpretation of the present findings is that
overall, both interventions, relaxation and listening to music,
was effective in lowering stress. However, there was no
significant difference between the effectiveness of these two
manipulations. It should be noted that comparing two
intervention conditions is different than comparing a
treatment condition with a usual control condition without
any manipulation. It is possible that music (and the
relaxation) would have resulted in lower stress compared to
control condition without any manipulation.
The choice to not include men in the present study was
solely made to avoid the known gender differences in cortisol,
where men show greater increases in cortisol than women
[43]. But by not including men we lost the opportunity to
generalize any result from this study to half of the Swedish
population.
Conclusion
Overall, the results from this experimental field study indicate
that listening to preferred music may be an effective way of
reducing feelings of stress and increasing positive emotions,
and even more effectively than relaxation without music. This
research adds to the growing literature (for and overview see
[51]) showing the psychological and physical benefits of
listening to liked music.
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Table 1
Correlations between stress, positive emotions, perceived control and cortisol levels for all participants during the baseline week.
c
d
e
f
g
Positive
Control
SIC
AUC
Awakening
Intervention
a

PSS
b
Stress
c
Positive
Control
d
SIC

-.319*
-.159

-.699**
-.755**
.240
-

-

.661**
.553**
-.361*
-.479**
-

.193
.027
.101
-.339
.050

-.163
-.001
.289
-.182
-.129

.101
-.014
-.049
-.101
.215

*
p < .05, ** p < .001
a
Perceived Stress Scale
b
Stress “right now”
c
Positive
emotions
d
Impact version of the Symptoms of Illness Checklist
e
Cortisol Area under the curve
f
Awakening
cortisol
g
Intervention cortisol effect
Table 2
Correlations between stress, positive emotions, perceived control and cortisol levels for both groups during the first intervention week.
Positive

c

d

AUC

e

Awakening

f

Control

SIC

Intervention

-.524*
-.560*
-.052

.450*
.445*
-.136
-.248
-

.325
.138
-.203
-.428
-.123

.329
.437*
.102
-.311
-.018

.083
.154
-.021
-.093
.033

.587**
.453**
-.320
-.351
-

.135
.052
.043
-.125
-.215

.143
.015
-.134
-.141
-.234

.032
-.119
-.134
.114
-.069

g

Experiment
group
a

PSS
b
Stress
c
Positive
d
SIC
Control

-.229
.117
-

-

Control
group
a

PSS
b
Stress
c
Positive
d
SIC
Control

-.417
-.283
-

-.723**
-.923**
.387
-

* p < .05, ** p < .001
a
Perceived Stress Scale
b
Stress right now
c
Positive emotions
d
Impact version of the Symptoms of Illness Checklist
e
Cortisol Area under the curve
f
Awakening cortisol
g
Intervention cortisol effect
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Abstract
Music care is a developing approach to care that allows the therapeutic principles of music to inform caring practices in both
formal healthcare settings and community or home-based contexts, and to create an integral role in developing more relational
and person-centered cultures in caregiving. A significant part of the music care approach is a conceptual framework describing
10 domains of delivery. This article is the third in a three-part series on the theory and applications of a music care framework.
Music is increasingly being recognized in health care communities as an effective psychosocial and rehabilitative intervention,
increasing many aspects of quality of life. Currently, there is little standardization as to how music may best be integrated into
individual care goals and care settings, though a growing body of literature supports the important impact of music in health
care. It is this absence of standardization that has led the authors to develop a music care conceptual framework, so the varying
scopes of practice that integrate music can be distinguished from one another and new possibilities for optimizing music in care
can be identified. While the first study in this series examined how music care is understood in Canadian long term care facilities
(1), the purpose of the second study explored how music could be optimized in complex continuing care environments, using
one such facility in Ontario, Canada, as an exploration site (2). The 10 Domains of Music Care presented in this paper can be
used as both a research tool and a practical, actionable tool for healthcare providers, managers, and decision makers. The paper
discusses the 10 domains of music care delivery, need for a music care conceptual framework, and the implications and
applications the framework provides.
(1) Foster, B., Bartel, L. (2016) Understanding music care in Canadian facility-based long term care. Music Med, 1(8) 29-35.
(2) Nelson, M., Foster, B., Pearson, S., Berends, A., Ridgway, J., Lyons, R., Bartel, L. (2016) Optimizing music in complex
rehabilitation and continuing care: A Community Site Facility Study (Part 2 of 3), Music Med, 8(3) 128-136.	
  
Keywords: music care, person centered care, health arts, music therapy
10 domains of music care.
Introduction
This paper introduces a developing framework for
understanding music care, which is a developing approach to
care that draws on the inherent health-promoting effects of
music for overall well-being. The paper introduces and defines
music care; it presents the rationale for a conceptual
framework of music care delivery; and it discusses the impact
and possibilities this framework offers.
Culture of Care
In today’s healthcare system in Canada, an emphasis on
relational care [1,2], also known as “person-centered care” [34], “patient-centred care” [6-9], and “whole person care” [1013], are increasingly being embraced as standards of care.
There are various models of relational care nuancing certain
aspects of human experience in care i.e. human beingness,
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relational autonomy, and cultural factors [14-19]. What is
clear in each model or emphasis is that the focus of the care
professional is on an individual’s needs, preferences, and
quality of experience rather than on the pathology of the
disease or condition.
This is reflected in Canadian public health care settings,
and can be seen in various sectors of Canadian health care. For
example, Cancer Care Ontario recently published a PersonCentered Care Guideline, in which they state that the goals of
this emerging care approach are to “give patients a voice in
the design and delivery of the care they receive, and enable
patients to be more active in their journey in order to deliver
better health outcomes” [20]. The report also states that
“although the Person-Centred Care Guideline is cancer
specific, many of its principles are relevant to any and all
health care (and other) professionals that interact with
patients, their family members and caregivers.”
McGill University’s Faculty of Medicine in Montreal has
pioneered “Programs in Whole Person Care” to promote this
emerging approach to care through conferences, workshops,
publications and continuing education opportunities. The
program’s mission statement promises “to transform Western
MMD | 2016 | 8 | 4 | Page 199
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medicine by synergizing the power of modern biomedicine
with the potential for healing of every person who seeks the
help of a health care practitioner” [21]. McGill University is
among other Canadian medical schools acknowledging a
whole person care approach.
Relational care is also reflected in the long term care
(LTC) sector and in care for older adults. A compelling report
from the Canadian Healthcare Association in 2009 [22] called
on the government to address the larger issue of quality of
care, specifically in LTC, de-emphasizing the sole focus on
tasks of physical care and prioritizing emotional, cognitive,
social and spiritual care. The Canadian Alzheimer’s Society
released a briefing in 2012 calling for new language to be used
when discussing persons with dementia that would help
validate personhood rather than victimhood [23].
The very title of Canada’s Mental Health Commission’s
2012 national strategy for mental health is called “Changing
Lives, Changing Directions”, indicating change is occurring in
this sector as well. A tendency towards person-centered
approaches towards mental health are the basis of this change.
The opportunity is for everyone’s efforts—large and small,
both inside and outside the formal mental health system—to
help bring about change. One of the calls to action encourages
every Canadian to “promote mental health in everyday
settings and reduce stigma by recognizing how much we all
have in common—there is no ‘us’ and ‘them’ when it comes
to mental health and well-being” [24]. Personhood calls for
mutual respect and human dignity as strong tenets of this
strategy.
Canadian hospitals and community health agencies are
emphasizing person-centered approaches to care at the endof-life. In 2005, the Government of Ontario initiated an
advisory committee to improve access to palliative care that
was integrated and interdisciplinary, that would both improve
access to pain and symptom management protocol, and focus
on addressing whole person values [25].

emerge. “Music care” has been developing as a working
umbrella term by the authors, as an approach that integrates
the use of music into care goals. Situated within the context of
relational care standards, and within a wider appreciation
towards arts in health, music care is aligned with an overall
change in the culture of care taking place in Canada.
The music care approach allows the therapeutic principles
of sound and musical effect to inform caring practices in both
formal healthcare settings and community or home-based
contexts. Music care is not a specific practice, rather a
paradigm within which music enhances quality of life and
well-being, and plays an integral role in care and care settings
[27].
In 2013 the authors were invited to collaborate on a
research study with an Ontario complex rehabilitation and
continuing care hospital on the optimization of music in this
facility [28]. In order to conduct this research, the researchers
recognized that they would need to develop a tool for defining
and assessing music care. This became the basis for a
conceptual framework for music care delivery.
This
framework was called “10 Domains of Music Care”, and is the
foundation of this paper. It has also been used by one of the
authors in 2014 as a mapping tool in a pan-Canadian music
care study in Canadian long term care [29].
Among the authors are two music therapists working
within interdisciplinary, medical teams as well as a music
educator who has performed music in long term care settings.
These authors have recognized ongoing misconceptions about
using music for wellness (music therapy vs. other therapeutic
practices), and also see how the use of music can be more
effectively leveraged for care goals in healthcare settings. This
developing framework is motivated by addressing these needs.
Based on the authors’ professional experiences as well as
the music care research projects which have tested the
working structure in two different healthcare settings, the
music care delivery conceptual framework is grounded in
both practice and research theory.

Music Care: A Developing Approach to Care
Why Do We Need a Music Care Delivery Framework?
Music is an intensely and inherently human activity [26],
relational in nature, and can be used as a method of validating
the whole person within healthcare systems. Music therapy is
recognized in many Canadian hospitals and LTC settings as a
respected allied health practice. The healing power of music
can be experienced beyond the clinical relationships of music
therapy, and there is potential for other healthcare
professionals, community musicians, volunteers and family
members to integrate music effectively into their care.
Understanding the myriad of possibilities of how music may
be delivered in care settings is essential for administrators and
program leaders in order to responsibly and effectively
navigate and steward resources wisely for optimal impact.
The increasing value being placed on relational care is a
natural context from which the music care approach can

	
  
	
  

With growing acceptance of using music in healthcare, as well
as current interest in music in health and wellbeing from
varied disciplines, there is a need for understanding and
conceptualizing relationships among them. McDonald, Kreutz
and Mitchell compiled a book of multidisciplinary articles
“echoing the huge interest in the relationships between music,
health and wellbeing”[30]. In this book, they recognize the
need to be able to categorize different types of healthmusicking activities, and propose a conceptual framework
which they define as “a multitude of [health-musicking]
approaches and many different epistemologies”. They
integrate them into four general, overlapping categories,
including music education, music therapy, community music,
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and everyday uses of music, all of which have positive
outcomes for health and wellbeing [31].
A music care delivery framework addresses needs that are
emerging in caregiving practices and professional issues
relating to music in health. This framework addresses a need
for clearer terminology around music therapy and music care.
As of 2016, there is no scope of practice defined by the
Canadian Association for Music Therapy. While some
provinces are beginning to establish government-regulated
colleges that control the act of psychotherapy, the terms
“music” and “therapy” are not protected terms. Meanwhile,
many other self-regulating practices and programs that use
music as a modality for care are emerging, such as Music for
Healing and Transition [32], and the Music and Memory
“iPod project” [33]. This presents a challenge for the public
receiving music care services, and for employers/managers
seeking music care specialists, in understanding what services
they are receiving.
The misunderstanding about music therapy and other
music care-related services reflects the reality that music is
and can be used by health care providers or other community
members outside the context of music therapy, and other selfregulated practices, and that sometimes there can be a lack of
clarity between the ways music is used in care. The music care
conceptual framework may help clarify confusion, or lack of
knowledge and understanding by identifying areas of music
care delivery with more precise meaning and clearer language.
In this way, music care practices can be distinguished from
one another by healthcare providers and by the general public.
The music care framework provides a navigational tool
through which to locate oneself or other practitioners of music
care within a particular domain. By introducing the 10
Domains of Music Care, one can map more specifically and
easily the type of music care being delivered. In this way,
healthcare settings can appraise what sort of music care
delivery is being offered at any given time.
The music care framework can also expand ways that
healthcare providers consider using music in their care, giving
them a structure for generating new ideas. It provides a
method of assessing how music care is already being delivered
in a context, and the different domains can act as prompts for
considering new music care options. It gives guidance to
administrators, managers and other decision- makers, and
helps healthcare workers think “outside the box” of what has
been traditionally included in care settings.

data. The music care approach posits that music care consists
of 10 domains of music delivery, which are shown below in
Table 1.
For the purposes of this paper, the individual care receiver
in whatever healthcare context is referred to as “person(s)”.
Care partners refer to all members of the circle of care,
including persons, healthcare providers, volunteer and family
caregivers, and other community members.

Domain
Community

Key delivery activity
Accessing music performance between
healthcare site and community-at-large
Specialties
Performing therapeutically-intended music
by practitioners with certified training
Music Therapy
Providing treatment using music within a
therapeutic relationship as an accredited
scope of practice
Musicking
Engaging informally and spontaneously with
music
Programming
Integrating music formally in programs
Technology
Incorporating technology to deliver music for
a care-related goal
Sound
Bringing intentionality to sounds made in the
Environment
care environment
Music Medicine
Administering prescriptive music-based
interventions for medically related outcomes
Training
Training to integrate music into regular care
practice
Research
Investing in evidence-based research using
music and music strategies to enhance care
Table 1. 10 Domains of Music Care

Each music care domain presents a way that music care
can be distinctly used and delivered in health care settings.

The Framework: 10 Domains of Music Care

1. Community
This domain represents individuals or organizations from the
community-at-large who partner with the onsite
programming teams to provide live musical services or
entertainment within the facility. School groups, community
bands, church choirs may volunteer their time to share music.
Professional entertainers may be hired for special occasions.
Community music may also include access for persons to
attend musical events outside the facility, in the communityat-large e.g. symphony concert, fiddle club, musical theatre.

The music care delivery framework was developed as a
research tool to support a hospital-based research study on the
feasibility of music optimization [34]. It emerged through the
research team of music care experts triangulating the different
perceived aspects of music care delivery with current research
and grey literature. It was then tested against the collected

2. Specialties
Music care specialists are individuals who bring their training
and experience in music care to a healthcare setting, such as
music thanatologists at end of life [35] or harp therapists [3639]. These two specializations have formal training and
certification requirements, though are not regulated by any
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government agency. Music care specialists perform
therapeutically-intended music, often at the bedside. Music
educators and professional musicians can also be considered
music care specialists, particularly if they have extensive
experience applying their musical training to care
relationships and settings like the Health Arts Society [40],
Artists in Healthcare Manitoba [41], or Music Can Heal [42].
3. Music Therapy
Music therapy is a specific scope of music care practice that
uses music and musical tools to address clinical goals and
objectives within a therapeutic relationship. Music therapists
practice in a variety of settings e.g. palliative care, long term
care, schools, hospitals, mental health, and are accredited by a
regulating body [43]. In certain Canadian provinces,
legislation is being passed to make therapies, including music
therapy, a controlled government-regulated activity. In
Ontario, for example, music therapists are regulated under the
College of Registered Psychotherapists and Counsellors.
4. Musicking
The term “musicking” was coined by ethnomusicologist
Christopher Small, who suggests that music as a verb, is an
inclusive activity that can be participated in regardless of skill
[44]. Musicking may involve playing a musical instrument,
singing, dancing, and humming. According to Small, it also
includes being a listener or audience member, helping
organize musical experiences, teaching, etc. [28] In the music
care context, musicking refers to informal or spontaneous
music-making within person-centered care models, where
persons, families of persons, facility staff and volunteers all
participate in the act of musicking, and where musicking
activities are specific to the interest, ability and personal
relationship to music of each care partner. For the purposes of
the 10 domains, musicking is distinguished by its spontaneity
and lack of being “programmed”.
5. Programming
Programming implies the use of staff or volunteers within a
facility, or care partners in the community or at home, who
plan for and employ the use of music into recreational or
therapeutic programs that are delivered individually or in
groups [45]. Programming may include music appreciation
e.g. music of Latin America, Beatles’ music, learning about the
polka; games e.g. music bingo, music crosswords, name that
tune; or sing-alongs e.g. live or recorded. Programming might
mean that music is central to the activity itself e.g. going to a
concert, playing piano, or integrated, where music
complements the main activity e.g. peer support groups [46]
adding music to an exercise class [47], singing during
procedures such as bed transfers or dressing changes [48],
playing a selected music program to cue mealtimes [49].

	
  
	
  

6. Technology
This domain refers to the intentional use of technology to
deliver music for particular therapeutic intention.
Personalized music may be delivered through personal devices
like iPods or iPads [50]. Patient engagement systems which
bring various media together on a single digital platform make
music available right at the bedside [51]. Virtual music
instruments are technologically designed to improve
functionality of music-making where there may be a deficit i.e.
technology for quadriplegics who have lost use of arms and
make music by head movement or eye blinking [52].
7. Sound environment
Sound environments refer to the aural climate of a care space.
It can include ambient healing sounds set intentionally in the
facility such as running water, music, and/or protocol put in
place by the facility or personal home to regulate ambient
noises, such as radio, call bells, appliances, volume of speaking
levels [53]. Environmental psychologists state that audio
environment is an environmental factor in health care, one
that influences health outcomes and can increase or decrease
stress of patients [54,55]. This domain can also include
infrastructural considerations, such as consideration of
acoustics when designing a space, PA systems and general
sound equipment in a space that will impact overall sound
environment.
8. Music Medicine
Music medicine is an umbrella term to describe the
prescriptive use of music-based strategies in interventions for
medically related outcomes [56]. Examples of music medicine
are Rhythmic Auditory Stimulation [57] which stabilizes gait;
Melodic Intonation Therapy [58] a musical intervention to
improve language reacquisition, and low-frequency sound
stimulation [59] which uses sound waves to treat pain from
fibromyalgia.
9. Training
This domain focuses on educating care providers, caregivers
and other stakeholders in the integration and implementation
of music in care. Music care training helps caregivers gain
confidence to integrate music into regular care practice [6062]. Music care training may occur at the corporate or facility
level, in the community, online or as a continuing education
course of study at a college or university. While providing
training opportunities for music care in a facility is not
directly a mode of music care delivery to persons, it does
signify an organizational value in a healthcare context that
music is important and relational care is prioritized.
10. Research
Research includes the use of systematic evidence for music
and its use in health care, embracing a range of topics, fields of
study and applied contexts. Music-based research institutes
MMD | 2016 | 8 | 4 | Page 202

Music & Medicine | 2016 | Volume 8 | Issue 4 | Pages 199 – 206

Foster, Pearson & Berends | 10 Domains of Music Care

	
  
	
  
exist in Canada including the Music and Health Research
Collaboratory [63], McMaster Institute for Music and the
Mind [64], Conrad Institute for Music Therapy Research [65],
S.M.A.R.T. Lab (Science of Music, Auditory Research and
Technology) [66], Laboratory for Music Perception,
Cognition and Expertise [67]. Peer-reviewed journals about
arts in health is increasing, making it easier to build a case for
funding academically- and/or scientifically-rigorous studies
on the impact of music in care. Examples of such journals
include: Music and Medicine, Arts in Health Care, Music
Perception, Journals of Music Therapy, and The Arts in
Psychotherapy. Similar to the previous domain, while research
in music care areas is different than direct care using music,
engaging in this research indicates the presumed or perceived
value of music in the care culture of that setting.
Discussion and Implications
The 10 Domains of Music Care is meant to be used for three
purposes: for clarification, mapping and optimization. The
framework gives us clearer language for talking about how
music is being used, and helps to clarify the difference
between, for example, music delivery by a community
entertainer, a recreation therapist facilitating a “Remembering
Frank Sinatra program” and a speech pathologist working for
language reacquisition.
The 10 domains provides a mapping tool to help locate
music care delivery that already is taking place in a setting. In
this way, current music care delivery can be identified,
supported and celebrated. Furthermore, the 10 domains
provide a reporting structure for key accountabilities in music
care.
The framework stimulates ideas and possibilities for
music care optimization. It may never have occurred to a care
provider to consider changing the sound environments in a
setting, or adding music medicine interventions to a
rehabilitation program, or providing baseline music care
training for staff and volunteers. The 10 domains can prompt
these ideas as well as provide a strategic planning tool for
growth.
Each of the domains can stand alone, or could be
organized and grouped to reflect aspects of music care
delivery in healthcare settings. The domains may especially
affect person-centered care when grouped into objective areas
by decision-makers. The following discussion speculates on
groupings based on delivery: who delivers music care, who
music care is delivered to, focus and care proximity of
delivery.
Who delivers music care? While music care is something
we can all deliver at some level, musical competencies are
associated with each domain. Musical performance skills and
music care training are two determinants in who delivers what

	
  
	
  

type of music care. For example, a staff member untrained in
music may decide spontaneously to hum with a person, thus
engaging in musicking. A harp therapist with extensive
musical and therapeutic training may be engaged to play in a
palliative care unit.
To whom is music care delivered? While all care partners
may be the recipients of music care delivery, the music care
domains primarily target one of these three primary groups:
person, caregiver, all care partners. For example, a hospital
sets up a new environmental sound protocol to limit the
amount of distressing noises in the space, thus impacting all
care partners in the facility. By contrast, a self-care program
for family caregivers may be delivered by a music therapist.
What is the delivery focus? Leadership may choose to
focus music care delivery on a person’s leisure time, or on a
specific goal through intervention, or on systemic change. For
example, a person’s care plan might include listening to
familiar music during unstructured time, training gait during
physiotherapy, or elevating mood at all times by integrating
ambient sound into the care environment. It may also focus
on improving morale and strengthening relationships between
all care partners by generally supporting more live musicking
in the space.
What is the care proximity of delivery? Leadership may
also choose to direct resources according to the proximity of
music’s effect on the person, which can be described in three
ways: direct, situational and corroborative. The direct
domains represent domains that come face to face with the
care receiver. Situational domains are present in the care space
and have more of an indirect impact on the care receiver.
Corroborative domains represent delivery domains that
support using music in care. For example, if leadership
decides to integrate music care more effectively into direct
care goals, they may target direct proximity domains.
Meanwhile, research investment into the impact of music on
care goals and culture, or developing technological music
interventions are examples of corroborative proximity.
Table 2 is an example of how the 10 domains can be
mapped according to these different factors. This mapping
may vary depending on the context of care. Specific delivery
methods can fall under more than one domain. For example,
using iPods in memory care falls under the category of
technology and can also be used as programming and to
encourage musicking. A symphony musician playing at a
children’s hospice is an example of community music that
may also be mapped to programming and might generate
musicking.
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Domain

Who Delivers
Musician

Community
Specialities
Music Therapy
Musicking
Programming
Sound
Environment
Technology
Music
Medicine
Training
Research

Musician
+
Training

Delivered to
Health Care
Professionals
+
Training

Any
one

Person

Care
Giver

All
Care
Professional
s

Leisure

X

X

X
X
X

Leadership Delivery Focus

X
X
X
X
X
X
X

Intervention

X

X
X

Corroborative

X
X
X

X
X
X

Situatio
- nal

X
X
X
X

X
X

X
X
X

Direct

X
X
X

X

X

Systemic
change

Delivery Proximity

X
X

X
X

Table 2. Example of Domain Groupings Based on Music Care Delivery
The music care framework may serve as a basis for a
strategic comprehensive approach to integrating music into a
care setting. In this way, initiatives can be planned and
budgeted for by administrators as clearly defined budget lines
for music care. Currently, music care practices are often
buried in budget lines such as “programming” or
“recreational therapy”. Strengthening music care’s credibility
and versatility as defined in the 10 Domains of Music Care
may, in fact, persuade administrators towards innovation and
commitment to sustain music care delivery in all of its facets
in regular operational budgets.
Further research and application of the music care
delivery framework could be explored. For example, does
music care delivery function similarly in other countries?
Does this framework suit healthcare best, or could it be used
to deliver music care in other settings as well i.e. schools?
Could the 10 Domains of Music Care provide a model for
framing dimensions of delivery in other health arts?
Conclusion
Initially designed to meet research needs, the 10 Domains of
Music Care can be used as a tool for music care delivery in
healthcare settings by providing clarifying language, a
mapping tool, and a format to generate new ideas for ways of
incorporating music into care. As the importance of music in
care gains more recognition, so does the importance of having
standardized language to discuss and understand it. Having a
music care delivery conceptual framework with which to
locate, understand, and optimize the practice of music in care
not only aligns itself with the changing culture of care in
Canada, but may itself, be an agent of transformation.
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Abstract

Frederic Chopin is a widely known composer and pianist who probably died of tuberculosis at age 39. The symptoms
of the disease dominated much of his life, starting from early adulthood. He was extraordinarily creative, preferring to
express his emotions through music, telling his piano things that weighed heavily on his mind. Early in his life, as he
perused art, he would hear music; when he said his goodbyes he did so with music. The dominant weight that he
carried privately, but grew heavier on his mind, with time was his illness, tuberculosis. His sister probably and friends
whose deaths he’d witnessed also had tuberculosis. He was aware that he had a disease without hope and he foresaw
his own death. He composed the Prelude No. 4 in E minor in Majorca during the winter of 1838-39 when his
symptoms brought him near to death.
The Prelude has been described by experts as an expression of illness. Chopin requested that it be played at his
funeral. While we do not know his thoughts about the Prelude, this paper considers how he expressed himself with
music, the gathering burden of tuberculosis, and compares the clinical course of tuberculosis with the musical course
of the Prelude.
Keywords: Chopin, music, prelude, tuberculosis.

It would be easier for me to express my feelings in music Frederic Chopin
Background
Almost 200 years have passed since Chopin, ”…got severely ill
for the first time, his neck glands swelled with significant
headache and respiratory symptoms.”[1]. Clinical and post
mortem records are not available. The death certificate listed
TB of the lungs and larynx but the heart showed changes
suggesting a disease not previously encountered [2]. It was
reported in April 2014, that Chopin’s heart, encased in an
alcohol filled glass, was visually examined by genetic and
forensic scientists [3]. In a subsequent news conference, they
reported that it bore TB nodules and was much enlarged.
Without genetic, histological, or microbiological testing
however, questions remain. Since there is no gold standard by
which to establish a diagnosis, we cannot say conclusively that
Chopin had tuberculosis. The most we can say is that his
course was compatible with TB, a prevalent disease that
afflicted about a third of 19th century Europe [4].
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In this context, Frederic Chopin probably had
tuberculosis, the contemporary word for which was
consumption. This was corroborated by his physician, the
noted French consumption specialist Dr. Jean Cruveilhier,
who signed the death certificate [2]. With the discovery of the
germ in 1882 [5], science has known that tuberculosis was
caused by a microscopic organism. It is coughed into the air
by one person and breathed into the lungs unwittingly by
another [6,7]. Most cases of tuberculosis appear in the lungs
but can affect any or multiple organs like the lymph nodes in
the neck (also known as scrofula), bowels, and liver. It may
take years for a person to die through progressive wasting
from which the disease acquired the name consumption [6].
As the germs grew, they formed tiny nodules that
microscopists described as tubercles. To this the taxonomists
added the suffix osis, the Greek word for disease, adopting the
name tuberculosis to replace consumption.[6] Since the
description of cystic fibrosis in 1936 and 1938 [8,9] it has been
suggested that Chopin’s illness was cystic fibrosis [10-12].
Cystic fibrosis is a genetic disorder that affects the lungs,
pancreas, liver, and intestines. The illness results in thin fluids
like sweat, mucous, and digestive juices thickening. In the
lungs thick sputum causes recurrent infection which destroys
parts of the lung. The destruction leaves hollow spaces or cysts
that fill with pus. Repairing the destruction causes scarring or
fibrosis leading to respiratory failure and early death. The
constant feature is an elevated salt content of sweat [13-15].
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There are 4 compelling reasons why cystic fibrosis was
unlikely – 1) he had scrofula [2] which was common in
consumption but not a feature of cystic fibrosis; 2) he did not
have clubbing as was illustrated with the post mortem cast of
his left hand [12,16]. Clubbing is reported in at least 75%[17]
to 100%[18] of people with cystic fibrosis; 3) there is no record
that he had noticeably salty sweat. The salty taste of a baby’s
forehead was interpreted as a sign of imminent death even
before the Common Era [18]. Elevated sweat chlorides
remains the gold standard for the diagnosis of cystic fibrosis,
that is to say everyone has this feature;[13-15] and 4) the
likelihood of Chopin having consumption was at minimum
1000 times greater in early nineteenth century Europe since
consumption affected a third of the population (33,333
cases/100,000 population)[4,19] compared to cystic fibrosis
that affected 33 cases/100,000 of the European population
[20].
I am a respiratory physician who specialized in
tuberculosis. Physicians, and sick people too, tend to see the
world through illness – how and why it changes one’s body;
how it affects one’s thinking and emotions; how the burden of
illness dissipates with improvement and the possibility of cure
and how it magnifies with progression especially when there is
no cure. I am an amateur pianist and was a Chopin aficionado
before I learned that he probably had tuberculosis. The
tuberculosis connection came while doing some preparatory
reading for a presentation on the famous people who had
tuberculosis. With tuberculosis added to the Chopin
historiography, my thoughts followed the by now familiar
pathway of how tuberculosis affected his life and how this life
affected his music. Then the music spoke a more familiar
language, as much tactile as auditory. His Prelude No. 4 in E
minor especially spoke the language to me of tuberculosis and
death. This paper compares the clinical course of tuberculosis
with the musical flow of Chopin’s Prelude No. 4 to illustrate
similarities.
Introduction
Music and tuberculosis merged in the life of Frederic Chopin.
He was born in Zelazowa Wola, Poland in 1810 and died in
Paris in 1849 [21]. His life was a story of music, about
becoming a transcendent pianist and composer whose music
captivated the world. It was also a story of tuberculosis, the
probable illness that ended his life [2,22]. After his first
pulmonary hemorrhage in 1835, his life was increasingly
dominated by tuberculosis [2,4,23]. As one who expressed his
thoughts with music, was it possible that tuberculosis
constituted the framework of some of his music? Did he write
about his experience with tuberculosis in music?
As a musician Chopin was reportedly not programmatic
[24-26]. Moreover, he left no legacy of interpreting his own
music with one exception [21]. However, in his own words he
expressed his feelings in music and told his piano about the

	
  
	
  

things that weighed on his mind [21,27]. Tuberculosis was a
gathering weight on his mind. His sister probably, a childhood
friend, and a student had tuberculosis and died, his sister
before his eyes and his friend in his arms [21]. His illness
progressed in a series of crises and remissions leading to more
than one brush with death. With these elements surrounding
his music composition, it is possible that his music expressed
the torments that arose from tuberculosis and the agony of
death that he witnessed in his intimates and foresaw in
himself.
His sister Emilia had recurrent respiratory infection,
dyspnea, weight loss, and hematemesis and died of a gastrointestinal hemorrhage [28]. Like Frederic’s illness, there is no
clinical record of Emilia’s illness. Breitenfeld wrote that after
Frederic recovered from his illness at age 16, his sister Emily
(sic) got tuberculosis in the same year. Her health deteriorated
and she died [1]. We cannot be certain of her diagnosis.
Hematemesis and lower gastro-intestinal bleeding caused by
tuberculosis was recognized in the 19th century. It is currently
recognized and has been recently reported [29-31]. The most
we can say is that her course was compatible with tuberculosis.
To illustrate some similarities between the clinical course
of tuberculosis and the musical flow of the Prelude No. 4 that
could be interpreted that Chopin wrote about his observations
and experience with his illness in music, this paper considers
how he used music to express his feelings, how religion
affected his life; the possible effects of illness on his music; the
interpretation by experts of the Prelude, and his request that
the Prelude be played at his funeral.
Music, Tuberculosis, and Religion
The story of Chopin is about music; this was his main legacy.
He began playing piano at age four, taking lessons and playing
melodies at age six [2,21]. He went on to write sublime music
becoming one of the most accomplished romantic composers.
It is the story of a musician who expressed his thoughts with
music. Alexander Pope, also a phthisic 1, wrote about one
hundred years earlier that expression is the dress of thought
[32]. Expected by his father to send reports from boarding
school, the eight year old wrote, “Dearly beloved father, it
would be easier for me to express my feelings in musical
phrases…”[21] At age 20, after visiting an art gallery he wrote,
“There are pictures there at the sight of which I hear music.”
Leaving Paris for Majorca in search of a more salubrious
climate for his illness, Chopin said goodbye to friends with
music. One of them wrote, “…at the end (he played) a funeral
march, which made me burst into tears…It was the procession
taking him to his last resting place ”[21]. His friend F. Liszt,
described him as one whose “…music was his language, the
divine tongue through which he expressed a whole realm of
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Greek word for consumption; precursor of the word tuberculosis.
Phth pronounced as th or t [34,35].
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sentiments”[23,33]. For him music was “as the devout in
prayer, (where) he poured out his soul in his compositions,
expressing in them…sorrows to which the pious give vent in
their communion with their Maker...; uttering in the
language…which man understands without words, because
there are no words adequate for their expression”[23]. Heine
observed that, “his fingers are but the servants of his soul, and
that is applauded by people who hear…with their own
soul”[21,36,37].
The story of Chopin is also about illness. He was born in a
neighboring village but grew up in Warsaw [21]. Tuberculosis
was ubiquitous - virtually all adults were infected with
tuberculosis [19] and a third of the population of Western
Europe developed the disease.[4] Since contact with it was
impossible to avoid [2,21], the probability of early infection
was high. At age thirteen he was sent on a holiday to Szafarnia
in part due to his parents’ concern for his health. At age 15 a
school friend was ill with tuberculosis, dying a slow death four
years later. His younger sister Emilia probably had
tuberculosis that reached a critical stage when she was twelve.
As a last hope her mother took her to a spa for a cure. She took
Frederic, who had swollen neck glands thought to be scrofula
[2], saying it would be good for him too [21]. Emilia died
before his eyes two years later when Frederic was 18. When he
was 20, his music teacher was ill with tuberculosis. In his early
twenties, “…during entire months, he would appear to be in
an almost dying state”[23], about which an acquaintance
wrote, “Chopin is irresolute; with him only his cough is
dependable”[21]. At age 25 he coughed up blood for the first
time [2,21]. On returning to Paris from Majorca, the
Barcelona hotel keepers demanded payment for the bed and
mattress in order to burn them, concluding that he was highly
contagious [2,21,23,37]. The contagiousness of tuberculosis
was generally accepted in the Mediterranean countries during
this period [4,38] but not confirmed scientifically until about
1900 [7]. By the time he went to Majorca at age twenty-eight, a
friend noted that, “consumption has taken possession of his
face, making it a soul without a body”[21,37]. In a letter to
another friend Chopin wrote, “…my manuscripts sleep, and I
myself cannot, I only cough and…wait for Spring...”[37]
Sand’s daughter wondered, “(Was) it because his life was a 39
year agony that his music is so lofty, so sweet, so
sublime?”[21] Huneker thought so, writing that from
“Chopin, diseased to death’s door,…came sweetness and
strength” [24]. Liszt inferred that, “Since his health was too
frail to vent his impatience (physically), he compensated by
pouring his (thoughts) onto those pages which he loved to
hear performed with a vigor that he could not command”[23].
The Chopin household practiced simplicity, piety, and
integrity [21,22]. His mother was very religious[21] so his
formative years were pious where the family practiced
religious habits.[23] During his Poland years, he played the
church organ on Sunday each week [39]. Liszt also described
him as “sincerely religious and attached to Catholicity”[23].

	
  
	
  

While keeping his religious ideas to himself during his Paris
years [23] he embraced them more openly in later life. In the
year before his death he told a friend that, “I shall play hymns
to Our Lady on the organ” [21]. During his last months he
finalized arrangements for his death that included the musical
program for his funeral [23,33]. When he was dying, another
friend noted that he made his confession and received the Last
Sacrament. Visitors to his deathbed, including the Abbe, said
prayers and recited litanies [21,23,24,33]. He embraced
Catholicism, a central canon of which was the after-life of the
soul.
Effect of Illness on Music
The ancient Greeks had the notion that phthisis and artistic
creativity were related [4,38]. Phthisis had traits that were
suited for artistic expression: [4] the illness progressed
gradually with periodic crisis and remission while sparing
intellectual capacity; it caused immobility and/or disability
that either enhanced or became the catalyst for reflection,
reading, and expression; [4] the morbidity led to less
socialization, a necessary element for reflection; and remission
brought with it a creative urgency induced by the passage of
unused time in a foreshortened life. Some, artists in particular,
rejected illness preferring to consider tuberculosis as a way of
being, almost a choice, rather than a disease [4,38]. If this
connection existed, Chopin was an example of such a
manifold artist. Additional talents included an irreverent wit
that he expressed by drawing incisive caricatures. Another was
miming which was so accomplished that a contemporary
French actor said that he wasted his talents becoming a
musician [21].
The crisis and remission of Chopin’s tuberculosis,
including the Majorca period, “could not help but influence
his work” [4]. It was thought to “have sustained and shaped
his musical creation” [4]. He spoke the divine tongue [21] of
music that had the advantage over words - less deception
[4,40] and a broader range of expression for experiences that
words could not describe [23]. In an 1831 letter to a friend he
wrote, “It is dreadful when something weighs on your mind,
not to have a soul to unburden yourself to. You know what I
mean. I tell my piano the things I used to tell you” [27]. While
this may not have been a reference to tuberculosis, it is
possible that he spoke to his piano about tuberculosis when it
weighed considerably heavier on his mind than the RussianPolish situation or his first love [21]. What was he telling his
piano with the preludes seven years later in Majorca, when he
was extremely ill and had a brush with death? [21].
The Preludes & Prelude No. 4 in the Chopin Oeuvre
Chopin was the master of small forms and the Preludes were
the smallest forms [41]. He wrote them as stand-alone pieces
that he performed separately or in groups. They have the
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qualities of brevity and monothematicism that reveal
themselves individually. They have been titled as moods in
miniature [24]. We can look at them, “as the pure essence of
the composer’s musical thoughts at the time – one might say
the vivid reflections of his inner self”[42]. They have been
described as ”musical poems occasioned by a single deeply felt
event”[43]. It was contemporary France that promoted the
view of Chopin as a composer, “de chamber de
malade”[44,45], the consumptive with the pallor of the grave.
Through his music he disclosed his suffering [44].
The atmosphere of the Prelude No. 4 and others is
morbid, azotic2 [42], tormented [23], tragic and angry [46].
Chopin seemed to be absorbed in the narrow sphere of his ego
from which the world was shut out [47]. For background he
substituted his soul [48]. It is possible that it was an eloquent
statement of his inner life [46] and difficult to find an adjective
to fully express the exquisite sadness. The melody seems
literally to wail [48]. It is full of impassioned feelings of a man
suffering deeply from wounds which he does not avow [23].
Its despair has the antique flavor with a breadth, nobility and
proud submission [48]. To it clings a faint flavor of disease, a
something which is overripe and febrile in its passion [42]. It
has a vocabulary of terror, composed in sickness [33]. The
central feature of this prelude is the division into two parts –
m1-12 and m13-25. “The chugging motion in the bass
accompaniment ceases about midway, the melody wandering
along until the opening music is heard again in a restart”[49].
The second half builds to a powerful climax at m16-18[46]
and reaches its greatest intensity at the stretto [48]. From m18
to the end, the emotion calms through diminuendo and
ritardando [46]. To Bulow who named it ‘suffocation’ and
Cortot who named it ‘above a grave’ [25], it connoted an
agitated death. It was this Prelude that Chopin requested for
his funeral [21,33]. The request might have signaled that the
piece had the thematic qualities that he wished to annunciate
at his final ceremony [25,41].
It is possible that Chopin wrote other music that
represented his illness. Bulow labelled the Prelude No. 2,
“Presentiment of death” and Cortot a, “Painful
meditation”[25]. The music is gloomy evoking pain and
death. Since these features characterized some of Chopin’s life,
they could be expressions of his feelings. Since they were likely
caused by tuberculosis, it could represent the illness. In such
an interpretation, the Prelude No. 2 expresses a narrower
spectrum of illness, namely gloom, pain, and death. The
Prelude No. 4 has these elements and, in this interpretation,
adds features of progressive decline, remission, relapse, crisis,
surrender, and fading. It does this with a musical flow that is
similar to the clinical flow of tuberculosis. There are other
compositions that could be expressions of tuberculosis such as
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Deadening – archaic. W. Little, H. W. Fowler, and J. Coulson. The
Shorter Oxford English Dictionary,Oxford:Clarendon Press, 1978.

the Prelude No. 20, which has a funereal quality, and the
Funeral March from the Sonata No. 2 in B flat minor. The
differences from the Prelude No. 4 are the flow and spectrum
of the expression. In such an interpretation the funeral march
becomes a liturgical expression of the ceremony observing
death, “the procession taking him to his last resting place”
[21]. This was the description recorded by a friend.
There is no record that Chopin either said or wrote that
any of his music described illness or death. His extreme
reserve where the outside world was concerned was, “a preeminent feature of his psychological make-up…His attitude
towards his work was that of a closed book. Not even to his
intimate friends did he reveal what was at the back of his
mind, what were the mainsprings of his music”[26]. The
record by him that he wrote music about death a decade
before he died is also blank. What we have is music that has
been interpreted as death and pain even before he went to
Majorca. He composed and played a funeral march prior to
his journey to Majorca which, when Chopin played it, a friend
interpreted as,” the funeral procession taking him to his last
resting place”[21]. The Prelude No. 2 was written “a long time
before he went to Majorca”[24]. It was labelled by Bulow as
the presentiment of death.
That he wrote about his own death seems even greater
speculation. In this paper Chopin’s tuberculosis is presented
to illustrate the course of tuberculosis since it has been
described in such detail. This does not imply that Chopin’s
used his illness as the model for the music. He observed
tuberculosis all around him and was intimately acquainted
with the illness in his social circle – his youngest sister
probably, a friend, and at least one teacher and one student.
He personally had experienced these features. The most we
can say is that he could have used what he observed in others,
and what he experienced personally, to express these feelings
in music. He similarly observed death in intimates – his
youngest sister probably and a friend. He was fully aware that
he had an illness without hope [23]. In Majorca he had a third
brush with death [1]. He, his doctors, and consort George
Sand thought he was dying. Sand described him as mortally ill
[21]. When he was not laid out by illness, he worked on the
preludes [21]. The most we can say is that he could have used
what he observed in others’ deaths and his personal brushes
with death, the real and frightening Majorca personal
experience where he and others thought he was dying, to
express in music those feelings about death before he died.
Interpretations of the Prelude No. 4
While the date of writing the Preludes Op 28 has been much
debated [21,24,33,37], some were likely composed in Majorca,
including the Prelude No. 4 [24,33, 37]. This piece had
November 22, 1838 placed on the sketch [37]. Experts
described it as tormented but beautiful - as a little poem
[21,23] and as small falling stars dissolved into tones as they
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fall [24]. It has also been described as gloomy – expressing
true sadness, a tormented melody into which rarely has so
much grief been poured to such powerful effect into so tiny a
mold [49], The idea that illness could be detected in music
was also proffered by H. Barbedette in his 1861 Essai de
Critique Musicale [50]. Since the Prelude No. 4 in E minor and
other compositions too, such as Prelude No. 6 in B minor,
Prelude No. 20 in C minor, and the Funeral March from the
Sonata No. 2 in B flat minor, are suffused with weariness and
death [33], they could be the musical expression of the
torments that increasingly dominated his life [23].
Chopin did not label his works beyond Prelude, Scherzo,
Mazurka, etc [24,25] nor did he provide interpretations about
what was at the back of his mind [26]. An exception was the
Piano Concerto No. 2 that was inspired by his first love. He
wrote that, “…(the concerto) should give the impression of
gazing at a spot which brings back a thousand cherished
memories…”[21] The benefit for the listener of unprogrammed music is broad interpretation that allows the
music to work its magic [24,25]. The magic, “…cannot
provide an etched-in-stone opinion of Chopin’s intent; the
interpreter must decide what the preludes…mean” [24,25].
The interpreter can be a professional musician with expert
views, a casual listener with private thoughts, or an amateur
pianist. Each will find their nuanced magic. To an interpreter
who is familiar with tuberculosis, the Prelude No. 4 in E
minor, Op 28 can become the musical expression of
tuberculosis. At the time Chopin wrote the Prelude his sister
probably and some friends had died of tuberculosis and he
already had brushes with death. Moreover, he had foreseen his
own death since he had an illness that was without hope [23].
It was the music of the Prelude in E minor, played at his
request, that accompanied his body up the nave of L’eglise de
la Madeleine [33], borne in clothes that he wore giving
concerts [23]. That request probably revealed ever so briefly
some of the thoughts that he expressed in this composition
[25].
The Clinical Course of Tuberculosis
Since Chopin’s illness was documented in considerable detail,
his clinical course illustrates the natural course of tuberculosis
and is presented here for that purpose. His illness illustrated
the acute and chronic phase of tuberculosis which prior to
Laennec were considered different diseases [19]. The chronic
illness followed what is understood as recrudescent
tuberculosis in the pre-chemotherapy world [19,51,52] that
Laennec described in his unitary theory of tuberculosis in
1819.[19] The early acute phase commonly occurred in
children that passed either unnoticed, presented as a mild
illness, or less commonly as acute progressive tuberculosis.
Following a latent period, the chronic phase commonly

	
  
	
  

occurred in adults that ran a course of crisis and remission
over several years, even decades. Chopin’s illness included all
phases: the acute phase - mild to severe illness in early
adolescence [21]; stable with few symptoms, likely scrofula
[2], age 16; a latent symptom free phase until about age 20; the
chronic phase – recrudescence age 21 when he appeared to be
dying, followed by remission with minimal symptoms; cough
with hemoptysis age 25; persistent cough confining him to bed
age 26; feeble with more frequent and longer fits of coughing
producing bowlfuls of blood and thought to be mortally ill age
29; remission with resumption of work soon following his 29th
birthday; exacerbation of cough, short of breath and
exhaustion age 30; as the crisis receded he began composing
again age 31; another relapse with nocturnal cough, spitting
and choking, no longer able to walk stairs age 33; looking
moribund age 35; decrease of suffering which (disease)
sometimes grants to the dying [21] age 37; prolonged attacks
of spitting blood, more restricted walking, limiting piano to
simple pieces age 38; more severe hemoptysis, swollen legs,
face dark with suffocation age 39. When asked whether he was
suffering, he replied, “No longer”[21]. He died a few hours
later October 17, 1849 age 39 years 8 months.
The Musical Course of the Prelude No. 4 in E Minor
The Prelude No. 4 was composed at a time when tuberculosis
was dominating his life - missed concerts and deadlines,
postponed proposal of marriage to his second love, move to
Majorca to ease his symptoms [21] - and had brought him
near death. He was a musician who preferred to express his
feelings in music, telling his piano those things that weighed
heavily on his mind. One cannot say with any certainty that
this music expressed a specific illness since other chronic
diseases of the 19th century – heart disease, cancer, and leprosy
for example - had a similar course to the chronic phase of
tuberculosis. In this presentation, the similarity between the
clinical course of tuberculosis and the musical course of the
Prelude is considered. In this interpretation the twenty-five
measure Prelude is compatible with what he told his piano
about the unyielding march of tuberculosis. The music of the
Prelude No. 4 (Figure 1) [53] when translated into the words
of tuberculosis becomes:
Measures 1-8
Mournful - progression, beat of decline
Measures 9-12 Brighter - remission
Measures 13-15 Darker - relapse, beat of decline
Measures 16-18 Crisis - choking, chaos
Measures 19-20 Fading - weaker, sorrow
Measures 21-22 Surrender - the fight is over
Measure 23 Death - unresolved
Measures 24-25 Requiem - resolution; repose of the soul.

MMD | 2016 | 8 | 4 | Page 211

Music & Medicine | 2016 | Volume 8 | Issue 4 | Pages 207 – 213

Vernon H. Hoeppner | Chopin and tuberculosis

	
  
	
  
Chopin’s story. The musician who empathizes with his illness
enhances that story.
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Abstract
An examination of the role of music therapy in end-of-life care and bereavement. The authors focus on grief and loss, taking a
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An examination of the role of music therapy in end-of-life
care and bereavement. The authors focus on grief and loss,
taking a client-centered humanistic perspective. The first half
of the book deals with end-of-life care: it provides a thematic
review of literature, a summary of music therapy techniques,
and three case studies by Clements-Cortes. The second half
deals with bereavement; it also provides reviews of literature
and techniques and three case studies by Klinck, and in
addition, presents a group model. Case studies are presented
in narrative format in order to honor the voices of the dying
and bereaved and fully illuminate the therapeutic process.
According to urban legend, the virtuoso violinist Itzhak
Perlman once said, “You know, sometimes it is the artist's task
to find out how much music you can still make with what you
have left." He said this to the audience after completing a
complicated concerto using only three strings. The snapping
of a string during a performance would typically be a
catastrophic event to a violinist tackling a meticulous solo for
a live audience. The violin in this context could represent the
failing body, mind, or spirit of the client. Music therapists that
serve patients and families at the end of life and beyond
creatively use what remains to engage the client physically,
psychosocially, emotionally, and spiritually. This takes
courage, intention, confidence, therapeutic risks, and years of
experience by the seasoned music therapist. Amy ClementsCortes and Sara Varvas Klinck have accomplished this
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through their writing of Voices of the Dying and Bereaved:
Music Therapy Narratives. This text is a reservoir with
succinct background material, current trends, a thorough
review of literature, and specific methods of music therapy
with expert opinions, and rich case studies to bring to life what
transformational music therapy looks like in action!
Dr. Joanne Loewy opens the book with a forward that sets
a tone of personal and professional excellence, giving the
reader a sense of depth and the profound nature of what this
book represents. Death is such an important life event and the
authors demonstrate such scholastic, passionate, and precise
music therapy interventions which elucidate the instrumental
transitions reflected through the outcomes of the clients and
families served.
Dr. Clements-Cortes and Ms. Klinck provide a wellorganized, one-stop-shop of relevant end-of-life care literature
that brings theories into practice and techniques into reality.
Chapter one presents nine emergent themes in clinical music
therapy practice that are identified in three categories:
physical, psychosocial, and whole-person care. The second
chapter of the book is a resource for any music therapist
working in palliative care. Clements-Cortes constructs with
great clarity how a music therapist might approach working
with clients and families in palliative care by outlining
indications, contraindications, typical goals, preparation,
location, music choice, importance of observation and reassessment, considerations, and adaptations.
Selected
references are synthesized into a table of emergent themes in
palliative care music therapy. As a practicing clinician, it is
gratifying to have all of these topics in place, and the generous
case studies seal the reader’s understanding of the literature,
and theoretical framework. Even though this review of
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common methods is not exhaustive, it is comprehensive and
remarkably fleshed out for the front-line therapist. What a
gift!
Dr. Clements-Cortes uses these emergent themes as
framework to dive deeper into the clinical work describing the
cases of Janet, Dean, and Melanie. These cases are written so
the reader feels like a silent observer at the bedside watching
and listening to the mastery of Clements-Cortes’s creative and
grounded clinical practice. The use of the client’s written
voice through direct quotes allows the reader to have a firsthand account of what took place during the many sessions
documented. Every clinical rationale is rooted in theory and
referenced. My favorite aspect of these cases are the
reminders of the mutually agreed upon goals decided by both
Amy and her clients. This refocuses the reader while
reminding those who work with this patient population that it
is of great importance to create goals together. This is
authentic, organic music therapy. Narrative reflections and
treatment plan analyses are delivered cleanly to summarize
and show significance for what transpires during each of these
insightful and unique end of life stories.
Part two of the book plunges in the possibilities and
opportunities of continuum of care after a loved one has died.
Sara Varvas Klinck mirrors the format of Clements-Cortes’s
literature review providing a wealth of knowledge and
reminding us that the work does not end when the client dies.
It could in fact be the beginning of the “next chapter” where
we are reminded as palliative care and hospice music
therapists to value this potential work in postloss bereavement
with the same importance we do with providing end of life
care with the dying.
Klinck documents the power of group work with the three
bereaved cases of Nancy, Evelyn, and Ruth. It is striking how
many refined music therapy competencies, methods, and
interventions are involved in preparing for, observing,
reacting and implementing successful group therapy sessions.
I applaud the concise format in which this book structures the
complexities of the content by keeping it consistent
throughout. This breadth of information is digestible and easy
to follow because of the way the authors contain the depth of
material.
Conceptualizing a working model for music therapy
bereavement groups is a commendable and much needed task.
Speaking for the field of music therapy, I am grateful for the
authors’ hard work. I know this first hand as someone who
has been serving the bereaved for a decade—to quote Sara
Klinck, “the nonlinear, complex, and multi-faceted nature of
grief and bereavement” is at times overwhelming. Breaking it
down into eight weeks is again, sensible and digestible, and
unlike most grief work, embodies a goal-oriented focus. The
weekly outlines are helpful to anyone hoping to recreate this
work in a group setting. Klinck demonstrates a variety-based
multi-strategy model for facilitating bereavement groups that

	
  
	
  

is logical and grounded in theory. Topics are semi-structured
allowing for the reality of working with humans to evolve
naturally through inherent group dynamics. Flexibility is an
art and it is mentioned throughout this book to maintain reallife usage of the content. Music therapy especially in a group
setting is messy—and like Ms. Varvas Klinck states- it is a
privilege and often humbling. There is so much to learn from
our clients and from this book!
I give Dr. Amy Clements-Cortes and Ms. Amy Varvas
Klinck a standing ovation much like the audience did at the
mythical Itzhak Perlman concert for taking the mystery out of
this work and understanding how unbelievable outcomes are
attainable through focused theory based clinical work by
patient, passionate, and brilliant music therapists! The
authors have helped us to discover out “how much music you
can still make with what you have left” and then as
importantly, how we can use what remains to transform lives
no matter how sick or grief struck we become. Thank you for
having the courage to create this body of work and for
creating a resource that will be celebrated by the clinical field
of medical music therapy and people who serve the terminally
ill and bereaved!
To quote the authors, “This book in its entirety reflects
who we are as music therapists, what we offer to our clients,
and how our clients choose to use music as a vehicle for
expression, care, and inner healing at the end-of-life and
beyond.”
Biographical Statement
Brian Schreck, MA, MT-BC has been professionally serving
patients and their loved ones in palliative care and hospice
settings for the past 11 years. He currently serves the Norton
Cancer Institute in Louisville, Kentucky, USA.
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