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Abstract 

This study is an investigation into how to compose and select music for health outcomes in a 

perioperative setting. Evidence shows that music can positively affect the physiology of a 

patient, resulting in faster healing and increasing patient comfort. Music interventions 

frequently attempt to adjust a patient’s heart rate, respiration rate, blood pressure, endocrine 

system, emotional state, and experience of pain. However, currently there are no clear 

guidelines on selecting or composing music for this context. This dissertation directly 

responds to this current gap in knowledge and literature, by drawing on insights from a mixed 

method study that addressed the topic through three key phases: (1) a systematic literature 

review; (2) a practice-led compositional investigation based on insights from Phase 1; and (3) 

an experimental testing of compositions from Phase 2.  

A systematic, critical literature review was conducted in Phase 1 of the project to 

investigate the reasoning and methods behind the selection and implementation of music in 

surgical interventions. This review examined English-language quantitative surgical 

intervention studies published within the last ten years, which utilised recorded music as an 

intervention. The results of this study revealed that there were considerable inconsistencies 

and lack of scientific rigour regarding music selection in this field. The ‘sophistication of the 

music selection’ and the ‘sophistication of the method’ was calculated for each of the studies 

reviewed. Scores averaged 3.33/11 and 3.23/13 respectively, and indicated that study 

sophistication has not improved over the past ten years. The reasons behind this lack of 

sophistication were numerous. Interventions frequently did not involve music experts, rarely 

considered participants’ music history and listening habits, and often relied on vague and 

subjective music descriptions. Although five primary theoretical frameworks underlying the 

effectiveness of music were identified in the literature (distraction, relaxation, emotional 

shift, entrainment, and endogenous analgesia), music was rarely selected to enhance any of 

these frameworks. As such, this dissertation concludes that further research is needed to 

ensure that music is selected for interventions according to rigorous, replicable, and scientific 

methodologies. Additionally, greater involvement of music experts would help to ensure that 

interventionists choose the most appropriate music, and describe it clearly and precisely.  

In Phase 2, the five theoretical frameworks identified in the systematic literature 

review were developed into distinct methods of composing or selecting music targeting 

specific health interventions. In order to provide insight into the writing process of health-
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related music for composers considering working in this field, several aspects of the 

development and trialling of these methods were investigated, first through a practice-led 

autoethnographic reflection of the process of writing a trial composition, and subsequently 

through the preliminary testing of the method guidelines by undergraduate composers. The 

findings of these investigations indicated that although some questions arose regarding which 

of the method instructions needed prioritising, the guidelines overall were feasible, with 

composers completing the compositions within a tight time frame. A sound understanding of 

the theoretical concepts underlying the methods strongly aided the compositional process. 

There were fears that certain factors would make writing music according to these methods 

unappealing. Such factors included the need to comply with the extensive list of strict 

instructions; the perceived inability to be creative and employ one’s compositional voice; and 

the fostered desires for musical complexity. Despite this, the project was received positively, 

with composers exhibiting a willingness to take on such work in the future. The feedback 

received from composers was incorporated into the revision of the five methods.  

Finally, in Phase Three of the project the effectiveness of two of the compositions 

created during the composer involvement study (designed to evoke either physiological 

entrainment or emotional shift) were tested in an experimental setting. First, a pilot study 

tested the effect of the music on heart rate, respiration, blood pressure, anxiety and mood. 

Second, a full-scale study then tested all the above with the addition of pain perception 

measures in a repeated measures design. Within the pilot study, it was shown that contrary to 

the popular belief that ‘all music is good music’, extremely unpredictable music increased 

state anxiety, especially in participants who resided in an urban area. Within the main study, 

several significant results occurred. While the entrainment method was hypothesised to cause 

physiological rhythms to entrain with the music and then lower as a result of a gradual 

reduction in tempo, it was the shorter, more noticeable tempo shifts in the music that had the 

most significant effect. This study demonstrated the importance of considering the 

participants’ music listening habits – physiological rhythms were more likely to increase as a 

result of listening to music in participants who exhibited a high emotional sensitivity to 

music, while relative entrainment to music was more likely in participants who did not 

typically express their identity to music. Additionally, it appeared that certain elements could 

override others, with tempo appearing to override intended emotional shifts.  

Overall, this dissertation demonstrates that writing music specifically for surgical 

interventions is a feasible endeavour for informed composers. Furthermore, it validates the 
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hypothesis that specific musical devices can cause a significant effect on physiological and 

emotional measures, and indicates that future research – involving close collaboration 

between music experts and health experts – would improve the quality, effectiveness, and 

replicability of music-based surgical interventions.  
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Chapter 1: Introduction 

Preamble 

The study of music’s effect on health is a growing field, and one that has come to fascinate 

me. Although music has always been my greatest passion, how people’s minds and bodies 

‘tick’ has increasingly intrigued me since I was young. After undertaking courses centred on 

the psychology of music and its effect on health, as a composer I became fascinated with the 

idea of writing music that could be used to improve the health of others. However, when I 

began to look for musical compositions that were designed for use in music medicine (such 

as during surgical interventions), I struggled to find pieces that had been composed with a 

strong basis in empirical research. While many music compilations claim to have positive 

psychological or physiological effects, I wanted to know exactly what it was that made them 

“healing”, and why interventionists favoured certain musical elements and instruments over 

others. The lack of clarity and guidance for composers, such as myself, willing to work in this 

area lead me to investigate this topic in my PhD dissertation. My aim was to create a guide 

for composers and for those staging surgical interventions, so that they can either write music 

that is designed to target specific health outcomes, or select the most appropriate piece for 

such outcomes from pre-existing compositions (and through this, increase patients’ healing 

processes and state of comfort).  

Study Rationale 

When it comes to surgical situations, pharmaceutical drugs are often the first choice of both 

medical practitioners and patients for pre- and post-surgical interventions. However, such 

drugs have their drawbacks. Prescription opioid use can result in nausea, vomiting, ileus, and 

respiratory depression (Grass et al., 2018). Additionally, the research indicates that drugs are 

insufficient at managing patients’ pain. Studies have found that controlling acute post-

operative pain with standard medication can be a major challenge, and undermanagement of 

this pain can result in longer hospital stays, impact patients’ sleep, and lead to pulmonary 

pain (Bjørnnes, Rustøen, Lie, Watt-Watson, & Leegaard, 2016). Prescription opioid addiction 

and overdose has reached epidemic proportions (Hota, Warda, Haviland, Searle, & Hacker, 

2018), and as such it is important to investigate other methods of pain management.  

Studies have revealed that playing background music as a complementary treatment is 

cheap, non-invasive, and lacks side-effects (Li et al., 2011). When it comes to alleviating 
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pain, for example, music can reduce drug consumption and the patients’ need for analgesics. 

Leins, Spintge & Thaut (2009) state that listening to music can reduce the need for 

premedication in surgical patients by 50 to 100%. That music can reduce the need for 

medication was evident in a study by Koch et al. (1998), who found that music significantly 

reduced the need for self-administered analgesics in surgical patients, with opioid 

consumption being 44% of the control group’s levels. The notion that music can reduce a 

patient’s need for medication in such a way leads us to assume that music can be successful 

at treating pain. Pain is not something that is significant in a surgical setting. As Adams and 

Bresnick caution, pain itself can be a major threat to life – for example, it can lead to 

arrhythmia or myocardial infarction. A recent systematic review by Khan et al. (2018) found 

that many music-based pain interventions focus equally on improving the patient’s emotional 

state, such as decreasing the patient’s level of anxiety and distress. This is likely because the 

level of anxiety a patient experiences can have a direct effect on their physiology – higher 

levels of anxiety can increase the activation of the sympathetic nervous system, thereby 

depressing the function of the immune system and delaying wound healing (van der Wal-

Huisman, Dons, Smilde, Heineman, & van Leeuwen, 2018).  

Pain and emotional state are not the only health outcomes targeted by music 

interventions. Alteration of heart rate, respiration rate, blood pressure, and the endocrine 

system are also the focus of many studies, as is demonstrated in systematic reviews by Khan 

et al. (2018), van der Wal-Huisman et al. (2018), and Robb et al., (2018). Studies have 

focused on these health outcomes for several reasons. Elevated blood pressure, for instance, 

can be a threat to life (either directly or indirectly), with the possibility of malignant 

hypertension, myocardial infarction, stroke, pulmonary edema, aortic dissection, eclampsia, 

drug withdrawal, or hypertensive encephalopathy (Adams & Bresnick, 2006).  

Additionally, such health outcomes can be indicators of other issues, such as pain and 

anxiety, and as such can be empirical measures of what are generally considered purely 

subjective experiences. Adams and Bresnick (2006), for example, state that elevated heart 

rate can be an indicator of poorly treated pain, while shortness of breath can be indicative of 

anxiety. Using music to modulate these responses can, therefore, have significant positive 

health repercussions for surgical patients.  

As such, this dissertation aims to act as a tool for composers wishing to write music 

for health outcomes, and assist in informing music therapists, medical professionals and 

others who wish to select music from existing compositions for perioperative music-based 
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intervention studies. While the playing of background music as an intervention is already in 

use, this dissertation highlights the need for researchers to sharpen their understanding of how 

and why they are using it. This understanding could make music interventions both safer and 

more effective, and potentially lead to it being a more widely accepted form of adjacent or 

alternative form of therapy. Additionally, these findings may be of interest to music therapists 

and the field of music therapy. It is hoped that the clarity surrounding the optimal musical 

devices for music interventions that this dissertation provides may be considered by music 

therapists, and adopted into music therapy interventions when appropriate. Finally, this 

dissertation also aims to enhance composers’ understanding that their music affects listeners 

both psychologically and physiologically, and seeks to condense information that can lead to 

informing people on a practical level about how patients’ quality of life can be improved 

through the targeted use of music. 

The Research Questions 

The central research question investigated in this project is as follows: 

Is it possible to compose and select music for perioperative health outcomes? 

Secondary research questions are: 

1. Can the musical elements be manipulated within a composition to increase the 

music’s chances of achieving health outcomes? 

2. Is especially designed music likely to be significantly more effective than pre-existing 

compositions that have been selected for this purpose? 

3. How important is the relationship between the musical elements in comparison to the 

musical elements in isolation? 

4. How effective is researcher-selected music compared to patient-selected music? 

Scope and Limitations 

This investigation takes a multidisciplinary approach to investigating how to compose and 

select music for improved health outcomes. My training is in composition, having completed 

a Bachelor of Music (Hons) majoring in composition, and as such, this study is first and 

foremost informed by a compositional standpoint. Having said this, given the nature of the 

topic this study’s scope has been expanded to incorporate insights from a wide range of 

relevant fields. This has included significant literature and research from established fields, 

including music therapy and psychology. The study has also benefited from discussions with 
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registered music therapists, and supervision from the Griffith University School of Applied 

Psychology and leading health and pain specialists from the University of Queensland’s 

Clinical Centre for Research Excellence in Spinal Pain, Injury and Health. As such, the rigour 

and scope of this dissertation has been significantly enhanced through these collaborations 

and insights from different health-related disciplines, as well as my home discipline of music 

composition. 

A study of this size and complexity has required certain parameters to be included, so 

that the scale and scope has remained appropriate for a doctoral-level enquiry. This study 

centres on music listening as a perioperative intervention within a Western context – it 

focuses on music from the Western tradition, which is intended for use on present-day 

surgical patients being treated with Western medicine. Furthermore, the literature which 

informs this research is limited to studies published in the English language. Even though 

certain interventions reviewed here have been conducted in non-western countries (including 

China and Iran), it is possible that certain nuances from musical descriptions were in 

translation. Analysing differences between native languages and translations and sourcing 

and translating studies that have yet to be translated are beyond the scope of this study. 

However, this area is likely to be rich with useful information for future research.  

Using music as a tool for healing is not exclusive to Western culture, nor is it a novel 

concept. Music-based healing ceremonies have been performed since ancient times in 

cultures across the globe. In some cultures, such as the Indigenous people of Nepal, music-

based ceremonies are still the primary method of healing, and are known to be effective for 

the people that use them (Cook, 1997; Pigg, 1995). However, a detailed discussion of how 

non-Western healing ceremonies can be beneficial (both physiologically and psychologically) 

falls beyond the scope of this study. Moreover, as I was raised within a Western-musical 

culture, this is my area of expertise. As will be discussed below, the patient’s enculturated 

understanding of the music is a large factor that contributes to the efficacy of a musical piece 

in surgical interventions.  

Concepts, Definitions, and Discussion Relevant to the Research Context  

Music 

Defining music has always proven difficult for researchers, and philosophical debates about 

the definition, meaning and purpose of music can be endless. In the extensive definition 

provided on Grove Music Online, for example, the first two paragraphs are devoted to 
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explaining that it is impossible to define music with a blanket statement. Indeed, Nettl (n.d.) 

pointedly refuses to commit to a single position, stating that the definitions and concepts of 

music throughout the world are too diverse and so constantly shifting that this is impossible. 

In the article, Nettl outlines how within a Western context, music is something that is both art 

and science, both intellectual and emotional, and esoteric. He states that it can manifest in 

compositions, performances and improvisations, that it is inextricably tied with emotions, and 

that it can be a form of communication. Such a wide definition of music is not limited to 

Nettl’s. Blacking’s attempt to define music in a way that encompasses non-Western, 

traditional Western, and the more modern, avant-garde concepts of music, is constantly 

referred to in the literature. His statement that music is “humanly organised sound, intended 

for other human ears” (Blacking, 1973, pp. 11-12) is so open to interpretation that it can be 

applied not only to the more common concepts of music but to everything from speech to 

sound art1. Christopher Small (1998) attempts to steer his readers’ mentality away from 

music being a thing, controversially stating that “there is no such thing as music”. Instead, he 

advocates a verb-based definition of the word: “To music is to take part, in any capacity, in a 

musical performance, whether by performing, by listening, by rehearsing or practicing, by 

providing material for performance (what is called composing), or by dancing” (Small, 1998, 

p. 9).  

Small believes that anyone who contributes to the nature of a musical performance 

(whether live or recorded) is ‘musicking’, regardless of whether this participation is active or 

passive. He believes that ‘musicking’ is a human encounter, and that the meaning of each 

performance is not dependent on the music as an object, but on the participants, time and 

place of the performance. This participatory concept, whereby the meaning of the work rests 

upon the context of the presentation of the music, is highly relevant to this study. Those 

staging the interventions, the patients, even the composers, performers, and sound technicians 

who contributed to the recording of the composition used are all, in effect, musicking with 

the distinct purpose of alleviating the pain of the patient during surgery.  

Despite the many different concepts, definitions and debates surrounding the meaning 

of music, it is necessary to put forward a narrower, more succinct definition of the music that 

is relevant and useful to this study. The concept of music used in this study, by necessity, is 

                                                 
1 Defining sound art is also no easy task, however it can include creative use of technology, a focus on noise and 

silence, can be specific to certain sites, and often requires “flexible” listening from the audience (Wong, n.d.). 
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not a philosopher’s concept, nor is it a musicologist’s or contemporary composer’s. The 

definition of music used here first and foremost focuses on the intended audience – that is, 

the surgical patient. As will be discussed at length below, the efficacy of the music 

intervention can be reliant on the listener’s innate understanding of the music. While a 

percentage of those undergoing surgery are likely to have undergone musical training, 

interventionists should also consider the untrained, non-musician’s definition of music when 

selecting what type of music to use. When choosing music, researchers predominantly offer 

patients a choice between popular music and classical music2, with some other instrumental 

subgenres such as easy listening and new-age used (Allred, Byers, & Sole, 2010; Bellieni et 

al., 2013; Binns-Turner, 2008; Shabanloei, Golchin, Esfahani, Dolatkhah, & Rasoulian, 2010; 

Taylor, Kuttler, Parks, & Milton, 1988; Vaajoki, Pietilä, Kankkunen, & Vehviläinen-

Julkunen, 2012; Voss et al., 2004). Both the classical and popular styles used are highly 

accessible to the general Western population. Not only do patients most often select classical 

music when offered a choice of genres, but classical music also offers a sense of familiarity 

due to the high exposure in Western culture3.  

The music referred to in this study, therefore, will focus on music that features 

melody and harmony within a tonal context, that has distinguishable rhythm and structure, 

and uses traditional Western instruments (due to the Western focus in this paper, as described 

in the Scope and Limitations section above). This focus will allow for the different musical 

elements to be discussed (both together and in isolation), so that the possibility of using these 

elements in compositions that target specific health outcomes can be assessed. While there is 

a strong focus on instrumental works within the Western classical tradition, the compositional 

frameworks developed during this study were created to be compatible with other musical 

genres. Purely electronic, electro-acoustic, recorded natural sounds, and music with lyrics are 

excluded from this study. While all these forms of music would provide substantial scope for 

further research, the complications that arise by introducing them are beyond the scope of this 

study.  

Surgical environment 

Within this study, ‘surgical environment’ refers to the patient’s entire surgical experience 

within the hospital, from the moment that they enter the hospital to the moment that they 

                                                 
2 Classical music here is used as a term to encompass the Baroque, Classical, Romantic eras music from the 

early 20th century that is separate from popular vocal music.  
3 High exposure is referring to, for example, appearance on radio, as soundtracks for film, television, and 

advertisements, as background music in clubs, restaurants, shopping stores, etc.  
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depart it. Although for many patients the effects of surgery will likely impact them after they 

leave the hospital, studying patients post-discharge is beyond the scope of this study. 

Therefore, within this study ‘surgical environment’ will encompass the location within the 

hospital where the patients wait and are prepared for the surgical procedure, the area where 

operating procedure takes place, and the area in which the patient recovers after the 

operation.  

Health and health outcomes 

The definition of ‘health’ is constantly shifting. Traditionally, concepts of ‘health’ were 

determined by pathology. As Lester Breslow explains, for the majority of humankind’s 

existence, disease and early death were significant and common threats. However, by the 

mid-twentieth century, medicine had advanced to the point where this was no longer the case, 

and as a result, perceptions shifted to a ‘positive health’ focus (Breslow, 1972). In 1946, the 

preamble to the World Health Organisation’s constitution defined ‘health’ as “a state of 

complete physical, mental and social wellbeing, not merely the absence of disease or 

infirmity” (Last, 2007). This frequently cited definition is still commonly used today, even 

appearing in Oxford’s Concise Medical Dictionary (Martin, 2010). Viewed with today’s 

knowledge that one’s emotional state can affect the physiology of the body (Brummel-Smith, 

2008; Harrer & Harrer, 1977), it only makes sense that mental and social wellbeing be given 

such importance in the definition of health. 

However, a debate over the meaning of ‘health’ still occurs. The concept of positive 

health was furthered to the point where in 1986, the Word Health Organisation revised its 

definition of health to “The extent to which an individual or a group is able to realize 

aspirations and satisfy needs, and to change or cope with the environment; health is a 

resource for everyday life, not the objective of living; it is a positive concept, emphasizing 

social and personal resources as well as physical capabilities”. Here, the traditional 

pathological perspective is arguably missing altogether. Certain researchers argue that this 

concept is more appropriate for ‘happiness’ than it is for ‘health’, and that it lacks practical 

use (Saracci, 1997). Saracci suggests an alternate definition, stating that “health is a condition 

of well being free of disease or infirmity and a basic and universal human right” (p. 1410).  

However, it is important to understand how dependent physical health is upon mental 

and social health. Psychological and social states can often be the cause of physical illness. 

Thus, by ensuring the psychological and social wellbeing of a patient, certain illnesses can be 

prevented (Breslow, 1972). For example, improving a patient’s emotional state can directly 
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affect the patient’s physiology. Negative emotional states can activate the sympathetic 

nervous system, causing the release of certain hormones, which in turn affect blood pressure, 

heart rate, respiration, and metabolism (Benson & Klipper, 1976). Negative emotions can 

depress the immune response, resulting in slower recovery time, greater use of analgesics, 

and increase the risk of fever, shock and death (McCaffrey & Pasero, 1999; Mumford, 

Schlesinger, & Glass, 1982). A definition of health that encompasses the psychological and 

social aspects is the basis of the Neuman’s Systems Model – a nursing model of care that 

emphasises the importance of the environment when it comes to treating patients. This model 

centres on increasing the patient’s ability to cope with stressors such as surgery and isolation, 

which can increase a patient’s pain threshold, and improve their overall wellbeing (Chi, 

2009). 

Given that a purpose of this study is to discover the most effective way of using music 

to induce positive physiological changes in the body, any definition of health must 

encompass this. Therefore, as both mental and social states can play a significant part in the 

patients’ physiological state, the definition of health used in this study will encompass both 

the individual’s physiological state, as well as their psychological and social wellbeing. 

The decision to use the term ‘health outcomes’ in this study stems from the definition 

in A Dictionary for Public Health, which stresses the importance of objective indicators when 

it comes to evaluating health services (Last, 2007). Cardiovascular responses, respiratory 

responses, the endocrine system, the emotional state and experience of pain are all objective 

indicators of the state of health of surgical patients. Therefore, they can be used to evaluate 

the effectiveness of music in such interventions.  

Music medicine and music therapy 

As mentioned above, while this study is broadly situated within music composition, it has 

strong resonances with the fields of music medicine and music therapy, and these terms also 

need to be defined. As the field of music medicine is relatively new, the terminology used in 

this area is still developing. Music Therapy, according to the Australian Music Therapy 

Association, “is a research-based practice and profession in which music is used to actively 

support people as they strive to improve their health, functioning and wellbeing”. 

Importantly, music therapy centres on a ‘therapeutic relationship’ between the therapist and 

the client (Australian Music Therapy Association, 2012), and the relationship that develops 

between them through the music and the process (Dileo, 1999). This definition is expanded 

by the American Music Therapy Association, which emphasises the therapeutic relationship 
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between the trained, registered music therapist and the individual – they state that unless run 

by a registered music therapist, background music interventions fall under the domain of 

‘therapeutic music’ rather than ‘music therapy’ (2015). Music therapy-based relationships are 

developed through the music experience, and the therapeutic process (Shultis, 2012).  

Where music therapy delineates a relationship and therapeutic process between 

therapist and client, music medicine can be administered by medical personnel (such as 

physicians and nurses) and is based on a receptive music experience with pre-recorded music, 

used adjacently with traditional medical treatments (Dileo, 1999). Here, the music works 

independently as a therapeutic tool – it explores the ability of music to affect one’s 

physiology and psychological state (Kjaer, n.d.). Shultis (2012) describes music medicine as 

“a non-pharmacological intervention in which the patient listens to pre-recorded music 

preselected by medical staff or selected by the patient from available programs”. From these 

definitions, it is clear that this project aligns more closely with the domain of music medicine, 

and not music therapy – given I am not a registered music therapist, and this project focuses 

on pre-recorded music.  

Comparisons between the efficacy of music therapy interventions and music medicine 

have been made in the literature. Bradt et al. (2015) place music medicine on a continuum 

between music listening initiated by patients, and music therapy, claiming that it lacked 

systematic therapeutic process. Shultis (2012) conducted a study that directly compared the 

efficacy of music therapy and music medicine interventions in a small sample of ICU 

patients. Although her results showed that in general, these interventions are similarly 

effective (except for music medicine more having a significantly larger improvement on 

pain), Shultis advocates the use of music therapy over music medicine. Bradt et al. (2015) 

similarly claim that music therapy is more effective than music medicine, and advocates that 

only board-certified music therapists perform recorded music interventions due to the 

psychotherapeutic support that patients may require. 

However, I argue that music therapy and music medicine each have their places in 

health care. While in an ideal world, every surgical patient would have access to a music 

therapist who could tailor treatments to them and their specific situation, realistically this is 

not always feasible. This study hopes to provide a low cost, easily accessible option for those 

who do not have access to music therapists, but still wish to seek health benefits from a music 

intervention. Additionally, the tolls of surgery may render patients without the energy, or 

impair their physical ability, to participate in active music therapy interventions. In such 
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cases, passive music listening may be the more effective option, as low energy levels and 

physical limitations will have less of an impact on the intervention.  

For musicians with no formal health training, the specialised terminology required to 

understand much of the literature on music and health can act as a barrier, making it difficult 

for composers to begin working in this field. While those with training in any of the health 

sciences will know how, for example, the cardiovascular system works, and the principles 

behind how frameworks such as entrainment work, a great many musicians will not. The 

definitions that follow can provide musicians with a basic, relevant understanding of the 

bodies that they are trying to affect through the music, and how these bodies work.  

Cardiovascular system: Heart rate and blood pressure 

Working definitions: The cardiovascular system, heart rate and blood pressure 

The cardiovascular system refers to a system in the body that delivers nutrients to the body’s 

cells and removes waste products, consisting of the heart, blood, and blood vessels (Kent, 

2006). The literature repeatedly refers to two aspects of the cardiovascular system in music-

based surgical interventions –heart rate and blood pressure. As such, these two aspects will be 

the focus of discussions regarding the cardiovascular system within this study.  

According to the Concise Medical Dictionary, ‘heart rate’ is the number of times the 

heart beats per minute, which averages 60 – 80 beats per minute in a healthy adult at rest. 

Factors such as illness, injury, exercise, and emotion (Martin, 2010) can increase heart rate, 

and as illness is often the cause of surgery – and surgery often results in heightened emotional 

states – it is clear why surgical patients often exhibit heart rates that are faster than resting 

levels. While the terminology used in the literature frequently refers to ‘heart rate’, 

occasionally ‘pulse rate’ appears. ‘Pulse rate’ is the number of pressure waves per minute 

within an artery. While in healthy adults this is identical to heart rate, it can differ in patients 

suffering from certain cardiovascular diseases, such as arrhythmias (Kent, 2006). 

Another measurement related to heart rate that is used to determine a patient’s health 

is heart rate variability, or HRV. Stein et al. (1994) explain that the beats of the heart are not 

perfectly regular – normal processes of the body such as respiration, blood pressure 

regulation, and circadian rhythms cause it to vary, as do physical and mental stress. These 

variations are measured by examining the period between heartbeats.  

Blood pressure is the propelling force of the blood within the blood vessels, measured 

in the major arteries of the body (Benson & Klipper, 1976; Martin & Hine, 2008). This 
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pressure is measured in two stages – referred to as systolic and diastolic pressure. Systolic 

blood pressure is the peak measurement of pressure, during the contraction of the ventricles 

of the heart. Diastolic blood pressure is measured when the heart is at rest – the period 

between heartbeats when the heart is filling with blood. In a healthy young adult, normal 

systolic/diastolic blood pressure is considered to be 120/80 (Martin & Hine, 2008). 

Abnormally high blood pressure, known as ‘hypertension’, is considered to be over 159/94 

(Benson & Klipper, 1976) and has been associated with disease and emotional distress (Last, 

2007; Martin & Hine, 2008).  

Why interventions on the cardiovascular system are conducted 

Increased and irregular heart rates after surgery (atrial fibrillation) is the most common 

postoperative complication, and increases the risk of morbidity, mortality, complications, 

inflammation, hospitalisation, and the financial cost to the patient and hospital (Custodis et 

al., 2010; Gillinov et al., 2016). McCaffrey and Pasero (1999) explain that the stress of 

surgery can directly impact the cardiovascular system by activating the sympathetic nervous 

system, which increases the heart rate and cardiac workload, and results in hypercoagulation. 

This has a large impact on morbidity and mortality. They advocate directing interventions 

towards reducing the cardiac workload to reduce these risks. Certain research has supported 

this theory. Raby et al. (1999), for example, carefully controlled patients’ heart rates in the 48 

hours after heart surgery, and found that these patients had lower risks of cardiac 

complications and permanent heart damage. However in general, it is agreed that there is a 

lack of consensus on the most effective method for controlling heart rate (Gillinov et al., 

2016).  

Heart rate variability (HRV) is another factor that can impact patient recovery. 

Reduced HRV has been found to occur in response to negative emotions (such as anxiety), 

and was linked to increased mortality rates in patients who have undergone heart surgery 

(Kawachi, 1997). As such, it is associated with poorer patient outcomes in many surgical 

situations. This is not limited to those undergoing heart surgery – non-cardiac patients with a 

decreased HRV experience a 13-fold increase of risk of death (Stein, Schmieg Jr, El-Fouly, 

Domitrovich, & Buchman, 2001). Stein et al. (2001) found that reduced HRV and increased 

heart rate on the first preoperative day predicted a complicated recovery, and through this a 

longer period of hospitalisation and the need for extensive care.  

Elevated blood pressure – or hypertension – is another factor that can impact patient 

recovery. Although common in patients after surgery and generally considered benign, it can 
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lead to postoperative complications and mortality (Monk et al., 2015). Hypertension can 

cause vessels to burst, which can result in the death of heart tissue, or of brain tissue (known 

as brain haemorrhaging). When prolonged, elevated blood pressure is directly related to an 

increased rate of the hardening of the arteries, or atherosclerosis. Here, blood clots, fats and 

calcium within the walls of the arteries, cause the arteries to become hard, inelastic, and 

partially or completely blocked – a condition known as atherosclerosis. Atherosclerosis can 

lead to two major causes of death – heart disease and stroke (Benson & Klipper, 1976).  

Despite the grave risk that hypertension can pose to patients, there is a lack of 

evidence-based guidelines for managing blood pressure in perioperative environments (Monk 

et al., 2015). Complications such as heart failure, arrhythmia, and brain haemorrhaging may 

arise if severe hypertension persists for more than three hours (Gal & Cooperman, 1975), and 

can lead to neurologic deficits4 (Weant, Flynn & Smith, 2004), and increase the risk of heart 

attack, stroke and kidney disease (Chobanian et al., 2003). Gal & Cooperman (1975) found 

that incidences of postoperative hypertension are not limited by type or duration of surgery, 

and that it is especially prevalent in elderly patients. Factors such as pain and anxiety can 

contribute to postoperative hypertension (Gal & Cooperman, 1975; Weant, Flynn, & Smith, 

2004), and therefore mediating these may have a resultant effect on blood pressure. These 

studies only emphasise the interconnectedness of the health outcomes – improving a patient’s 

emotional state may lead to a reduction in pain, which may, in turn, lower blood pressure.  

A review by Shultis (2012) found that listening to pre-recorded music can affect both 

systolic and diastolic blood pressure, and supported these findings in their randomised 

controlled trial. Shultis found that while music medicine and music therapy interventions 

both caused a slight increase in blood pressure during the interventions, blood pressure 

decreased after the intervention. These findings are similar to those from a study by Bernardi 

et al. (2006), which found that while music increased blood pressure proportionally to the 

tempo, two minute periods of silences inserted randomly into the music caused subjects’ 

blood pressure to drop below baseline levels.  

The evidence shows that listening to music can directly affect the cardiovascular 

system, particularly heart rate and blood pressure, and that this, in turn, can directly influence 

a patient’s recovery. Non-invasive interventions such as music which can regulate these 

                                                 
4 Neurologic deficits: when a decrease in the function of the brain, nerves, spinal cord or muscles results in a 

functional abnormality of an area of the body (such as the inability to speak, loss of balance, walking problems, 

etc.) (Dugdale, 2013). 
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cardiovascular rhythms can have a significant effect on a patient’s recovery process, and as 

such should be investigated further.  

Respiration 

A working definition of respiration 

The Oxford Concise Medical Dictionary defines ‘respiration’ as “the process of gaseous 

exchange between an organism and its environment” (Martin, 2010). Respiration – also 

referred to as ‘ventilation’ – can be divided into categories. ‘External respiration’ is the 

process of breathing whereby oxygen is taken up through the lungs, and the blood releases 

carbon dioxide. With ‘internal respiration’, the body releases oxygen to the tissues, using it to 

produce energy, water and waste materials, while the blood absorbs carbon dioxide. These 

gases are transported between the lungs and the tissues by the blood (Martin, 2010).  

Within surgical intervention studies that examine the effect of music on respiration, 

several key terms are used to describe relevant measures. The most common of these terms is 

‘respiration rate’ – the volume of air breathed per minute (Martin & Hine, 2008). While little 

research has been conducted into what constitutes a normal respiratory rate in healthy adult 

patients, a survey by Hooker et al. (1989) found a healthy adult respiratory rate to average 

between 16 and 20.5, while a review conducted by Shultis (2012) found it to be 12-20 breaths 

per minute.  

Within the literature, certain terms are used interchangeably. ‘Respiration rate’ is 

synonymous with ‘ventilation rate’ (Martin & Hine, 2008) and ‘minute ventilation’ (Kent, 

2006). ‘Oxygen saturation’ – the concentration of oxygen in the blood – is frequently used as 

another measure of the effect of music on health outcomes, however researchers such as 

Shultis (2012) argue that oxygen saturation is not sensitive to music medicine and music 

therapy, and so this shall not be featured in this study.  

Why interventions on respiration are conducted 

Respiration – and most commonly a patient’s respiratory rate – often features in music 

interventions. There are likely two reasons why this occurs – to assess a patient’s state of 

health, and as a means of preventing pulmonary complications.  

Firstly, respiratory rate can act as a measure of a patient’s state of health. Researchers 

such as Drummond et al. (2011) discuss how surgical procedures can commonly lead to 

respiratory complications such as respiratory depression, and advocate the measurement of 
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respiratory rate as a method of assessing the state of acutely ill patients. Additionally, 

respiratory rate can be an indicator of pain, inflammation and respiratory dysfunction 

(Hooker et al., 1989).  

Secondly, respiration rate is not only useful for detecting pulmonary complications – 

it can be used to prevent them as well. For patients who have undergone heart surgery, 

exercises designed to slow and deepen the patient’s breathing is a common treatment, and is 

believed to prevent pulmonary complications (Daff et al., 1994). Although not extensively 

researched, certain studies have demonstrated this effect (Daff et al., 1994; Westerdahl et al., 

2005). Such complications can be avoided by using music to modify a patient’s breathing, 

and through this, improve a patient’s state of health. 

Emotional state 

A working definition of emotional state 

Before discussing the terminology ‘emotional state’, ‘emotions’ need to be defined. Despite 

over a century of scholarly debate, there is still no generally accepted definition of emotion 

(Reisenzein, 2007). Definitions of emotion are varied, especially when it comes to different 

disciplines. As this study aims to facilitate collaboration between the disciplines of music and 

health, a concise definition of ‘emotion’ is necessary to ensure that understandings of the 

subject are aligned. Reisenzein (2007) believes that conceptual definitions of ‘emotion’ are 

unnecessary and should be avoided. Instead, he advocates a ‘working definition’ of emotion 

that facilitates communication between researchers by demarcating specific classes of 

emotions which are decided by empirical considerations. This is a key reason for the focus on 

definitions of ‘emotion’ put forward by the medical field – such definitions have a strong 

empirical focus. Additionally, it is important to remember that the music in this study is being 

used to improve patients’ state of health – and as the patients’ state of health is the primary 

concern of this study, a health industry-based definition of ‘emotion’ is the most appropriate.  

At a most basic level, ‘emotions’ are “a state of arousal that can be experienced as 

pleasant or unpleasant” (Martin, 2010). As emotions occur in reaction to perceived situations 

(Kent, 2006), it is logical to assume that a situation as significant as surgery will create strong 

emotions within a patient. Additionally, while the first thing that comes to mind when 

discussing ‘emotion’ is the subjective experience, definitions of ‘emotion’ by researchers 

such as Kent emphasise that emotions have three distinct components – the subjective, the 

physiological, and the behavioural (Kent, 2006). As is evident in this definition (and as will 
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be discussed in further detail below), the subjective experience of an individual can have a 

significant impact on the physiology of the body. Therefore, within this study, the 

terminology ‘emotional state’ is used with the assumption that changes to said states will 

include physiological changes.  

The intervention studies reviewed reflect Reisenzein’s belief that specific classes of 

emotions are more relevant to research. Rather than documenting the entire range of 

emotions, researchers in these studies focus on certain emotional states that are common to 

the majority of patients and that can have a direct impact on the physiological healing 

process. The study of two specific emotional states dominate the literature – these are 

‘anxiety’ and ‘distress’ (Allred et al., 2010; Binns-Turner, 2008; Comeaux & Steele-Moses, 

2013; Noguchi, 2006; Ottaviani, Jean-luc, Thomas, & Pascal, 2012; Shabanloei et al., 2010; 

Voss et al., 2004). 

‘Anxiety’ is a state of uneasiness, discomfort, or a sense of generalised fear, and can 

manifest physically as tension (“Anxiety,” 2010; Colman, 2008). The term ‘distress’ refers to 

“the negative, harmful aspects of stress” (Kent, 2006). While the common perception is that 

stress is solely negative, stress serves a strong evolutionary purpose. Stress can aid in fight or 

flight survival situations and motivation towards goals. However, in certain conditions, stress 

can be harmful to health (Last, 2007). These stress-inducing conditions can include 

psychological and physical tension created by circumstances or experiences that are difficult 

to endure (Colman, 2008). It is clear how surgery can result in stress – it is psychologically 

and physically demanding, and for many, difficult to endure. Stress is a state of mental or 

emotional strain or tension. However, this mental state can have physiological repercussions, 

disturbing homeostasis by inducing neurological, metabolic, and hormonal reactions within 

the body (Kent, 2006; Last, 2007; Soanes & Stevenson, 2010).  

Why interventions on emotional states are conducted 

Patients undergoing surgery often, understandably, experience negative emotional states. 

Stress and fear of surgical procedures can significantly affect a patient – so much so, that in 

cancer patients, the fear of the surgical procedure can surpass the fear of dying from their 

disease (Janis, 2016). According to Adams and Bresnick (2006), patients are likely to 

experience depression and fear before their surgical procedures, and depression for two to 

three days afterwards. Interventionists therefore take emotions into account, as they can 

directly affect the physiology of the patient, and therefore the patient’s state of health.  
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As emotions and autonomic function are closely intertwined (Owens et al., 2017), it is 

clear why Adams and Bresnick (2006) emphasise the importance of emotion in the pain 

experience. As Benson and Klipper explain, humans react to stress through an involuntary 

fight or flight response. Through this, the sympathetic nervous system is activated – 

hormones (such as adrenaline and noradrenaline) are secreted, leading to increases in blood 

pressure, heart and breathing rates, increased blood flow to the muscles, and increased 

metabolism. This is designed to aid us in fighting or escaping a stressful situation (Benson & 

Klipper, 1976). The activation of the sympathetic nervous system can affect a multitude of 

physiological processes within the body, which can significantly impact the healing process. 

According to McCaffrey and Pasero (1999), some of these effects can occur within the 

endocrine system, increasing levels of stress hormones such as ACTH, HGH, and 

catecholamines, and the body’s immune response can be depressed. In conjunction with 

impaired metabolic function, this can increase the risk of fever, shock and death (McCaffrey 

& Pasero, 1999).  

Decreasing stressful and negative emotional and increasing positive emotional states 

is therefore highly important when it comes to the healing process. Brummel-Smith (2008) 

states that positive emotional states decrease the activation of the sympathetic nervous system 

while increasing the activation of the parasympathetic nervous system. The sympathetic 

nervous system increases the heart rate, blood pressure and levels of glucose in the 

bloodstream through the release of adrenaline, while the parasympathetic nervous system 

slows and relaxes the body through the release of acetylcholine, which lowers the heart rate 

and blood pressure. Affecting both systems in this way increases immunity and lowers blood 

pressure, and has also been correlated with decreased mortality rates in trauma patients and 

those who have suffered an acute heart attack (Brummel-Smith, 2008). Conversely, high 

levels of fear and negative emotions in patients can result in slower recovery time and greater 

use of analgesics – low morale, for example, is a significant predictor of death (Mumford et 

al., 1982). 

Improving the patient’s sense of unpleasantness and reducing the sense of threat is an 

important health outcome, and should be considered by those staging interventions. To 

reduce these stressors, interventionists must first understand the major factors that contribute 

to stress. One such factor is hospital noise, which has been shown to lead to psychological 

and physiological effects such as sleep disturbance, discomfort, anxiety and stress, impaired 

concentration, and headaches (Cunha & Silva, 2015). Disturbed sleep and surgical stress can 

lead to increased catabolic activity and reduced anabolic activity, tissue breakdown, depletion 
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of glycogen stores, and the production of pro-inflammatory cytokines (Dolan, Huh, Tiwari, 

Sproat, & Camilleri-Brennan, 2016). With the ability of music to distract the patient from this 

distressing environment and drown out the alien noises of the hospital, it is a prime choice for 

interventions aimed at decreasing stress and anxiety. As such, it is no surprise that studies 

have found that patients who listen to recorded music exhibit physiological changes 

associated with decreased stress response and decreased anxiety – such as blood pressure, 

heart rate and respiratory rate (Khan et al., 2018; van der Wal-Huisman et al., 2018; Robb et 

al., 2018).  

Pain 

A working definition of pain and analgesia 

Pain is something that nearly everyone experiences many times during their lives.5 Donald 

Price defines pain as: “A somatic perception containing (1) a bodily sensation with qualities 

like those reported during tissue-damaging stimulation, (2) an experienced threat associated 

with this sensation, and (3) a feeling of unpleasantness or negative emotion based on this 

experienced threat” (1999, pp. 1-2). 

For the most part, we experience pain as something brief and mildly distracting, such 

as when we accidentally stub our toe or roll an ankle. However, for a great many people, pain 

becomes an overbearing part of their lives for an extended period of time. It is consuming, 

debilitating and negatively impacts their quality of life. One such example of this is in the 

case of surgical patients. It is taken for granted that surgery will result in pain, and although 

at times pain can seem almost cruel, there is a biological basis for it. Pain has two primary 

functions – it acts as a warning device, and is a mechanism which allows an organism to 

recuperate or heal (Price, 1999). Different categories are used to reflect the varying types of 

pain. The two primary categories of pain are chronic pain – pain that lasts for a sustained 

period of time – and acute pain, which is relatively brief and subsides as healing takes place 

(McCaffrey & Pasero, 1999). This study will focus on acute pain – as the patient recovers and 

heals from the surgical procedure, the pain (if all goes to plan) should lessen and then 

eventually disappear.  

Additionally, in many cases the definition of pain does not merely encompass the 

physical sensation, but the emotional states that come with it. Adams and Bresnick’s (2006) 

                                                 
5 The exception being individuals who suffer from Congenital Insensitivity to Pain, or CIP. 
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definition of ‘pain’, for instance, does not merely encompass the physical sensation and 

intensity, but the sense of threat, feelings of unpleasantness and negative emotion that arise as 

a result of this. Pain unpleasantness and threat are concerned less with pain intensity, and 

more with the context of the pain (Price, 1999). For example, a person receiving a brief, mild 

electric shock may not find it significantly threatening or unpleasant since it is so quickly 

over and found to have no lasting effects. However, a person who is about to undergo surgery 

may find this pain more unpleasant and threatening than an electric shock, as they think of 

the connotations of the surgery – that there might be complications, that they may be unable 

to work afterwards, how they and their family will be able to cope with the recovery. These 

aspects are just as important as the somatic sensation, and should be considered.  

In addition to pain itself, it is also necessary to define certain neurotransmitters that 

are frequently referred to in the literature for their role in pain and pain perception.  

Dopamine has recently been the focus of research for its newly discovered antinociceptive 

qualities – it can reduce sensitivity to pain (Shimizu et al., 2004; Wood, 2006). Endogenous 

opioids (endorphins and enkephalins) are families of peptides that the body secretes, with the 

ability to inhibit pain transmission (McCaffrey & Pasero, 1999). They can suppress pain-

related activity in the brain and to increase the sensation of pleasure (Leknes & Tracey, 2010; 

Price, 1999). Beta-endorphins, for instance, which are released by the anterior pituitary gland, 

have analgesic qualities that are more powerful than morphine (Colman, 2008).  

Why interventions on pain are conducted 

That pain will occur peri- and post-operatively is assumed worldwide, and has been verified 

by research. An American study conducted in 1995 (Warfield & Kahn), for example, 

surveyed 500 U.S. patients and found that of these, 77% reported postsurgical pain. Of these, 

49% experienced moderate pain, 23% suffered severe pain, and 8% experienced extreme 

pain. That pain is such a common outcome of surgery does not mean that it should be 

accepted and left untreated. The anticipation of pain and pain itself can be detrimental to the 

patient’s healing process. Unrelieved pain can prolong the stress response (McCaffrey & 

Pasero, 1999) – as such, patients with unrelieved pain not only suffer physiologically from 

the effects of pain, but the physiological effects of stress as well. Pain can delay wound 

healing, which results in a slower and more complicated recovery period, and can adversely 

affect endocrine function, which aids in protecting a person from infection and prepares their 

injured tissues for repair (Kiecolt-Glaser, Page, Marucha, MacCallum, & Glaser, 1998).  
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Furthermore, pain can inhibit the immune system (increasing the risk of wound 

infections and sepsis), enhance tumour growth, and increase the length of hospital stay 

(McCaffrey & Pasero, 1999). If left untreated, pain can result in a multitude of complications 

– metabolic function can be impaired, and the risk of respiratory infection rises. Pain can 

restrict muscle (resulting in fatigue and immobility) and cognitive function, and increase 

mental confusion. This can lead to significant pulmonary complications such as pneumonia, 

addictive behaviour and anxious states, and permanently altered behavioural and physiologic 

responses to pain. Untreated acute pain can lead to debilitating chronic pain syndromes, and 

the patient’s quality of life can decline, with increased sleeplessness, anxiety, fear, 

hopelessness, and suicidal ideation (McCaffrey & Pasero, 1999).  

It is obvious, therefore, that reducing a patient’s sensation of pain during the 

perioperative period is extremely important. However, Warfield and Khan (1995) found that 

postsurgical pain continued for 71% of surgical patients after medication was administered. 

This suggests that medication is not sufficient to adequately treat the majority of patients, and 

that further avenues need to be investigated to supplement medicinal treatments and improve 

the patients’ state of health. These adjacent interventions are termed ‘non-drug’ interventions. 

Non-pharmaceutical treatments are not a novel concept – researchers such as McCaffrey and 

Pasero (1999) advocate their use alongside traditional drug treatments, as they have the 

ability to modulate the sympathetic nervous system and therefore directly produce muscle 

relaxation, lower heart rate and blood pressure, and cause the release of endogenous analgesic 

substances. They state: 

Nondrug methods of pain management may dismiss the emotional 

components of pain, strengthen coping abilities, reduce perceived threat, give 

the patient and family a sense of control, change expectancies, enhance 

comfort, contribute to pain relief, decrease fatigue, restore hope, promote 

sleep, and improve quality of life (McCaffrey & Pasero, 1999, pp. 400-401). 

Of these non-drug treatments, listening to recorded music is a prime example – it has been 

shown to reduce pain levels in surgical patients (Shultis, 2012). However, agreed methods for 

composing and selecting music for pain interventions are needed to further investigate the 

efficacy of such interventions, and to increase the likelihood of music interventions becoming 

a standardised and widely accepted form of treatment.  
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Summary and Conclusion 

The definitions of terms and resulting discussion in the preceding section provide important 

contextual information for this study. As this introductory chapter has outlined, drugs are not 

always sufficient for managing surgical patients’ pain. Consequently, alternative methods of 

pain management are needed. Listening to recorded music has been found to significantly 

reduce the need for medication in surgical contexts, however although music is frequently 

used not only to target pain, but heart rate, respiration rate, blood pressure, anxiety, and 

general emotional state, there is a lack of understanding in the mechanisms underlying how 

music affects these systems. This study aims to enhance researchers’ understanding of how 

music can affect physiological and psychological states, and the musical devices most 

appropriate for patients undergoing surgery, through the primary research question: Is it 

possible to compose and select music for perioperative health outcomes? Additionally, 

investigation into the secondary research questions outlined above will further contribute to 

the understanding of the feasibility of composing music for health outcomes. 

Chapter Outline 

The following chapter (Chapter 2: Methodology) outlines the mixed methodology used in this 

study to answer the research questions comprehensively and in depth. For clarity, the results 

are discussed in three distinct investigative phases: 

Phase 1: Systematic Literature Review 

Chapter 3: Investigation into the Use of Recorded Music as a Surgical Intervention: A 

Systematic, Critical Review of Methodologies in Recent Adult Procedures investigates how 

music has been employed in music interventions in the past decade, extrapolates the theories 

underlying the mechanisms through which music affects health outcomes, and identifies 

musical devices that may be more effective at evoking these mechanisms.  

Phase 2: Practice-Led Compositional Research 

This phase consisted of three studies. Part A (Chapter 4: Autoethnographic Account of the 

Development of the Neutral and Aversive Compositions) consists of an Autoethnographic 

study which examines my initial forays into composing music for health outcomes, providing 

insight into the feasibility and practicalities of writing method-based compositions for health. 

Part B (Chapter 5: The Feasibility of Writing Music for Health Outcomes: Composer 

Experiences and Contextualised Attitudes) expands upon this through a qualitative study, 

where composers were engaged to compose method-based compositions for health. It 
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examines their attitudes towards this practice, their willingness to further engage in the field, 

and their ability to complete the task. Finally, Part C (Chapter 6: Proposed Methods of 

Composing or Selecting Music for Health Outcomes) discusses a refined set of compositional 

methods for writing health-targeted compositions, based upon the findings from the 

systematic review, autoethnographic study, and the qualitative investigation into composer 

experiences.  

Phase 3: Quantitative Experimental Study 

The final Phase of this dissertation was the empirical testing of method-based compositions 

within an experimental setting (Chapter 7: An Investigation into the Effects of Musical 

Entrainment on Pain, Anxiety, Mood, and Autonomic Response). Two of the methods 

developed within this thesis were tested against control conditions, and the effect of the 

music on emotional state, anxiety, heart rate, respiration, blood pressure, and pain were 

measured. 

The concluding chapter (Chapter 8: Overall Findings) discusses the answers to the 

research questions, the implications of this research, and suggests direction for future 

research.   
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Chapter 2: Methodology 

The research question underpinning this investigation is a complex one, requiring a 

comprehensive, in-depth answer. Due to the previous lack of research into compositional 

methods of writing music for health outcomes, a mixed-methods, iterative, holistic approach 

was undertaken. This chapter outlines the methodologies used throughout the three key 

phases of this study. The results of each investigation are discussed in detail in each of the 

corresponding chapters. 

Phase 1: Systematic Literature Review  

The first step in investigating whether composing music for surgical situations was possible 

was to investigate the current state of recorded music interventions by identifying both the 

type of music that was used, and how this music is employed. The systematic literature 

review, documented in Chapter 3: Investigation into the Use of Recorded Music as a Surgical 

Intervention: A Systematic, Critical Review of Methodologies in Recent Adult Procedures, 

was conducted using the PRISMA 2009 model (Liberati et al., 2009), and so the inclusion 

criteria were developed and specified in advance. Studies were identified by searching three 

electronic databases, and through the scanning of reference lists of articles. Searches were 

performed in September 2017, on Science Direct, ProQuest and Sage Journals Online. Full 

details of the search parameters are in Appendix A.  

The studies selected were quantitative controlled trials examining the use of recorded 

music during surgery, were English-language only, featured a control condition, and were 

published between January 2007 and September 2017. Only interventions used during 

surgical procedures were included. Studies included full-length journal articles only – 

abstract-only sources were excluded as they lacked sufficient detail for analysis. Only studies 

with participants over the age of 18 were included. Neonates, children and adolescents were 

excluded, because the psychological mechanisms through which music may affect the body 

and mind can work differently on younger people. For instance, young infants cannot 

recognise melodic variation, scale systems or changes in meter (Calabro, 2012), children 

perceive emotional valence differently to adults (Nawrot, 2003), and the areas of the brain 

that process emotion are still developing during adolescence (Yurgelun-Todd, 2007). Music-

only interventions were used in this study (for a detailed definition of what is classed as 

‘music’ within the context of this dissertation, see ‘A Working Definition of Music in the 

Context of this Study’ in the Introduction). Music that included nature sounds, or that used a 

combination of music and other intervention type (i.e. music with video or verbal guided 
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imagery) were excluded, as these created confounds beyond the scope of this study. For 

instance, Alvarsson, Wiens, and Nilsson (2010) discuss the complexity of analysing the effect 

of nature sounds on arousal and stress, including factors such as sound pressure level, 

familiarity, and the specific sounds within the sonic environment. Similarly, guided imagery 

is designed to cause the listener to create full sensory images in their mind (Haipin, Speir, 

CapoBianco, & Barnett, 2002). The additional confounders created by mixed interventions 

such as these make it unfeasible to compare them to music-only interventions, and therefore 

they will not be included in this review.  

Final variables examined included: year of intervention, location (by country and 

continent), surgical procedure, intervention time (pre-operative, intraoperative, post-

operative, perioperative, or a combination thereof), sophistication of music selection, 

sophistication of method of analysis of music effect, number of interventions per patient, 

duration of the interventions, number of health outcomes targeted, music selector (researcher, 

patient, or patient from researcher-selected list), author departmental affiliations, author 

qualifications, involvement of musician, if music tracks were listed, general music 

description, reasons given for the music selection, theoretical frameworks underpinning the 

effectiveness of the music, number of theoretical frameworks listed, and participant feedback 

on the music. 

An overview of the screening process is included in Figure 1. Articles were excluded 

during the title/abstract screen according to the inclusion criteria listed in the methodology. 

Articles were excluded during full-text screening and data extraction if they incorporated 

nature sounds in the music intervention, or if they used multiple intervention types (i.e. music 

and guided imagery). In many cases, this information did not appear in the abstract, nor even 

in the methodology section – instead, it occurred only in the discussion section. 
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specific elements of music were causing this effect. Given this, they were unable to conclude 

how to choose the music that is optimum for particular patients and surgical interventions. 

The latter is the focus of the current review. 

One investigative technique that is overlooked in meta-analyses is measures of the 

sophistication of the selection, implementation and analysis of the music. Sophistication can 

be measured through the creation and application of a checklist to which a points system is 

ascribed. This is promoted as an assessment of methodological quality by researchers such as 

Downs and Black (1998). Factors contributing to the sophisticiation of the music were 

devised from the variables investigated in this review, and weightings were ascribed to each 

factor according to the following framework: 

3 points: Demonstrated evidence-based music selection/analysis 

2 points: Awarded if the factor provided purpose or direction for the music 

selection/analysis  

1 point: Aided the analysis/contributed towards selection/replicability 

Two measures of sophistication were developed – one examining the sophistication of 

the music selection, and the other examining the sophistication of the methods used to 

analyse the effectiveness of the music (here titled ‘Sophistication of Music’ and 

‘Sophistication of Method’ respectively, seen in Table 1). Each of these new variables are 

constructed as follows: ‘Sophistication of music selection and implementation’ 

(Sophistication of Music) constituted the addition of points on Factors 1 through 7, inclusive.  

‘Sophistication of methodology in testing music effectiveness’ (Sophistication of Method) 

constituted the addition of points on Factors 8 through 15, inclusive, as well as Factors 4 and 

5.   
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Table 1. 

Identified Factors Contributing to the Sophistication of Music used in Interventions 

Factor Name Points 

1 Music selected according to a theoretical 

framework 

3, 1* 

2 Intervention time reflected the framework 2 

3 Theoretical frameworks were considered (if not 

tested directly) 

1 point per 

framework 

listed 

4 Featured replicable music descriptions 1 

5 Vague or subjective terms were used to 

describe the music 

-1 

6 Music framework described in the method 

section 

1 

7 Set list of researcher-selected music / 

controlled number of researcher-selected pieces 

to choose from provided to the patient 

1 

8 Music analysis considered at least one 

theoretical framework 

3 

9 Music analysis compared different musical 

styles 

2 

10 Participant music history and listening habits 

considered 

2 

11 Participant feedback on intervention gathered 1 

12 Music tracks were listed 1 

13 Volume6 was controlled and documented 1 

14 Number of interventions documented 1 

15 Duration of interventions documented 1 

*1 point awarded if study stated that they chose music according to their framework, but 

did not provide evidence/explanation as to how this music was selected 

 

Finally, this review defined five theoretical frameworks underlying the effectiveness 

of music in surgical situations: distraction, relaxation, physiological entrainment, emotional 

shift, and endogenous analgesia. Musical devices that could be used to evoke each of these 

five mechanisms were identified for further investigation in subsequent phases of this thesis.  

                                                 
6 Volume, in this paper, refers to the amplitude of the music. 
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Phase 2: Practice-Led Compositonal Research 

The five theoretical frameworks identified in Phase 1 were then developed into distinct, 

evidence-based compositional methods for writing music targeted towards improving health 

outcomes, and then later to empirically test the effectiveness of such methods in an 

experimental setting. However, even before I could attempt the development of such 

methods, the conceptualisation of the experimental study presented several challenges. 

Firstly, I needed to ensure maximum accuracy and efficiency of the analysis – in short, I 

wanted to be as certain as possible that any effects that appeared in the analysis were indeed 

due to the intended method (rather than the unintended evocation of another method), and 

that factors such as personal preference for certain melodies, harmonies, and rhythms over 

others did not confound the results.  

After immersing myself in the literature (especially in Randomised Controlled Trials, 

or RCTs), and after several discussions with my supervisors, I conceived the idea of using a 

‘neutral’ composition. By lacking all musical devices crucial to evoking any of the five 

theoretical frameworks, this composition could serve several purposes. Firstly, it could act as 

a framework upon which I could base the method compositions. I hypothesised that even if 

we were to compose music according to the methods, the results might have been confounded 

by participants’ preferences for certain melodies, harmonies and rhythms over others. By 

basing all of the methods upon the same melodic, harmonic and rhythmic framework, the 

effect of such preferences would be mitigated, thus strengthening protocol for the 

experimental study and improving the accuracy and rigour of the analysis.  

Secondly, the neutral composition could act as a control condition, against which I 

could test the method compositions. While other RCTs often use enforced silence – as was 

the case in the studies by Allred, Byers, and Sole (2010) and Ebneshahidi and Mohseni 

(2008), as a control, the control research team believed that doing so in this study would not 

allow us to prove that the method compositions were superior to other types of music. 

Additionally, controls such as forced silences cannot factors such as the participant mentally 

replaying other types of music, internal dialogue, or memories, which may affect arousal. 

While I worried that listening to different permutations of the same melodic, harmonic and 

rhythmic material could result in habituation and boredom, we rationalised that the benefits 

of this method outweighed the negatives surrounding this approach.   

Additionally, I believed that such an experimental study was a valuable opportunity to 

test the common assumption that “every type of music is effective in reducing pain” 
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(Ajorpaz, Mohammadi, Najaran, & Khazaei, 2014, p. 4). While this idea commonly recurred 

in the literature, it goes against what I was initially taught. During my undergraduate studies 

in the courses taught by music therapists, the lecturers frequently stressed that music is 

merely a tool – it can have both positive effects (as is the intention with this research) and 

negative effects. For instance, listening to music has been linked to higher levels of 

depression in male adolescents (Miranda & Claes, 2009), while heavy metal music has been 

found to increase anxiety (Labbé, Schmidt, Babin, & Pharr, 2007). In order to investigate this 

empirically, I decided to add another control condition – an ‘aversive’ composition, which 

contained extreme versions of musical devices considered to be detrimental to surgical 

situations. 

The design of the experimental study was thus conceived – to test both methods of 

compositions devised from the theoretical frameworks identified in the systematic review, 

against ‘neutral’ and purposefully ‘aversive’ control conditions.  

Part A: Autoethnographic Study 

With a clear approach identified, it was possible to start the development of the five 

compositional methods. My processes while composing the neutral and aversive conditions, 

as well as my initial forays into harnessing musical elements conducive to improving health 

outcomes within my own compositions, are documented in Chapter 4: Autoethnographic 

Account of the Development of the Neutral and Aversive Compositions. Autoethnography is 

the autobiographical analysis of the author’s identity, culture and feelings and values, 

connecting these to theoretical and scholarly concerns (Tracey, 2013). It is designed to enrich 

an understanding of the author and others within a cultural context (Chang, 2008). The 

analysis of my experiences in writing the neutral and aversive compositions was in part 

informed by my consideration of how other composers would experience the processes that I 

underwent. The purpose of this self-reflection was to add to the information upon which other 

composers can assess their potential for becoming involved in the field of music medicine. 

Through this process, it became obvious that in order to best understand the feasibility and 

practicality of creating method-based compositions targeted at improving health outcomes 

beyond the context of this study, an understanding of how composers other than myself 

would approach writing music for health was needed.  

The approach taken here was largely inspired by Anderson’s Analytic 

Autoethnographic approach. While there is a strong tradition of evocative autoethnography, 

where authors focus on creating “compelling description of subjective emotional experiences 
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[to] create an emotional resonance with the reader” (Anderson, 2006, p. 377), such a strong 

focus upon emotional experiences does not resonate as strongly with me. My tendency has 

always been towards the analytical – as is most likely evident from my overall approach to 

this PhD research project. Anderson’s approach not only appealed for its analytic style, but 

because of the similarities between my research setting and the settings recommended by 

Anderson (2006) for this approach: for instance, including the author as a full and visible 

member of the research group or setting, and having a research agenda that focuses on 

improving a theoretical comprehension of broader social phenomena. I wrote the aversive 

composition while other composers wrote the method compositions, and like the method 

compositions, it was a modification of the neutral condition according to a strict set of rules. 

As such, I fit within Anderson’s dual participant/observer role: I was able to gain both an 

insider’s perspective of writing music according to such strict methods, and insights into my 

compositional process that were spurred by discussions surrounding the compositional 

processes of the other composers. Finally, my intention was to develop a further theoretical 

understanding of the “broader social phenomena” (Anderson, 2006, p. 373) of how my 

compositional training impacted writing music within strict guidelines. 

This understanding of cultural experience through insider knowledge is a key aspect 

of the autoethnographic approach (Jones, Adams, & Ellis, 2013). As I am a member of my 

targeted (composer) demographic, and as I have experienced a composer culture from within 

a tertiary institution, my position is ideally situated to investigate the process of writing such 

strongly focused method-focused compositions and the impact that institutional learning has 

upon this.  

Ellis, Adams, and Bochner (2011) warn that although reflexive autoethnographies can 

provide valuable insight into how the researcher grows and changes as a result of immersion 

in a culture or process, researchers must keep the fallacy of memory in mind, and address 

questions of reliability by demonstrating the credibility of their authorship. This chapter does 

this through a triangulation of data sources – not only making claims as a result of memory, 

but also through various drafts of scores, and through a journal documenting my experiences 

as they happened. The field journal used in this study conforms to frameworks promoted by 

Chang (2008), with the narrative format systematically documenting self-observational data 

(documenting thoughts, behaviours, and emotions as they happened) being used both as a 

memory aid, and as a tool to reflect on personal experiences as a composer from a more 

objective standpoint. The writing style chosen was an analytic-interpretive approach, which is 
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grounded in specifics and focuses on explaining the relationships among data fragments 

(Chang, 2008). This style compliments the projects conducted and investigated within this 

thesis (for instance, the focus on utilising specific music devices within health-based 

methods, and on testing their results). The approach to the analysis of the data was partly 

informed by the 10-step process described by Chang (2008), who suggests the following 

process: 

(1) Search for recurring topics, themes, and patterns; (2) look for cultural themes; (3) 

identify exceptional occurrences; (4) analyse inclusion and omission; (5) connect the 

present and the past; (6) analyse relationships between self and others; (7) compare 

yourself with other people’s causes; (8) contextualize broadly; (9) compare with 

social science constructs and ideas; and (10) frame with theories. (p. 131) 

Importantly, there is precedence for autoethnography in the field of music. According 

to Bartleet (2013), autoethnography has recently been taken up by performers and composers, 

who use the method to “uncover the ways in which their personal lives and cultural 

experiences intertwine in the creation and interpretation of musical works” (p. 447). As an 

aspect of this section is to investigate how my personal experiences and experiences within a 

higher-education composer culture impacted on the writing of this health-based music, I 

hypothesised that this approach would provide great insight into the process. Additionally, I 

believed that this insight would allow composers to make more informed decisions as to 

whether engaging in this field would suit them. This purpose, this investigation into the 

appeal and feasibility of writing music for health outcomes, is made clear not only within this 

chapter but within the entire thesis. Such transparency is important within autoethnographical 

writing, as it provides the readers with additional opportunities to engage with the text 

critically (Rodriguez, 2005). Additionally, Bartleet (2009) advocates an autoethnographical 

approach in the field of music, as it can move beyond the score, and investigate the 

relationships that the process of music making evokes. It is intended to garner an 

understanding of the connections between the self and others within the same context 

(Ngunjiri, Hernandez, & Chang, 2010).  

Part B: Qualitative Investigation into Composer Experiences and Attitudes while 

Writing Health-Focused Music 

Undergraduate student composers were then engaged to pilot-test the compositional methods 

that were in development – this process is documented in Chapter 5: The Feasibility of 

Writing Music for Health Outcomes: Composer Experiences and Contextualised Attitudes (A 
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Pilot Study). This study enabled me to analyse how composers engaged with such a project, 

and contextualise their attitudes both within the confines of the project, and within the social 

context of institutional learning. The feasibility of the method was chosen as a key point for 

investigation and analysis, including the ease of the method guidelines to understand and 

implement, and whether the creation of the method compositions was possible within a short 

timeframe (the latter of which was designed to mirror conditions that would be imposed on 

composers commissioned to write health-based compositions in real-world settings).  

Materials  

A set of written guidelines were created based upon work created by Williams and Hine 

(2018), who identified five theoretical frameworks through which music can improve health, 

along with recommendations for composing or selecting the optimal music for each: 

distraction, relaxation, physiological entrainment, emotional entrainment, and endogenous 

analgesia. Williams & Hine (2018) suggested compositional devices conducive for each, and 

these were expanded into full sets of method guidelines as part of this dissertation (see 

Chapter 6: Proposed Methods of Composing or Selecting Music for Health Outcomes). Two 

of these frameworks were selected for testing in this study, as they were the most feasible for 

testing in the subsequent experimental trial. Physiological entrainment – a framework 

designed to cause cardiovascular and respiratory rhythms to synchronise with the rhythms in 

the music, and emotional shift – a framework that encourages a shift from an anxious, 

negative mood to a positive emotional state. Furthermore, these two frameworks created the 

opportunity to investigate the iso principle, which, despite being a commonly implemented 

technique, suffers from a lack of formal research into its effects (Graber, 2014). To improve 

the accuracy of the testing in the subsequent trial, both sets of guidelines included 

instructions to avoid certain elements crucial to the evocation of the other theoretical 

frameworks (i.e. the guidelines for physiological entrainment included instructions to avoid 

elements conducive to distraction, relaxation, emotional entrainment, and endogenous 

analgesia). The guidelines were designed to modify the neutral composition (described 

further and justified in Chapter 2: Methodology) and were limited to the classical genre in 

keeping with the neutral composition.  

 Packs given to the participants included the guidelines for creating the method 

composition (either physiological or emotional entrainment), a physical copy of the neutral 

composition, and a USB stick containing a PDF copy of the neutral composition score, a 

computer-generated MIDI recording (.wav) of the neutral composition exported through 
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Sibelius 7.5 (using the Sibelius 7 sound set), and editable versions of the neutral composition 

score (Sibelius and Finale).  

Participants and recruitment 

Participants were recruited from the Griffith University undergraduate composition cohort. I 

was invited to attend the undergraduate composition workshop, where I gave a brief outline 

of the project, describing what composer participants would be expected to do. An email was 

then forwarded to all composers through the course coordinator, explaining the project again, 

and inviting those interested in participating to contact me directly. Five composers agreed to 

meet in person to discuss the project further. During these meetings, I clarified the details of 

the project, and, after answering any questions raised, led them through the information and 

consent forms (see Appendix I). After signing, I randomly allocated composers to the 

emotional shift or physiological entrainment method, before providing them with the 

composer packs. Four composers agreed to participate, one of which later withdrew from the 

study, and three composers saw the project through to completion: Lena Ito, Amanda Louttit, 

and Elliot Rentoul. 

Procedure 

Participants were given one month to complete the task and were invited to communicate via 

email at any time if they had any questions, concerns or if they wished to discuss ideas. 

Regardless of whether they had previously communicated via email, the composers were all 

contacted via email at the midpoint of the study (after a fortnight had elapsed), in order to 

monitor their progress and to provide them with the opportunity to ask questions and request 

feedback if desired. At the end of the month, I met with the composers to collect their 

compositions, and to provide them with a brief survey. All submitted compositions are in 

Appendix J. The survey (found in Appendix L) was designed to gather information regarding 

their experiences during the project and was comprised of scaled, multiple choice responses, 

as well as open-ended questions.  

Research paradigm 

The paradigm chosen for the conduct and analysis of this qualitative investigation is practice-

based. According to Candy (2006), practice-based research seeks to gain new knowledge 

through practice and the outcomes of this practice. Barrett describes creative arts research as 

“an intensification of everyday experiences from which new knowledge or knowing 
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emerges” (2007, p. 115). This paradigm aligns with the purpose of this project: to gauge 

reactions and experiences of writing music for health outcomes, and to assess the feasibility 

of writing music according to these guidelines. This study incorporated Candy’s guidelines 

for clear, practice-based research methods, incorporating a motivation for the creation of the 

composition, and strict timeframe for its completion. The creative outputs (the method 

compositions) featured a role beyond existing merely for the sake of existing – they provided 

a tool for assessing the clarity and feasibility of writing according to the developed methods, 

and acted as a means by which the intended outcomes of these methods could be 

experimentally tested. The tools required to achieve the creative output were strictly 

monitored, both to provide direction that shaped the outcome, and to assess the principles 

upon which they based the method compositions. Data was collected and analysed from a 

variety of sources, including from the output itself, the survey that gathered data about the 

composer participant’s experiences, email correspondence between the researcher and the 

participants, and the researcher’s journal entries, which documented interactions between the 

researcher, potential participants, and participants during recruitment sessions and one on one 

meetings.  

I took an integrative approach with the data analysis. Systematic Text Condensation 

as described by Malterud (2012) was used on the open-ended survey responses and emails, to 

gain insight into the composers’ experience at a deeper level. Patton’s (1999) techniques for 

enhancing the quality of qualitative analysis were also incorporated, with rival explanations 

tested both logically, and through the triangulation of the different data sources (including 

looking for conflicts/corroboration through data gleaned from face-to-face meetings, survey 

responses and email communication). After analysing the perspectives and experiences of 

each individual, these were cross-checked against the views and experiences of the other 

participants. These perspectives were then compared against the perspectives held by the 

author, and against the perspectives found in the writings of other professional composers and 

pedagogues. This within-case/cross-case methodological triangulation is supported by King 

and Horrocks (2010).  

While the nature of the project, and time and resources restraints prevented a 

complete Grounded Theory Methodology (GMT) from being applied, the analysis did 

incorporate several GMT principles, as described by Jørgensen (2001) and Loonam (2014). 

The project used the action of creating a composition as a starting point and featured a 

‘ground up’ approach, through where theories into the reasons underlying composer 
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experiences and attitudes were developed as the data was being interpreted. Inductive 

approaches such as these are recommended by Tracey (2013) as an appropriate approach for 

qualitative research. As such, a review of the literature was left until after the data was 

collected and initial analyses had begun. Additionally, while the compositional environment 

created for the participants was arguably an unnatural construct, this study did seek to 

investigate how a novel method and purpose of composition would be received in real-world 

settings. Should the methods tested here be validated and incorporated into composers’ 

standard training and practice, this study can be seen to investigate what may be a future 

‘natural’ setting for composers. 

Finally, personal reflexivity played a critical part in the analysis. According to King 

and Horrocks (2010), in many circumstances, it is important to consider personal reflexivity 

in qualitative research – considering how beliefs, interests and experiences may have 

impacted the research, and how personal experiences permeate the research and can create a 

‘hidden agenda’. The nature of this study made the impact of such personal beliefs, interests 

and experiences inevitable – the composers pilot-tested method guidelines inspired by the 

systematic literature review. Due to the novelty of these methods, I had to both train the 

participant composers in the methods and their underlying concepts, and act as a mentor to 

them – providing feedback on drafts and answering questions. As such, it was impossible for 

me to analyse this from a purely objective perspective. 

Furthermore, the outcomes of this study (the method compositions) were, from the 

outset, intended to both improve the clarity of the method guidelines, and to be later used in 

an experimental study testing the effectiveness of the method compositions at altering 

physiological and psychological state. Consequently, rather than avoiding researcher 

interference in the drafting stages of the composition, I actively provided direction. This was 

done to improve the rigour of the experimental study to ensure that each composition was as 

accurate a representation of its method as possible, and to make sure that the compositions 

were as comparable as possible for testing. This comparability included that the compositions 

featured the same melodic, harmonic and rhythmic base to mitigate the effect of preference, 

and that iso principle-based transition (a key mechanism tested, described in detail in 

Emotional Shift (Chapter 3) was completed by the 2’30” second mark to improve the 

accuracy of the analysis. Full disclosure regarding the intended outcomes of the project and 

my involvement with the development of the methods was made clear at all stages of this 

study. This disclosure was provided to the composer participants and featured in the final 

analysis.  
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Part C: Creation of Guidelines for Composing or Selection Music for Health 

Outcomes 

The findings of the systematic literature review, autoenthographic study and qualitative 

composer study culminated in a refined set of compositional methods designed for writing 

music to improve health outcomes, which is documented in Chapter 6: Proposed Methods of 

Composing or Selecting Music for Health Outcomes. 

Within the literature, no composition-based methods of writing music for health 

outcomes were found. Similarly, very little was found documenting how to manipulate 

musical elements and devices in compositions designed especially for surgical situations. In 

his 1925 composition Tableau de l’Operation de la Taille, Marin Marais manipulated several 

musical devices to document a surgical procedure (the removal of kidney stones without 

anaesthetic), including using tremolos to represent the nervous shaking as the patient sees the 

medical equipment, and rhythms that represent the weakening of the blood flow (D'amato, 

2013). While the process may have been cathartic for the composer, it was designed to 

represent the surgical experience, rather than to treat surgical patients. Much of the research 

surrounding the creation of music within a surgical context focuses upon composition as a 

tool for healing. Baker & Wigram (2005) led research into Songwriting as a form of therapy, 

and their methods saw clinicians either write songs tailored to their patients’ mental, physical, 

spiritual, and communicative needs, or enabled their patients to write songs that expressed 

their personal needs, feelings and thoughts. Here, the process supersedes the importance of 

the elements of music – often, the music therapist takes an improvisatory, spontaneous, 

unsystematic approach as they adapt to the patient (Baker & Wigram, 2005). While this 

approach works well within a music therapist-patient relationship, it is unfeasible within the 

music-medicine context, where preselected tracks/playlists to target specific outcomes are 

used. 

The most prominent music that claims to be written according to evidence-based 

principles is Niels Eje’s MusiCure series. Produced in collaboration with Musica Humana, 

MusiCure is a “specially designed sound and music environment” that combines music with 

recorded sounds, such as human heartbeats, and nature sounds (Lind, 2007). However, the 

design of the music is based less around the musical elements and more around the 

metaphoric connotations of the music:  

MusiCure incorporates musical and historical elements that are not ‘factual’ in any 

scientific sense. Thus, although MusiCure comes in biomedical wrapping, the 
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arguments for its effect are not exclusively biomedical; they are also historical, 

cultural, and aimed at the listeners’ emotions and their wide use of metaphors. (Lind, 

2007, p. 216) 

For instance, while MusiCure track ‘Song of the Heart’ was intended to draw on the “basic 

primordial sound of a mother’s heart rate”, the presented heart rate is idealistic and symbolic, 

and not a measured correlation between a mother’s and foetus’s heart rate (Lind, 2007). The 

MusiCure compositions ascribe to the notion that familiarity causes the release of calming 

hormones ("Applications ") – following this line of reasoning, the same effect could arguably 

be achieved by any familiar stimulus – such as a favourite book, or videos of loved ones.  

Similarly, Leeds’ Sound Health Series is promoted as music targeted towards 

improving concentration, thinking, learning, productivity, relaxation, inspiration, motivation, 

and to destress (Leeds). The frameworks underlying these albums are primarily 

psychoacoustic, where “music, sound, frequency and vibration are interchangeable, because 

they are different approximations of the same essence” (Leeds). Techniques focus not only on 

the elements of music (such as considering the “timbre, pitch, rhythm, dynamic contours, and 

spacious interludes”, but on recording engineering practices such as detuning, filtering and 

gating, which center on evoking physiological or neurological responses (Leeds).  

With both MusiCure and the Sound Health Series, there is a distinct lack of 

transparency regarding the specific methods and musical elements/devices used, perhaps as a 

result of the commercialisation of the albums. Additionally, there has been only limited 

research into verifying the methods used. No studies examining the effects of the Sound 

Health Series were found. Although the creators of MusiCure boast a range of studies 

verifying their albums’ positive effects – such as on lowering stress, anxiety, pain, cortisol, 

and medication, and increasing oxytocin and wellbeing (“Overview”, n.d.), nearly all of the 

studies cited did not present a comparative analysis of MusiCure against non-designed music, 

instead generally featuring silence as a control condition (“Published articles”). In this, it is 

impossible to assess the superiority of MusiCure over non-designed music. Only research 

conducted by Shou tested MusiCure against other types of music – however, their pilot study 

included unbalanced groups and the confounder of verbal guided relaxation, while neither the 

pilot nor the follow-up study exhibited statistically significant results (Schou, 2003, 2007). 

Furthermore, the marketing campaigns (i.e., selling through Pharmacies) and branding of the 

MusiCure – and indeed, the entire Sound Health Series – are intended to enhance the 
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perception of the albums as a legitimate medicine (Schou, 2007). It is possible that this 

presented as an additional confounder in studies on the effect of these albums.  

 This study seeks to bring together literature from music, psychology, and health 

fields, drawing upon them to provide expanded descriptions for the five primary theoretical 

frameworks extrapolated from the systematic literature review: distraction, relaxation, 

physiological entrainment, endogenous analgesia, and emotional shift. Due to the 

compositional focus of this dissertation, the focus will remain centred on the elements of 

music themselves, and avoid non-music (i.e. nature) sounds and recording engineered 

techniques (for reasons discussed earlier in the Scope and Limitations section). Additionally, 

the development of these methods was informed by composer responses and reactions to 

draft versions of two of the methods, as discussed in the preceding section. Each subsection 

focuses on one of the five methods, and includes a detailed discussion of how and why music 

can be employed to evoke the underlying theoretical framework, and a summary of the 

optimal musical devices to include or avoid in order evoke the framework. This summary can 

be used both by composers looking to write music for health outcomes, and by allied health, 

nursing, and medical professionals looking to employ a musician to select or compose music 

for a specific intervention in an empirical, replicable way. 

Phase 3: Quantitative Experimental Study: Investigation into the Effectiveness of the 

Method Compositions 

Finally, the effectiveness of the method compositions written by the undergraduate student 

composers was tested against the neutral and aversive music controls in an experimental 

study, documented in Chapter 7: An Investigation into the Effects of Musical Entrainment on 

Pain, Anxiety, Mood, and Autonomic Response. While it was not feasible to test all five of 

the methods within the confines of my PhD candidature, I examined the psychological and 

physiological effects of two of the five methods - emotional shift and physiological 

entrainment.  

Pilot Study Design 

The study took the form of a quasi-experimental, repeated measures (within-participant) 

design. The effects of the neutral music condition, the aversive music condition, the 

emotional entrainment music condition and the physiological entrainment condition were 

tested on 11 participants.  
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Dependent variables included heart rate (HR); respiratory rate (RR); blood pressure 

(BP), including systolic (SBP), diastolic (DBP), and mean arterial (MAP), state anxiety, and 

mood. The following demographic data were also gathered: age, gender, the area of 

residence, cultural identity, education, marital status. Musical background data gathered 

included levels of musicianship (formal and informal), musical capacity (music sensitivity, 

listening sophistication, music memory, musical commitment), music preference, and general 

motivation for music use (transcendence and emotional regulation).  

Participants’ feedback on the four music conditions was recorded. These reactions 

included the perceived impact of the music on participants’ anxiety levels, music condition 

preference, whether or not the participants desired to listen to any of the music condition 

during a surgical procedure, other music that the participant would like to listen to during a 

surgical procedure, whether or not the participant became of the music focus of the study, 

what they believed each music condition aimed to do, and the sedative effects of the video 

and music conditions.  

Participants  

Participants were healthy, adult volunteers recruited from a convenience sample (i.e. 

friends/relations of a research assistant, all of whom were naïve to the purpose of the project). 

Volunteers were self-screened for the following pre-existing medical conditions: heart or 

circulation problems, blood pressure problems, diabetes, epilepsy, pregnancy and recent 

serious injury. All participants were entered into a draw to win a $50 gift voucher as thanks 

for their participation. 

Instruments 

The State-Trait Anxiety Inventory Form Y (STAI-Y see Appendix L) assessed state and trait 

anxiety. This form is comprised of 20 statements related to the presence or absence of anxiety 

symptoms, and is used to assess current levels of state anxiety. Respondents are instructed to 

indicate the degree to which that statement applies to them “right now”, on a four-point 

Likert scale (1 = Not at all; 4 = Very much so). Scores range from 20 to 80, with higher 

scores indicating greater levels of current state anxiety. The STAI has demonstrated high 

levels of internal consistency and reliability, with Cronbach’s α between .85 and .95, and test-

retest coefficients ranging from .65 to .75 (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 

1983). The STAI has shown high correlations with the Anxiety Sensitivity Index (rs >.82, ps 

<.001) (Smeets, Merckelbach, & Griez, 1997), supporting its convergent validity, with 
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considerable evidence also supporting its construct and concurrent validity (Spielberger, 

1989). Participant mood was assessed using the 6 Dimensional Emotional Snapshot Rating 

(6DESR – see Appendix M), which included the subscales of (a) anxiety, (b) happiness, (c) 

relaxation, (d) confidence, (e) sadness, and (f) anger. Musical engagement (including 

musicianship, musical capacity, music preferences, and music use motivations were 

measured using the online version of the MUSEBAQ. Chin et al. (2018) found a robust 

internal validity in the MUSEBAQ (with Cronbach’s α for the modules used ranging from .77 

to .93), and demonstrated concurrent validity with previous measures of engagement and use. 

HR and RR were taken using with a TMSi Mobi6-2b4as – HR with snap electrode 

lead wires connected to blue sensor N electrodes placed on the chest, and RR using snap 

electrode lead wires connected to a respiratory belt. Two accelerometers were also connected 

to the Mobi6 device to mark the points where blood pressure measurements were taken, and 

the exact point where the music conditions started. These accelerometers enabled HR and RR 

data to be synchronised with the music and BP during the later analysis. The files were 

recorded directly to SD card, and then were converted into files compatible with Matlab 

using PortiLab software. BP was taken using the Omron HEM7280T Blood Pressure 

Monitor. 

Video conditions were played on a computer monitor situated on the opposite end of 

the desk at which participants were seated (approximately 1.5 metres away). The sound was 

played through Logitech Z120 Stereo Speakers, with sound levels set to just under 50%, at a 

level that was deemed low enough to be comfortable yet loud enough that the narration was 

clearly audible.  

The music conditions were played through Philips SHL3060 Stereo Dynamic Wired 

Headphones, connected to a Philips GoGear Vibe 4GB Mp3/Mp4 player. The GoGear Vibe 

was set to half volume (15/30), at what was deemed a comfortably soft listening level. 

Music conditions 

Detailed information on all the music conditions are in Chapter 4: Autoethnographic Account 

of the Development of the Neutral and Aversive Compositions and Chapter 5: The Feasibility 

of Writing Music for Health Outcomes: Composer Experiences and Contextualised Attitudes 

(A Pilot Study), however, a summary is provided below. The musical scores of each music 

condition can are in Appendices E, F and H.  
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Condition 1: Neutral music  

The neutral music was composed so as not to strongly evoke any of the theoretical 

frameworks discussed in this dissertation (emotional entrainment, physiological entrainment, 

relaxation, distraction, or endogenous analgesia), yet remain generally pleasant to listen to.  

Condition 2: Aversive music  

This condition was designed to include musical devices that the literature advises against for 

surgical environments, due to their propensity to induce anxiety and tension. This 

composition was designed to avoid evoking any of the theoretical frameworks discussed in 

this thesis. It featured strong unpredictability, extremely high and loud pitches, an absence of 

pulse and rhythmic groupings, irregular rhythms, unrelenting dissonance, non-functional 

harmony, and lack of tonality. 

Condition 3: Emotional shift music 

This condition was designed to cause the listener’s emotional state to shift from a state of 

anxiety and tension to a more positive, pleasant state. The iso principle was employed to 

achieve this, and thus the composition began by presenting an anxious and tense mood 

through the use of sustained dissonance, held suspensions, slower tempo, and sharp 

articulation (string pizzicato). The music then shifted to a more positive valence, featuring 

consonant harmony, a major tonality, and a faster tempo. I theorised that this would enhance 

the likelihood of the listener’s emotional state synchronising with the music, and ‘entraining’ 

to the more positive state. String instrumentation was used as this is more likely to induce 

emotions, as its timbre closely resembles the human voice. The music had fully shifted from 

the anxious state to the positive state by the 2’30” mark, and avoided the evocation of the 

other frameworks discussed in this thesis.  

Condition 4: Physiological entrainment music 

This condition was designed to cause the listener’s internal rhythms (HR, RR and BP) to 

synchronise to the music, and thus lower them. This was done by featuring music with a clear 

pulse throughout, and featuring a tempo shift. The tempo began at 100bpm so that the faster 

heart rate of an anxious listener was more likely to entrain with the beat of the music. The 

tempo then gradually slowed to 60bpm, theorising that this would be more likely to entrain 

the cardiovascular rhythms to a rate that is more conducive to healing. Once the music had 

slowed to this tempo, it featured melodic phrases that were 10 seconds in length, in order to 

increase the chances of the listener’s respiration rate and Mayer waves of blood pressure 
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entraining to healthier levels (described in detail in Music to Physiologically Entrain in 

Chapter 6). The tempo had fully shifted from the faster tempo of 100bpm to the slower tempo 

of 60bpm by the 2’30” mark and avoided the evocation of the other theoretical frameworks 

discussed in this thesis.  

Video conditions 

In order to reset the participants’ physiological and psychological effects to baseline (as much 

as was possible), and to prevent any effects of one music condition from carrying over to the 

following music condition, videos were presented to participants before each of the music 

conditions. Additionally, the videos acted as a distraction to the participants, to aid in 

preventing them from discerning the true purpose of the study.  

The videos chosen were 10-minute excerpts from the 2015 BBC documentary 

Attenborough’s Paradise Birds. The research team judged the subject matter as unlikely to 

significantly elicit arousal, and thus appropriate for the study. The documentary also featured 

sparse incidental music. We hypothesised that this would make it more difficult (and thus, 

more unlikely) for the participants to replay the previous music condition in their mind, in 

doing so reducing the risk of the effect of other music conditions from carrying over into the 

following music condition and confounding the physiological and psychological effects. 

The incidental music contained a relatively static tempo throughout, and musical 

features generally perceived as pleasant, including simple melodies and harmonies, 

repetition, ‘pleasant’ sounding instruments (strings, harp and xylophone). The music also did 

not contain the shift from the negative to positive valence (or vice versa) that was being 

tested in the emotional entrainment composition, or the gradual tempo shift being tested in 

the physiological entrainment composition. It also did not contain the musical elements 

deemed to be ‘aversive’ and tested in the aversive music condition (i.e. unpredictability, high 

pitches, strong dissonance, etc.). As such, we judged the incidental music as unlikely to elicit 

arousal significantly.  

Procedure 

Upon arrival, the purpose and procedure of the study were explained to the participants. 

Participants were blinded to the music-based aim of the study to prevent preconceived 

perceptions about music’s effects from affecting the physiological and psychological 

readings. Instead, they were informed that the purpose of the study was to test responses to 

different stimuli over time. Participants were told that the stimuli were to be videos and 
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music, and the physiological measures (HR, RR, and BP) were explained as the equipment 

was introduced. However, the psychological ‘responses’ were not explained further than that 

they would be filling out surveys and answering questions about the stimuli. The full 

script/protocol and information forms can be found in Appendix N and O respectively.  

After fitting the participants with the equipment (the electrodes, respiratory belt and 

blood pressure cuff), they were seated at one end of a desk facing the computer monitor (on 

which the video conditions were later shown). Baseline measures were taken: the participant 

filled out a 6DESR and STAI, and their BP was taken. Following the baseline readings, the 

participant was presented with the first video condition, the first music condition, had their 

BP taken, and completed the 6DESR and STAI, This process was then repeated until all 

music conditions and their associated BP, STAI, and 6DESR readings had been recorded.  

Additionally, after each video condition participants were asked a simple multiple 

choice question about the material presented in the video. Two simple questions were also 

asked after each music question: (1) “What instruments were used in this excerpt?” and (2) 

“What musical genre was this excerpt?” were asked after music excerpt was played. Answers 

were recorded by the researcher. Before each video and music condition was shown, the 

participants were told that they would be asked simple questions to ensure that they were 

focusing on the video and audio. The video question and Music Question 1 were designed to 

assess participant focus, while the video question was designed to aid in assessing whether or 

not the participants’ perception of genre aligned with the intended genre.  

Participants were finally disconnected from the equipment, before filling out the 

demographic questionnaire (see Appendix P) and the online version of the MUSEBAQ. The 

demographic questionnaire included questions designed to gather data on the participants’ 

reactions to the music conditions. It was only after being disconnected from the equipment 

that they were made aware of the music-related questions in the demographic survey and 

MUSEBAQ.  

Criteria for discarding data 

Due to the study being a pilot, no data was discarded. However, due to missing or incomplete 

HR and RR data sets because of equipment failures, the analysis was conducted on n = 11 

participants for HR and RR, and n = 14 participants for measures of blood pressure, 

psychological state and feedback on the music conditions.  
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Full-Scale Study 

As with the pilot, this study remained a quasi-experimental, repeated measures (within-

participant) design. The same four music conditions were tested on n = 41 participants. The 

true randomness used in the pilot was found to be unbalanced (i.e. in the pilot, for the first 

five participants the physiological condition came fourth). The protocol was revised to create 

a more balanced design, where the music conditions were quasi-randomised using a 4 × 4 

Latin Square design. This design additionally further mitigated any order effects (Colman, 

2008). If a participant was classed as invalid, the music order was reused in order to retain 

complete data sets for the HR / RR data. 

The dependent and influencing variables all remained the same as the pilot study. 

Pressure pain threshold (PPT) and perceived pain intensity rating (PR) were included as 

dependent variables to directly test how the music conditions influenced the pain experiences. 

Fear of pain was measured as another influencing variable.  

Some minor changes were made to the demographic survey, and the questions 

designed to gather data on participant reactions to the music conditions. During the pilot, 

several participants expressed that the options of ‘marital status’ did not allow them to 

express their situation accurately – that they were in a committed relationship, but not de 

facto. As such, the option “in a relationship but not living together” was added to the survey. 

Additionally, further clarification was needed for the question “Would you wish to listen to 

another type of music if you were to undergo a surgical procedure?” This question was split 

into two questions – “If you were to undergo a surgical procedure, would you wish to listen 

to another type of music in addition to the music just played”, and “If you were to undergo a 

surgical procedure, would you wish to listen to another type of music instead of the music 

just played”. The update demographic survey can be found in Appendix Q.  

Participants  

Participants were healthy, adult volunteers recruited from the Griffith University psychology 

course. Volunteers were self-screened against the same medical conditions as in the pilot 

study and were instructed not to be on pain medication at the time of the study. Participants 

were offered course credits in return for participation, and entry into a draw to win one of 3 × 

$50 gift vouchers as thanks for their participation. 
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Instruments 

The same psychological and physiological measures were used, with some additions. After 

experiencing failures with the TMSi Mobi6-2b4as midway through testing, this device was 

replaced with the TMSi Porti7-12b4a. The same snap electrode wires, respiratory belt and 

accelerometers that were used for the Mobi6 were connected to the Porti7. The Porti7 

included a live display of the heart rate, respiratory, blood pressure accelerometer and music 

accelerometer on the computer monitor (situated so that the signal was visible to the 

researcher but not the participants), and recorded directly into the PortiLab2 software, where 

they were directly converted into Matlab compatible files.  

Pressure pain threshold was measured in kilopascals (kPa) using a hand-held 

electronic pressure algometer (The Somedic Algometer Type II). The algometer included a 

participant-operated switch, which emitted a beep tone (to alert the researcher when to 

remove the algometer), and locks the maximum kPa reading on the device. 

The Fear of Pain Questionnaire III (FOP) was added as a psychological measure (see 

Appendix R). Participants were also asked to verbally rate the level of painfulness (PR) of the 

Pressure Pain Threshold tests, on a scale from 1 being little to no pain, to 10 being the worst 

pain imaginable.  

Video and music conditions remained the same as the pilot. To ensure that the music 

was set to safe listening levels, the sound levels of each music condition were tested using the 

Brüel & Kjær Hand-held Analyzer Type 2250. To imitate the sound environment of the ear, a 

rubber coupling measuring 8.5cms long × 4.5cms inner diameter × 0.5cms thick was used. A 

hole was drilled into the centre of the coupling, allowing the microphone to be inserted, and 

fitting snug into the centre of the coupling (see Figure 2). The headphone ear pads were 

placed over each end of the coupling, as per Figure 3.  
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Figure 2. The Placement of the Coupling over 

the Microphone 

 

Figure 3. The Placement of the Headphones over the Coupling 
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This set up caused the headphones pads to sit 3.5cms from the microphone, and accounted for 

the length of the ear canal (2.5cms) and the pinna.  

The sound pressure levels were taken, with the volume on the GoGear Vibe set to 

15/30 (the same levels used in the pilot). The readings were A-weighted, to replicate the 

filtering process of the human ear, and the Equivalent Continuous Sound Pressure Level 

(LAeq), the Maximum Time-weighted Sound Level (LAFmax), and Minimum Time-

weighted Sound Level (LAFmin) were recorded for each of the music conditions, seen in 

Tables 2 and 3. The LAFmax readings were all below 80dB, a safe listening level (Daniel, 

2007), with LAeq readings at approximately 50dB. 

 

Table 2 

Sound Pressure Levels for the Control Music Conditions 

Control Music Conditions 

Neutral  Aversive 

LAeq  LAFmax  LAFmin  LAeq  LAFmax  LAFmin 

49.7db  73.6db  25.7db  50.8db  75.3dB  24.3dB 

 

Table 3 

Sound Pressure Levels for the Experimental Music Conditions 

Experimental Music Conditions 

Emotional  Physiological 

LAeq  LAFmax  LAFmin  LAeq  LAFmax  LAFmin 

50.4dB  75.3dB  24.3dB  49.8db  74.2dB  24.5dB 

 

Procedure 

As with the pilot, the purpose and procedure were explained to participants upon arrival. 

Participants were likewise blinded to the focus of the study being music, by being told that 

the purpose of the study was to investigate how pain changes over time. It was explained that 

after being fitted with equipment, their pain tolerance would be measured five times in lots of 
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three over the session. Here, it was stressed that they were to press the button and stay “Stop” 

when the sensation changed from pressure into pain, and that the purpose was not to test how 

much pain they could tolerate or for how long they could tolerate it. It was then explained 

that after the first lot of pain measurements were taken, the participant would experience a 10 

to15 minute break. To further direct the participants’ focus away from music, they were told 

that during the break they would be presented with some video and some audio. It was 

explained that this was to ensure that each of the participants would have precisely the same 

experience, and to ensure that their results were not impacted by any distractions or events 

occurring outside of the laboratory. They were informed that during the session they would 

also fill out surveys designed to collect data on their mood, and that after the session they 

were required to fill out some demographic surveys. They were then presented with the 

information and consent forms. The full script/protocol, and the information and consent 

forms can be found in Appendices S and T respectively.   

The same procedure was followed as in the pilot study, with the addition of the pain 

measures. Participants were fitted with the equipment, seated at the desk facing the computer 

monitor, and baseline measures were taken (the FOP was added to the STAI, 6DESR and BP 

readings). Baseline PPT readings were then taken – the participant was instructed to place 

their non-dominant thumb on the desk, and to hold the switch in their dominant hand. The 

participant was told to press the switch and say “Stop” when the sensation changed from 

pressure into pain. It was again stressed that the aim was not to see how much or for how 

long they could tolerate pain, but to see when the sensation changed from pressure into pain. 

After the participant stated “Stop”, they were asked to rate their pain (PR) verbally. The 

participants did not know their PPT score when rating their pain. PPT and PR were taken a 

total of three times. 

Following the baseline readings, the participant was presented with the first video 

condition, the first music condition, had their blood pressure taken, completed the 6DESR 

and STAI, and had 3 × PPT and their associated PR readings taken. Participants were 

presented with the same questions after the video and music conditions that were used in the 

pilot study. The process repeated until all music conditions and their associated BP, STAI, 

6DESR, PPT and PR readings had been taken, after which the participants were disconnected 

from the equipment and instructed to fill out the demographic questionnaire and the 

MUSEBAQ.    
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Criteria for discarding data 

The primary reason for the exclusion of data was due to equipment failure (primarily the 

Mobi6). However, due to missing or incomplete HR and RR data sets because of these 

failures, the analysis featured n = 32 participants for HR and RR, and n = 41 participants for 

measures of blood pressure, psychological state and feedback on the music conditions. 

Although this meant that the analysis was not perfectly conducted according to Latin square 

design, it was deemed sufficiently balanced, and the additional power granted by the increase 

in numbers was deemed a priority. 

One data set was excluded as the blood pressure cuff was too small for the 

participant’s arm, and instead had to be taken on the forearm. However, as this method is not 

recommended due to its inaccuracies (Handler, 2009), this data was excluded from the final 

analysis. Data sets were also discarded if the participant exhibited extreme fidgeting 

throughout the session (even after being repeatedly instructed to minimise their movement), 

or attempted to repeatedly converse during the video/music conditions, as these interfered 

with HR and RR readings and the subsequent analyses. One data set was discarded as despite 

being told in the recruitment information that they must be free from recent serious injury and 

not on pain medication, this participant arrived on crutches wearing a foot cast, and insisted 

that there was no significant injury. Although this participant was tested in accordance with 

the standard ethics procedures (Griffith University Office for Research, 2015), their pain 

tolerance was approximately 3-4 times higher than average, and it was suspected that they 

were on pain medication. As such this data set was discarded.  

Ethics Clearance 

Ethical approval for Phase 2B: Qualitative Investigation: Composer Experiences and 

Attitudes while Writing Health-Focused Music, and Phase 3: Quantitative Experimental 

Study: Investigation into the Effectiveness of the Method Compositions (both the pilot and 

full-scale study) was granted by the Griffith University Human Research Ethics Committee 

(protocol number 2016/015, approval documented in Appendix H). 

Summary and Conclusion 

To comprehensively answer the research questions posed in this dissertation, a multilayered 

investigation was required, especially due to the lack of previous research into composing 

music specifically for health outcomes. This resulted in an iterative approach – the systematic 

review (Phase 1) informed the development of the method guidelines and the method 
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compositions (Phase 2), which was finally tested in an experimental study (Phase 3). A visual 

summary of the relationship between each of the investigative stages can be found in Figure 4 

below. This approach allowed for the answer to the research question to be informed not only 

by theoretical considerations, but through insights gained through practice. The following 

chapter discusses the results from Phase 1 – the systematic literature review. 
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Figure 4. Different Stages of the Investigation 
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Chapter 3: Phase 1: Investigation into the Use of Recorded Music as a Surgical 

Intervention: A Systematic, Critical Review of Methodologies in Recent Adult 

Procedures 

Introduction 

While music is commonly used as a surgical intervention, many argue that more work needs 

to be done to refine its use as an adjunct therapy. Clift et al. (2009) argue that despite its 

growing popularity, arts-based health interventions are still underdeveloped – something that 

he attributes to the complexity of artistry and the diversity in all forms of art. Huhtinen-

Hildén (2014) identifies a need for the regular application of “evidence-based targeted 

processes” (p. 224) in arts-based music interventions, instead of merely expecting that the 

general presence of the music will elicit the desired effect. This is demonstrated by 

researchers such as Hole, Hirsch, Ball, and Meads (2015), who did not integrate musical 

features or evidence-based application review of the music according to theoretical 

frameworks into their meta-analysis. This systematic review specifically addresses this gap in 

the literature by investigating the extent to which previous music-based adult surgical 

intervention studies have used an evidence-based approach to music selection in surgical 

interventions, and whether the selections were described in a clear and replicable way. The 

methodology used for this systematic review is outlined in detail in Chapter 2.  

Results 

Study characteristics 

A summary of all studies included in this review is presented in Table 4.  
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Table 4 

Studies Included in the Systematic Literature Review 

Source 
Location of 

Intervention 
Surgical Procedure 

Sophistication 

of Music 

Sophistication 

of Method 

Ajorpaz et al. (2014)  Iran Heart Surgery 3 2 

Allred et al. (2010) USA Total Knee Replacement 6 4 

Arslan, Ozer, and Ozyurt (2008) Turkey Urogenital Surgery 3 2 

Bae, Lim, Hur, and Lee (2014) South Korea Various unspecified surgical procedures 2 2 

Binns-Turner, Wilson, Pryor, Boyd, and 

Prickett (2008) 

USA Mastectomy 1 0 

Chen, Chen, Huang, Hsieh, and Lai 

(2015) 

Taiwan Total Knee Replacement 6 4 

Comeaux and Steele-Moses (2013) USA Various unspecified surgical procedures 2 2 

DeMarco, Alexander, Nehrenz, and 

Gallagher (2012) 

USA Cosmetic Surgery 5 3 

Di Nasso et al. (2016) Italy Dental Surgery 6 3 

Easter et al. (2010) USA Various unspecified surgical procedures 5 2 

Ebneshahidi and Mohseni (2008) Iran Caesarean Delivery 2 3 

Finlay, Wilson, Gaston, Al-Dujaili, and 

Power (2015) 

UK (Scotland) Total Knee Replacement 3 11 

Good and Ahn (2008) South Korea Gynecologic Surgery 6 8 

    (Cont’d) 
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Source (Cont’d) 
Location of 

Study (Cont’d) 
Surgical Procedure (Cont’d) 

Sophistication 

of Music 

(Cont’d) 

Sophistication 

of Method 

(Cont’d) 

Guerrero, Castaño, Schmidt, Rosario, 

and Westhoff (2012) 

USA Surgical Abortion 2 1 

Ilkkaya et al. (2014) Turkey Various unspecified surgical procedures 1 3 

Jafari, Emami Zeydi, Khani, Esmaeili, 

and Soleimani (2012) 

Iran Heart Surgery 6 3 

Jiménez-Jiménez, García-Escalona, 

Martín-López, De Vera-Vera, and De 

Haro (2013) 

Spain Vascular Surgery 7 7 

Johnson, Raymond, and Goss (2012) USA Gynecologic Surgery 6 3 

Kang et al. (2008) South Korea Total Knee Replacement 2 2 

Kim, Kim, and Myoung (2011) South Korea Dental Surgery 4 4 

Kipnis, Tabak, and Koton (2016) Israel Various unspecified surgical procedures 3 4 

Koelsch et al. (2011) Germany Total hip joint replacement 3 7 

Lee, Chao, Yiin, Chiang, and Chao 

(2011) 

Taiwan Various unspecified surgical procedures 3 1 

Lee, Chao, Yiin, Hsieh, et al. (2011) Taiwan Various unspecified surgical procedures 4 3 

Li et al. (2011) China Mastectomy 3 2 

Y. Li and Dong (2012) China Caesarean Delivery -1 1 

Liu and Petrini (2015) China Thoracic Surgery 4 5 

    (Cont’d) 
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Source (Cont’d) 
Location of 

Study (Cont’d) 
Surgical Procedure (Cont’d) 

Sophistication 

of Music 

(Cont’d) 

Sophistication 

of Method 

(Cont’d) 

McLeod (2012) UK (Scotland) Plastic Surgery 5 2 

Motahedian, Movahedirad, Hajizadeh, 

and Lak (2012) 

USA Various specified surgical procedures 2 1 

Ni, Tsai, Lee, Kao, and Chen (2012) Taiwan Various unspecified surgical procedures 2 2 

Nilsson (2009) USA Heart Surgery 3 4 

Özer, Özlü, Arslan, and Günes (2013) Turkey Heart Surgery 5 5 

Phadke, Parkar, and Yardi (2014) India Heart Surgery 3 2 

Sadideen, Parikh, Dobbs, Pay, and 

Critchley (2015) 

UK (England) Plastic Surgery 2 4 

Tabrizi, Sahraei, Rad, Hajizadeh, and 

Lak (2012) 

Iran Various specified surgical procedures 2 0 

Thompson, Moe, and Lewis (2014) USA Various unspecified surgical procedures 2 2 

Vaajoki, Kankkunen, Pietilä, and 

Vehviläinen‐Julkunen (2011) 

Finland Abdominal Surgery 5 5 

Vachiramon, Sobanko, 

Rattanaumpawan, and Miller (2013) 

USA Cutaneous Surgery 2 1 

Wu et al. (2012) USA Surgical Abortion 0 6 
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Study method 

The majority of the studies (n = 20) were randomised controlled trials (RCTs), with the 

remaining featuring group allocation according to operating/recovery room assignment (Bae 

et al., 2014; Comeaux & Steele-Moses, 2013; Sadideen et al., 2015), recruitment day (Marion 

Good & Ahn, 2008), staff availability (Thompson et al., 2014), week of surgery (McLeod, 

2012), systematic probability sampling (Kipnis et al., 2016), convenience sampling (Özer et 

al., 2013), or with the allocation methods unclear (Ajorpaz et al., 2014). While such 

differences in the methodology would be germane to a meta-analysis of effects, the general 

standardisation in how interventionists employed music in all controlled trials and the low 

numbers of non-randomised subsets informed the decision not to include study method as a 

variable.   

Sophistication of studies 

Sophistication of Music had a maximum possible value of approximately 11 and a minimum 

value of -1. Sophistication of Method had a maximum possible value of approximately 13 

and a minimum value of -1. Sophistication of Method variable was found to be positively 

skewed, so an sqrt transformation was applied which rendered a normal distribution.  

However, the results for the raw and transformed data were similar, so only statistical 

analysis of raw data is reported. There was a correlation of r = .37, p = .011 (one-tail) 

between the constructed variables. 

The mean Sophistication of Music across all studies was 3.33 out of 11, while the 

mean Sophistication of Method across all studies was 3.23 out of 13, indicating that the 

overall levels of sophistication were low. It was expected that the level of sophistication of 

studies would improve over time. However, after comparing the age of studies (1 – 10 years), 

there was no significant correlation between age and Sophistication of Music (r = –.041, ns) 

or Sophistication of Method (r = –.142, ns). Individual scores of the sophistication of each 

study can are in Table 2.  

Location of studies 

The studies reviewed were conducted in 13 different countries, as described in Table 2. The 

location of the studies was examined by continent. There were 12 from North America, 8 

from Europe, 19 from Asia, and none from either South America or Oceania. A one-way 

ANOVA was conducted on each of Sophistication of Music and Sophistication of Method. 

Sophistication of Method yielded a significant difference among the continents: F(2, 38) = 
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researchers’ continuing involvement in this field – this may be a contributing factor to the 

lack of recurrent, evidence-based methods for music selection and implementation.  

The low level of involvement of music experts is striking, especially considering that 

the focus of these studies is to investigate the effects that music can induce. Of the studies 

reviewed, the overwhelming majority (30 of the 39) did not mention the involvement of a 

music expert. Four studies stated the involvement of a music expert (Ajorpaz et al., 2014; 

Chen et al., 2015; Finlay et al., 2015; Jafari et al., 2012), three the involvement of a music 

therapist (Binns-Turner et al., 2008; DeMarco et al., 2012; Vaajoki et al., 2011), one study 

the involvement of both a music therapist and music expert (Li et al., 2011), and one study 

the involvement of a music psychologist (Koelsch et al., 2011). Of these nine studies, in only 

five was the expert’s involvement substantial enough to be listed as co-author: Binns-Turner 

et al. (2008), (Chen et al., 2015), DeMarco et al. (2012), Finlay et al. (2015), and Koelsch et 

al. (2011). 

Type of surgery 

The majority of studies focused upon one type of surgery, which was specified. Fifteen 

different types of surgery were represented, most commonly heart surgery and total knee 

replacement (see Table 2 above). Two studies, Motahedian et al. (2012) and Tabrizi et al. 

(2012), specified multiple surgical procedures. There were ten instances where no surgical 

procedure was specified. Some studies, which classified the surgery type as ‘various 

unspecified’, included broader descriptions, such as elective or short stay surgery (Kipnis et 

al., 2016), while others determined eligibility through the expected length of hospital stay 

(Comeaux & Steele-Moses, 2013), or anaesthesia type (Bae et al., 2014; Ilkkaya et al., 2014). 

None of the studies sought to investigate whether certain types of music were more beneficial 

for certain types of surgery.  

Timing of intervention 

The timing of a surgical intervention can be separated into three main time points – 

preoperatively, intraoperatively, and postoperatively. The most frequent intervention time 

overall was postoperative, occurring in 42.9% of cases. The majority of the interventions (33 

of the 39) focused on only one of these time points, with no accounting for how the music 

intervention may change with the timing of the intervention. A summary of the music 

intervention times can be found below in Figure 8.  

 





 

Page | 60  

  

Table 5 

Health Outcomes Investigated in the Studies Reviewed 

Health Outcome Number of Studies (%) 

Physiological Outcomes  

Heart Rate  22 (56.4%) 

Systolic Blood Pressure 17 (43.6%) 

Diastolic Blood Pressure 16 (41.0%) 

Respiratory Rate  12 (30.6%) 

Consumption of Analgesics 7 (20.6%) 

Mean Arterial Pressure  6 (15.4%) 

Oxygen Saturation  6 (15.4%) 

Serum Cortisol Levels 4 (10.3%) 

Heart Rate Variability 3 (7.7%) 

Sedation 3 (7.7%) 

Consumption of Sedatives 2 (5.1%) 

Adrenocorticotropic Hormone Levels 1 (2.6%) 

Blood Glucose Levels 1 (2.6%) 

Epinephrine Levels 1 (2.6%) 

Immunoglobin A levels 1 (2.6%) 

Norepinephrine Levels 1 (2.6%) 

Oxygen Tension 1 (2.6%) 

Operative Fluid Consumption 

(Deltajonin, Voluven) 1 (2.6%) 

Psychological Outcomes  

Anxiety 27 (69%)  

Pain perception 20 (51.3%) 

Overall Satisfaction 3 (7.7%) 

Environmental Noise Satisfaction 2 (5.1%) 

Comfort 1 (2.6%) 

Coping Skills 1 (2.6%) 

Length of Hospital Stay 1 (2.6%) 

Rating of Perceived Exertion 1 (2.6%) 
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Who selects the music? 

Of the 39 studies reviewed, 14 featured patient-selected music, two recorded the use of purely 

researcher-selected music, and the remaining 23 studies attempted to compromise by having 

the patient select music from a playlist provided by the researcher. Of these, 78.3% featured a 

controlled list (i.e. a limited playlist chosen for genre or a specified musical quality), while 

13% utilised lists too extensive to be controlled or allow for proper analysis (the description 

of lists from the remaining 8.7% were unclear.). Only two studies recorded the use of purely 

researcher-selected music. Additionally, although the majority of studies reviewed attempted 

to compromise by having the patient select music from a playlist provided, in some cases 

these lists were too extensive to be controlled – interestingly, these studies (Li et al., 2011; 

Vaajoki et al., 2011) were among the few studies that cited the involvement of a music 

expert. 

Description of the music 

Tracks listed 

One of the most accurate ways of describing music is to list the specific tracks used, as it not 

only aids in the replication but in analysing and understanding which specific elements of the 

music are contributing to the effects of the music. However, 82.1% of the studies reviewed 

failed to list the specific music selections that they used. Of the remaining studies, only 

35.7% of the studies that featured a set list of researcher-selected tracks listed the music 

tracks used.  

General description of the music provided 

While many studies did not provide a list of the music tracks, 89.7% of the studies reviewed 

provided a general description of the music. These descriptions can be broken down into 

three categories – genre, subjective descriptions, and objective descriptions of specific 

musical elements. 

Genre 

The most common music descriptor was the genre, appearing in 88.6% of the descriptions. 

For 48.6% of the music descriptions, the genre was the sole descriptor used. The genres were 

broadly classified into six categories, including art music (comprising 22.4% of all listed 
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genres), popular music (39.8%), spiritual music (6.1%), world music (19.4%), ambient music 

(11.2%) and other (1%)7. An overview of the genres used are in Table 6.  

Table 6 

Genres Selected for Music Interventions 

Genre  
Number of 

Studies 

Classification  Subgenre8  
 

Art Music  
 

 
 

 
 Classical   15 

 
 Chinese Classical   2 

 
 Turkish Art Music  2 

 
 Turkish Classical  2 

 
 Orchestral  1 

Popular Music   
 

 
 

 
 Pop  8 

 
 Easy Listening  5 

 
 Jazz  4 

 
 Rock  4 

 
 Country  2 

 
 Hip Hop  2 

 
 Hit / Chart Songs  2 

 
 Korean Pop  2 

 
 Rap  2 

 
 Alternative   1 

 
 American Piano Music 

(Oldies) 

 1 

 
 Dance  1 

 
 Korean Ballads (1970s - 

1980s) 

 1 

 
 R&B  1 

  
Reggae  1 

  
  (Cont’d) 

                                                 
7 If genre description did not match listed tracks, genre classification was determined by tracks so as to ensure 

greatest accuracy.  
8 Subgenres listed were (a) as stated in the studies’ general description of the music, or (b) determined through 

the tracks listed, or (c) if both a general description of the music and a list of the specific tracks were provided 

but the general description was deemed inaccurate, then the genre listed was determined through the track to 

ensure the greatest accuracy.  
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Genre (Cont’d)  

Number of 

Studies 

(Cont’d) 

Classification  Subgenre9  
 

Popular Music (Cont’d)     

  Soul and Blues  1 

  Taiwanese Pop Ballads  1 

Spiritual      

  Inspirational  2 

  Gospel  1 

  Korean Religious Music 

(Buddhist and Protestant) 

 1 

  Religious  1 

  Spiritual  1 

World     

  Folk  6 

  Celtic   3 

  World Music   2 

  Balkan Gypsy  1 

  Chilean Folk  1 

  Chinese Music   1 

  Czech Music  1 

  Japanese Honkyoku  1 

  Native American Music  1 

  Spanish  1 

  Taiwanese Music   1 

Ambient     

  New Age  8 

  Relaxation  2 

  Chinese Relaxation   1 

Other     

 

 Music Recommended by 

the AAMT10 

 1 

 

                                                 
9 Subgenres listed were (a) as stated in the studies’ general description of the music, or (b) determined through 

the tracks listed, or (c) if both a general description of the music and a list of the specific tracks were provided 

but the general description was deemed inaccurate, then the genre listed was determined through the track to 

ensure the greatest accuracy.  
10 American Association for Music Therapy 
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Three studies included a variety of musical genres. A Taiwanese study by Chen et al. (2015) 

used a combination of Chinese, Czech, Taiwanese and Popular Western music. Finlay et al. 

(2015) chose music tracks that fit into the four predefined categories of High 

Harmonicity/Low Rhythmicity, Low Harmonicity/High Rhythmicity, High Harmonicity/ 

High Rhythmicity, Low Harmonicity, Low Rhythmicity. The tracks within each category 

spanned a wide range of genres, including classical, Western popular music, jazz, Traditional 

Scottish folk songs, traditional Japanese Honkyoku, and new age music. Koelsch et al. (2011) 

also featured a variety of genres, including classical music, jazz, world music, and Western 

popular music.  

Subjective and vague music descriptions  

Subjective terms were used in 37.1% of the music descriptions, as can be seen in Table 6 

below. Terms were classed as ‘subjective’ if they relied on personal opinion and 

interpretation when attempting replication. While generally, descriptions of the music 

incorporated genre, three studies had their genre determined by examining the listed tracks 

(Di Nasso et al., 2016; Jiménez-Jiménez et al., 2013; Koelsch et al., 2011). 
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Table 6 

Frequency of Subjective Terms in Studies 

Subjective term 

Number of 

Studies Citations 

Soothing  4 Allred et al. (2010); Chen et al. (2015); Ni 

et al. (2012); Nilsson (2009) 

Light music 2 Lee, Chao, Yiin, Chiang, et al. (2011); Li 

et al. (2011) 

Relaxing 2 Nilsson (2009); Tabrizi et al. (2012) 

Sedative  2 Allred et al. (2010); Good and Ahn (2008) 

Slow 2 Y. Li and Dong (2012); Ni et al. (2012) 

Soft 2 Liu and Petrini (2015); Nilsson (2009) 

Dreamy 

Serene 

Undramatic  

1 

1 

1 

Nilsson (2009) 

Nilsson (2009) 

Nilsson (2009) 

Emotionally positive 1 Jiménez-Jiménez et al. (2013) 

Gentle 1 Motahedian et al. (2012) 

Homogenous (joyful) quality 1 Koelsch et al. (2011) 

Melodious 1 Liu and Petrini (2015) 

Peaceful 1 Nilsson (2009) 

Organised (melody, rhythm, 

harmony, form, repetition, 

and style) 

1 De Marco (2012) 

Pleasant Rhythms 1 Liu and Petrini (2015) 

Smooth (rhythms or melodies) 1 Chen et al. (2015) 

 

Studies by Li et al. (2011), Motahedian et al. (2012), Nilsson (2009), and Tabrizi et al. 

(2012) only supplemented these subjective terms with a description of the genre. 

Musical elements described  

In all of the studies reviewed, there was a total of only 37 descriptions of specific musical 

elements, and of these, only 48.6% are clear enough to be replicated. This reflects the low 

level of involvement by music experts in such studies, and makes replication of interventions 

difficult. Overall, descriptions of instrumentation were the most predominant, followed by 

tempo, rhythms and mode, as can be seen in Figure 9 below:  
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most frequently selected by patients (when offered complete freedom in their choice of 

music).  

Descriptions of melodies and modes varied in terms of specificity. Jiménez-Jiménez 

et al. (2013) featured the use of 10-second melodic phrases, due to their positive effect upon 

cardiovascular and respiratory rhythms, referencing work by Bernardi et al. (2009). Di Nasso 

et al. (2016) also featured a more comprehensive definition of modes, specifying the use of 

the raga-influenced pentatonic scales. Ajorpaz et al. (2014) and Allred et al. (2010) both 

described melodies used as “sustained”. While ‘sustained’ melodies can be interpreted in a 

variety of different ways, such a description does provide some general insight into the 

melodic structure. Other explanations of melodies were less clear, including non-specific 

descriptors, such the inclusion of “different modes” (Nilsson, 2009), or subjective terms, such 

as “smooth” melody lines (Chen et al., 2015).  

Descriptions of rhythms were frequent but vague. Ajorpaz et al. (2014), Allred et al. 

(2010), and Good and Ahn (2008), Chen et al. (2015) described rhythm using subjective 

terminology, while Finlay et al. (2015) used non-traditional – and as such, unclear – musical 

descriptors, citing the “rhythmicity” of the compositions used.  

The study by Finlay et al. (2015) was the only study to mention harmony, comparing 

differences between high and low “harmonicity”.  

Other elements were infrequently described. These included dynamics, which were 

described as either varying in volume (Good & Ahn, 2008), or as lacking extreme crescendos 

(Johnson et al., 2012). Pitch ranges were described as varied (Good & Ahn, 2008), or as 

featuring low tones (Ni et al., 2012), while Di Nasso et al. (2016) described the use of 

alternative tuning (the use of [A]432 Hz instead of standard [A]440 Hz tuning).  

Presentation of the music 

Volume 

The volume of the music was generally underreported, listed in only 34.3% of the studies. Of 

these, five studies (Ajorpaz et al., 2014; Arslan et al., 2008; Bae et al., 2014; Chen et al., 

2015; Guerrero et al., 2012) allowed the patient to control the volume. Of these, only 

Guerrero et al. (2012) described the volumes chosen by the participants, stating that most 

played music at a high volume (which could potentially result in hearing damage). Volumes 

described in studies included 40dB (Sadideen et al., 2015), 50-60dB (Lee, Chao, Yiin, 
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Chiang, et al., 2011; Lee, Chao, Yiin, Hsieh, et al., 2011; Nilsson, 2009; Özer et al., 2013), 

and 70dB (Koelsch et al., 2011).  

Number and duration of interventions 

The number of interventions given was provided in 97.9% of studies, and in general (74.4% 

of studies) only a single intervention was used. Other studies featured the use of 2 (2.6%), 3 

(5.1%), 4 (5.1%), 7 (5.1%), and 27 (2.6%) of interventions. Durations were provided in 

66.7% of the studies reviewed, and ranged from 5 – 90 minutes long. Interventions were 

predominantly 30 minutes long (specified in 50% of listed durations).  

Theoretical frameworks underlying the effectiveness of the music 

A preliminary review of the literature revealed six primary theoretical frameworks that are 

used to explain how music creates an effect, or to justify its use. If no specific terminology 

was used, but a description clearly fit within a specified framework, that framework was 

marked as present in the study (i.e. a description like ‘the music was used to direct attention 

away from the noises of the surgical ward’ would be classed as ‘distraction’). A detailed 

description of each framework and the frequency of their occurrence is in Figure 1011.  

                                                 
11 For simplicity, theoretical frameworks were only counted if the effect was directly due to the music. For 

instance, if the study stated that the music acted as a distractor from hospital sounds, and that this distraction 

resulted in relaxation and a decrease in anxiety, only ‘distraction’ (and not ‘relaxation’ and ‘emotional shift’) 

was counted as a theoretical framework. 
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Guerrero et al. (2012) and Vaajoki et al. (2011) describe this effect as Melzack and Wall’s 

Gate Control Theory, whereby the brain can only allocate a finite amount of attention to 

sensory inputs12. Definitions by Arslan et al. (2008), Jiménez-Jiménez et al. (2013) and 

Vachiramon et al. (2013) all feature explanations similar to Gate Control Theory, although 

they do not mention it by name. 

Relaxation  

Relaxation followed as another common theory attributing the positive effect of music in 

surgical interventions to relaxation, mentioned in 35% of studies. Half of these stated only 

that music caused or improved relaxation, with no further description of how music creates 

this effect (Ajorpaz et al., 2014; Allred et al., 2010; Chen et al., 2015; DeMarco et al., 2012; 

Di Nasso et al., 2016; Jafari et al., 2012; Nilsson, 2009). 

 Lee, Chao, Yiin, Chiang, et al. (2011), Lee, Chao, Yiin, Hsieh, et al. (2011) and 

Vaajoki et al. (2011) state that music provides a mental focus, which can aid in inducing the 

relaxation response. Phadke et al. (2014) state that music promotes the relaxation of tense 

muscles, although how music does this (and the music elements conducive to this) was 

neither discussed nor measured. Tabrizi et al. (2012) attribute the effectiveness of music to 

induce relaxation to the ability of music to stimulate alpha waves, which leads to the release 

of endorphins, thus causing relaxation. Thompson et al. (2014) and Vaajoki et al. (2011) state 

that music affects the sympathetic and parasympathetic nervous systems, inhibiting 

adrenergic activity, tension, and sweat gland activity and improving cardiovascular rhythms 

and respiration, metabolic rate. However, exactly how music stimulates alpha waves or 

affects the sympathetic and parasympathetic nervous system is not discussed.  

 Terms used to describe music appropriate for relaxation interventions were often 

subjective, with descriptors including ‘soothing’ (Allred et al., 2010; Nilsson, 2009), ‘smooth 

rhythms’, ‘peaceful’, ‘dreamy’, ‘serene’, and ‘undramatic (Nilsson, 2009). Nilsson (2009) 

and Di Nasso et al. (2016) advocate slow tempos and rhythms, with Chen et al. (2015) and 

Jafari et al. (2012) specifying a tempo of 60-80bpm, although they do not provide an 

explanation for how slower tempos and rhythms evoke relaxation. Di Nasso et al. (2016) 

speculate that slow rhythms and melodies make the music emotionally ‘neutral’, thus evoking 

physical and emotional relaxation. Jafari et al. (2012) emphasises the importance of 

                                                 
12 Gate Control theory states that music can capture the patient’s available attentional capacity, thus closing the 

‘gate’ and inhibiting the sensory nerve fibres that transmit pain signals to the brain (Melzack & Wall, 1965). 
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considering cultural factors, while Vaajoki et al. (2011) claims that favourite and familiar 

music reduces muscle tension, and deepens and steadies respiration – again, the exact reasons 

underlying why familiar music is more likely to cause these effects than unfamiliar music is 

unclear. Di Nasso et al. (2016) advocates the use of musical instruments that are tuned to 

A432(Hz) as opposed to the standard Western tuning of A440, stating that this frequency is 

closer to natural human frequencies, although how it is beneficial in increasing relaxation is 

not explained.  

Entrainment   

Entrainment featured as a theory in 15.4% of studies, described by Özer et al. (2013) as the 

synchronisation of oscillating rhythms, while DeMarco et al. (2012) and Li et al. (2011) state 

that music can cause a shift in neuronal activity in the lateral temporal lobe and cortical areas 

devoted to movement, which subconsciously allows the patients’ bodily rhythms – such as 

breathing rate – to synchronise with the rhythm of the music. Arslan et al. (2008) and 

Jiménez-Jiménez et al. (2013) examine flow-on effects from entrainment, explaining how it 

can lead to a decrease in sympathetic nervous system activity – thus decreasing adrenergic 

activity, neuromuscular arousal, cardiovascular and respiratory rhythms, tension, metabolic 

rate, gastric acidity, motility, and sweat gland activity. Of the six studies that ascribed the 

effect of music to entrainment, only two mentioned a musical device that should be employed 

to cause this effect. DeMarco et al. (2012) advocate the use of steady rhythms, while Allred 

et al. (2010) employed music featuring 60-80bpm or less, inferring that heart rates higher 

than these are not conducive to healing.  

Endogenous analgesia   

The theory that music improved the health of patients via the release of endogenous 

analgesics was only present in three (7.7%) of studies. Li et al. (2011) state that music can 

mediate μopiate receptor expression, morphine-6 glucuronide, and interleukin-6 levels, while 

Motahedian et al. (2012) and Özer et al. (2013) attributed the reduction of pain and decreased 

need for analgesics to the music increasing endorphin levels. However, no study 

recommended musical styles or devices conducive to inducing endogenous analgesia.  

Emotional shift   

The final theory used to explain the positive effect of music upon the patient was that music 

was able to shift emotional states, stated in 23.1% of the studies reviewed. As with the 

theories underlying how music induces the relaxation response, theories tying the benefits of 
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the music to emotional shifts vary. Allred et al. (2010), DeMarco et al. (2012), Easter et al. 

(2010), and Ebneshahidi and Mohseni (2008) all claim that music reduces stress and anxiety, 

while Liu and Petrini (2015), Tabrizi et al. (2012), McLeod (2012), and Koelsch et al. (2011) 

all argue that music can increase positive feelings and a patients’ sense of wellbeing. Kipnis 

et al. (2016) argue that music can facilitate emotional coping, influencing emotions in a way 

that causes patients to perceive surgical situations as less threatening. However, these studies 

do not offer further details regarding exactly how music can decrease anxiety, and increase 

positive mood and facilitate coping. 

 Descriptions surrounding music conducive to emotional shift notably suffered from 

overuse of subjective terms, with descriptors such as “calming” (Ebneshahidi & Mohseni, 

2008), melodious (Liu & Petrini, 2015), harmonious and soothing (Allred et al., 2010) and 

pleasant rhythms (Allred et al., 2010; Liu & Petrini, 2015) being prominent. Liu and Petrini 

(2015) recommend 60-80bpm to encourage a mood shift, while Easter et al. (2010) advocate 

the patient’s music preferences, although in both cases an explanation of how these musical 

elements improve mood is not apparent. 

Number of theoretical frameworks listed per study  

 The majority of studies (89.7%) featured at least one framework describing how 

music can cause a physiological effect. Further information can be seen below in Table 7.  

 

Table 7  

Number of Theoretical Frameworks Described Per Study 

Number of 

Frameworks per study Number of studies % 

0 4 10.3% 

1 19 48.7% 

2 14 35.9% 

3 2 5.1% 

 

 Only 25.6% of studies clearly utilised music that was specifically designed to enhance 

the mechanism within the music that caused the specific effect/s. Of the studies reviewed, 

48.7% did not choose music according to their cited framework, and 25.6% claimed that 
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music was chosen according to the framework, but the music descriptions were too vague for 

this to be validated – i.e., stating that “soothing” music recommended for therapeutic 

situations was used (Ni et al., 2012) or that “relaxing music” was used (Tabrizi et al., 2012) – 

in both cases, with no description as to what constituted ‘soothing’, ‘therapeutic’, or 

‘relaxing’ music. Of those studies that did choose music according to at least one theoretical 

framework, the Sophistication of Music was significantly greater (t(37) = 5.19, p < .001, one-

tail),  and while the same comparison with Sophistication of Method was not significant 

(t(37) = 1.05, p = ,15, one-tail), there was a significant correlation between the latter measure 

and Factor 1 (Spearman’s ρ = .319, p = .024). Additionally, there was a lack of consistency in 

where studies listed the theoretical framework, with 61.5% of descriptions occurring in the 

introduction/literature review, 12.8% occurring in the method section, 12.8% appearing in the 

discussion/conclusion, and in one instance, split between the introduction and discussion. 

The relationship between intervention time and theoretical frameworks  

 The most evident relationship between intervention time and theoretical framework 

was found to be endogenous analgesia, followed by that of relaxation, both of which were 

either exclusively, or most commonly, performed postoperatively (see Table 7).  

Table 7 

Theoretical Frameworks Used at the Different Stages of Surgery 

Theoretical Framework Timing of Intervention 

 
Preoperative  

 
Intraoperative  

 
Postoperative  

Distraction 9 (23.1%) 

 

9 (23.1%) 

 

10 (25.6%) 

Relaxation 5 (12.8%) 
 

3 (7.7%) 
 

7 (18.0%) 

Entrainment 2 (5.1%) 
 

1 (2.6%) 
 

3 (7.7%) 

Endogenous Analgesia 0 (0%) 
 

0 (0%) 
 

3 (7.7%) 

Emotional Shift 3 (7.7%)   5 (12.8%)   3 (7.7%) 

*Where a study was listed as “perioperative”, 1 was added to the total frequency of Pre-, intra-, 

and post-operative studies; 1 was added to of the pre- and intra-operative frequency when 

labelled as “pre- and intraoperative”; and 1 was added to the pre- and postoperative frequencies 

when labelled as “pre- and postoperative”.  

  

Despite not overtly stating a reason behind the decision of the selected intervention time, all 

studies that cited endogenous analgesia employed music postoperatively (the point when pain 

is most likely to occur). Asides from endogenous analgesia, the most marked difference in 
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intervention time was for relaxation interventions, which most commonly appeared 

postoperatively.  

Influence of a music expert 

Although a comparison of sophistication levels between studies involving those that involved 

music experts and those that did not would be useful, the low levels of the involvement of 

music experts overall meant that such statistical tests lacked power. Despite this, the trends 

indicated that musical expertise positively correlated with sophistication. Thus, for the 

variable Sophistication of Music, the mean for studies involving any type of music expert (n 

= 9) was higher than for studies not involving an expert (n = 30, 3.89 vs 3.17, p = .14, one-

tail) with similar results for Sophistication of Method (4.11 vs 2.97, p =.09). Lack of 

descriptions regarding music selection and analysis likewise prevented a comparison between 

the sophistication levels of the different theoretical frameworks implemented.  

Participant music history and listening habits 

Only 7.7% of studies reported participants’ music history and listening habits. Of the three 

studies that did, Finlay et al. (2015) focused on music practice, reporting on whether the 

participant currently or previously played a musical instrument, the instrument type, duration 

of time the instrument was played, and years of formal music undertaken. Vaajoki et al. 

(2011) and Ilkkaya et al. (2014) not only looked at musical training, but at music listening 

habits, such as music exposure, general interest in listening to music, and music preferences. 

Although these studies reported the frequency of music history and listening habits, they did 

not analyse whether these factors impacted the physiological/psychological effects of these 

studies. Additionally, none of these studies investigated these aspects using a standardised 

measure.   

Patient feedback on the music intervention  

Only 25.6% of the studies reported the patients’ feedback on the music intervention. Of those 

that reported patient feedback, four studies provided a general overview of the feedback 

(Chen et al., 2015; Jiménez-Jiménez et al., 2013; Nilsson, 2009; Vaajoki et al., 2011), while 

the majority included more detailed statistics (Allred et al., 2010; Good & Ahn, 2008; 

Guerrero et al., 2012; Kipnis et al., 2016; Koelsch et al., 2011; Li et al., 2011; Wu et al., 

2012). Johnson et al. (2012) provided a general overview of the patient feedback; however 

this was supported only by the participants’ direct reports. Participant feedback focused on 

three key areas: the patients’ perceived effect of the music on their surgical experience 
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(Allred et al., 2010; Good & Ahn, 2008; Guerrero et al., 2012; Jiménez-Jiménez et al., 2013; 

Johnson et al., 2012; Li et al., 2011; Wu et al., 2012), the patients’ enjoyment/perceived 

pleasantness of the music (Allred et al., 2010; Chen et al., 2015; Good & Ahn, 2008; Johnson 

et al., 2012; Kipnis et al., 2016; Koelsch et al., 2011; Nilsson, 2009; Vaajoki et al., 2011), the 

patients’ desire to listen to music in a surgical environment  (Allred et al., 2010; Good & 

Ahn, 2008; Guerrero et al., 2012; Johnson et al., 2012; Kipnis et al., 2016; Nilsson, 2009), 

and the type/genre of music that patients desire to listen to in surgical situations (Guerrero et 

al., 2012; Li et al., 2011). 

Discussion 

Overview of reviewed studies 

The studies reviewed were from a wide range of countries, and were used to improve patient 

experiences in a wide variety of surgical procedures. From this review, it is clear that further 

research needs to be conducted to ensure that music is selected according to evidence-based 

theoretical frameworks, and featuring replicable and valid methodologies. Many aspects of 

music-based surgical interventions are still under contention, including whether researcher- 

or patient-selected music is most effective, and how employing musical devices in certain 

ways can cause specific effects. How studies employed musical devices fell under five 

primary theoretical frameworks: distraction, relaxation, emotional shift, entrainment, and 

endogenous analgesia. However, the low number of studies that chose music to evoke to a 

specific theoretical framework indicates the need for evidence-based music selection to 

become standard practice. 

Additionally, none of the studies sought to investigate whether certain types of music 

were more beneficial for certain types of surgery – for instance, whether music selected 

according to theoretical frameworks designed to slow physiological rhythms (such as 

entrainment/relaxation) is more appropriate for cardiovascular surgical patients than 

frameworks that feature more arousing music (like distraction). That these studies did not 

prioritise such evidence-based frameworks is highlighted by the lack of consistency in the 

placement of the description of these frameworks (in the studies reviewed, occurring in the 

introduction, method, discussion, or even split between two of the above). This makes it 

unclear whether the frameworks contributed towards the study design, or if the studies 

included them as a justification post-analysis. Furthermore, music engagement and listening 
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habits were rarely reported on, factored into analyses, or investigated using standardised 

measures, despite such tools being available13.  

The lack of musical expertise in music interventions is strikingly clear. When it comes 

to staging music interventions, the field places high importance on the qualifications of the 

health professionals conducting the interventions, with individuals such as registered nurses, 

medical doctors and surgeons leading the interventions. However, comparable knowledge of 

music appears to be of lesser value, with the overwhelming majority of studies reviewed 

lacking the involvement of a music expert or music therapist, and of the studies that did 

feature such involvement, many of these experts did not contribute as co-authors. It is 

possible that these factors contributed to the use of vague and misused terminology. For 

instance, Comeaux & Steele-Moses (2013) describe the music as ‘non-lyrical’ – it assumed 

that this term is used incorrectly as a synonym for ‘without lyrics’, and not the accepted 

musical definition – that it lacks sustained, long, flowing melodic lines (“lyric”, 1997).  

Similarly, Chen et al. (2015), uses the similarly vague term “smooth” to describe the 

rhythms – in musical lexicon, the closest objective description is arguably attributing this to 

the syncopated rhythmic style used in smooth jazz, although the intervention did not feature 

jazz music (instead, the study featured Chinese, Taiwanese and Czech classical music). 

Finlay et al. (2015) discuss the inclusion of high or low “rhythmicity” – this term is not 

commonly used in musical parlance, nor does it appear in most musical dictionaries or 

reference works (such as Grove Music Online). Strikingly, it is more commonly used in 

medical circles to refer to cardiovascular rhythms (Sigg et al., 2010). The way in which the 

music descriptors are frequently adopted from medical terminology (instead of using the 

standardised music terminology) further reflect how firmly music interventions are 

entrenched in the medical field, and the lack collaboration between music and health fields.  

Similarly, their use of “harmonicity” is arguably vague, and again is uncommon in the 

musical lexicon. In rare cases, it is used to when referring to compositional processes in 

spectral music, to refer to harmonies that are based upon the natural harmonic frequencies of 

instruments (Anderson, 2001). However, spectral music was not used in this study, making it 

more likely that the term was instead misappropriated – instead possibly referring to 

harmonic consonance, or conversely, harmonic complexity (i.e. triadic chords vs. extended 

chords).  

                                                 
13 For instance, the MUSEBAQ questionnaire (Chin, Coutinho, Scherer, & Rickard, 2018) measures musical 

training, amateur and professional music involvement, and participants’ music listening habits. 



 

Page | 77  

  

Involvement of music experts would improve music interventions by ensuring that 

music descriptions feature precise, accurate and standardised terminology, and aid in the 

selection of music that is conducive to the different theoretical frameworks (such as 

distraction or endogenous analgesia). For instance, genre, despite being a primary music 

descriptor, was often described inaccurately. For instance, Finlay et al. (2015), despite 

involving a music expert, overlooked several genres in the music description, while Allred et 

al. (2010) cited ‘easy listening’ music, describing it as sustained music lacking strong 

rhythms or percussion. However, ‘easy listening’ is generally understood to describe 

mainstream popular music encompassing light jazz from the 1940s – 1960s, and later soft 

rock – both of which often feature strong rhythms and percussion (Shepherd & Horn, 2012). 

Instances such as these hinder study replication and proper analysis of the effect of the music.  

Descriptions of musical elements often lacked justification. For instance, several 

studies stated their choice of music for its tempo of 60-80bpm (perhaps due to the popular 

belief that a tempo mirroring a healthy resting heart rate can encourage entrainment to 

healthier levels). Conversely, several studies reviewed documented music at fast tempos, 

which may have encouraged respiratory or cardiovascular entrainment to undesirably high 

levels. Other elements, such as dynamics, pitch range, and texture, were infrequently 

described, despite evidence showing that they can impact a patient’s health. For instance, 

dynamic and textural crescendos can cause increases in heart rate and respiration (Bernardi et 

al., 2009), while high pitches are frequently considered aversive, evoking anxiety and muscle 

tension (Zald & Pardo, 2002), indicating that these elements warrant further focus and 

additional consideration.  

Suggestions for clinical practice  

Music selector 

Whether researcher-selected music is more effective than patient-selected music is a 

commonly debated matter. Some researchers, such as Vachiramon et al. (2013) and 

Ebneshahidi and Mohseni (2008), claim that patient-selected music is more beneficial – that 

it has a greater anxiolytic effect, that it provides patients with a sense of choice, and that it is 

more conducive to distraction, making the hospital environment feel more like home. 

However, this implies that it not the music itself but the familiarity of the intervention that is 

causing an effect, and that other interventions based on familiarity (such as bringing in the 

patient’s furniture or family pet) would be just as effective. 
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Additionally, the benefits of researcher-selected music are often overlooked. Music 

can be more accurately chosen to evoke a specific theoretical framework (e.g. entrainment), 

and the tracks used and the duration of the intervention can be more accurately recorded, 

aiding the replicability of the intervention. Finally, having the researcher choose the music 

can prevent patients from inadvertently choosing music that is detrimental to the healing 

process – for instance, they may choose music with dynamic and textural crescendos, which 

may induce arousal of the sympathetic nervous system (Bernardi et al., 2009), thus hindering 

the healing progress. 

Furthermore, allowing the patient to select their music can risk ‘spoiling’ their 

positive associations with that music, or inadvertently choosing music that will increase 

arousal, and thus increasing heart and respiratory entrainment to unhealthily high levels. It is 

therefore likely that the best course of action is to have the patient choose a genre-specific, 

researcher-selected, limited set list. This allows for a degree of patient choice (and through 

this a sense of control). Additionally, this allows interventions to feature music choices based 

upon specific theoretical frameworks, that are easily replicable and able to be analysed.  

Elements to be reported on in music interventions 

It is advocated here that accurately describing the music should be considered a priority of 

those reporting upon music interventions. While genre can be valuable in providing a blanket 

descriptor of the music, the musical elements and emotional valence within each genre can 

vary drastically between different compositions. For instance, within the classical genre there 

can be fast compositions that express happiness (such as the ‘Overture’ from Bizet’s Carmen) 

and slow compositions that express sadness (such as the ‘Lacrimosa’ from Mozart’s Requiem 

in D minor). As such, using genre as the only descriptor is insufficient to ensure accurate 

replication in future interventions.  

Clear descriptions of the music would ideally focus on tempo, melody/mode, 

harmony dynamics, pitch range, and texture. Tempo descriptions, for instance, would benefit 

from going beyond a simple reporting of average tempo in beats per minute, and include 

tempo changes (immediate and gradual), and whether the tempo was adhered to strictly, or 

featured rubato. Melodic and modal descriptors could include the contour of the music (i.e., 

whether it is conjunct or disjunct), whether the melodic themes are repeated, what modes are 

used, and whether the melody is consonant or dissonant (i.e. whether the melody features 

notes that are not native to the chosen mode). Rhythmic descriptors can involve specification 
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of time signatures used; the absence or presence of pulse; whether rhythms are predominantly 

straight, dotted or syncopated; the use of cross-rhythms; the frequency of rhythmic repetition; 

and whether or not rhythms are generally short, sustained or varied. More appropriate 

harmonic descriptors can include descriptions of whether the composition is monophonic, 

homophonic, or heterophonic; whether the harmony is triadic or extended, consonance vs. 

dissonance, the frequency of harmonic change, whether devices such as suspensions are 

regularly used. Dynamics (such as the most prominent overall dynamic, or whether changes 

were overtly sudden or gradual), pitch range (high, low, narrow, broad, specification of 

octave frequency if notable) or texture (monophonic/homophonic/heterophonic/polyphonic, 

whether the texture notably thickens or thins) can also aid in providing more accurate musical 

descriptions.  

The descriptive terms above are objective, and as such are the most accurate for 

describing or analysing music within the context of health interventions. Despite the 

popularity and ease of featuring more subjective descriptors – such as ‘soothing’, ‘dreamy’ 

and ‘sedative’ – such terms can be impossible to replicate properly. For instance, ‘pleasant 

rhythms’ can be interpreted in a variety of ways. Listeners who prefer classical music may 

find straight rhythms ‘pleasant’, while those who love jazz or Ghanese traditional music may 

find straight rhythms dull, rating syncopation and polyrhythms as ‘pleasant’. Similarly, the 

term ‘organised’ (used for melody, harmony, rhythms, and so on) is arguably meaningless in 

that music itself is often famously defined as “organised sound” (Kania, 2017). The “smooth” 

melody lines described by Chen et al. (2015) can be interpreted as including melodies 

featuring step-wise/conjunct contours, consonant melodies, melodies featuring straight 

sustained rhythms, and so on; while “strong” rhythms (Ajorpaz et al., 2014; Allred et al., 

2010; and Good & Ahn, 2008) could arguably mean rhythms that are simple and straight, 

emphasising the pulse, or that they are complex and multilayered, at the forefront of the 

piece. As such, while subjective terms can provide insight into the atmosphere of 

compositions, they are most useful when paired with objective descriptions of specific 

musical elements. 

As this systematic review has revealed, it is essential to carefully consider the 

presentation of the music. Documenting the number and duration of interventions importantly 

allows for further investigation correlating the success of interventions with the amount of 

music provided. Additionally, studies infrequently set (or document the setting of) the 

volume of the music, although it is commonly stated in the literature that noise levels over 
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85 dB are hazardous, and that levels over 110 dB can cause hearing damage after only 

15 minutes (Daniel, 2007). Conversely, participants who were allowed to set the volume of 

the music set it to reportedly high levels (Guerrero et al., 2012), perhaps as a result of the 

high levels of background noise present in the hospital environment. Ensuring that music 

interventions are presented within a safe listening range could help to prevent inadvertent 

damage to hearing within this unfamiliar sonic environment.  

Music engagement and listening habits may impact the results of the intervention, and 

therefore, should also be measured using standardised measures and factored into final 

analyses. Studies show that musicians have different reactions to music than non-musicians – 

for instance, musicians can better sort thematic variations that share underlying structures but 

have highly varied surface features (Bigand & Poulin-Charronnat, 2006). Musicians have 

also been found to exhibit closer and faster cardiovascular and respiratory modulation to 

music (Bernardi et al., 2009), perhaps predisposing them towards entrainment.  

Finally, while quantitative measurements of physiological and psychological 

responses are important, the patients’ feedback on the music interventions should also be 

taken into consideration. It can provide insight into whether the patients’ perceived effect of 

the music correlates with the measured effects, and also into the reception of and desire for 

music-based surgical interventions.  

Incorporating theoretical frameworks  

An important factor when it comes to implementing music in an intervention is understanding 

the underlying frameworks through which music will affect the patients’ physiological and 

psychological states. By selecting one or more complementary theoretical frameworks to 

focus on for the intervention, music can be more accurately selected or written to sit within 

these frameworks, potentially increasing the accuracy of the intervention. Ideally, the 

description of theoretical frameworks would be within the method section, where it is made 

indubitably clear that the theoretical frameworks are employed as a conscious decision by the 

researchers. 

 Additionally, further investigation could indicate whether employing music chosen 

according to different theoretical frameworks at different intervention times could make for 

more optimised interventions. For instance, emotional shift and relaxation interventions may 

be best to combat pre-operative anxiety, while distraction interventions may work best intra- 

and post-operatively to deal with the potentially disturbing sounds of the operating theatre 
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and recovery rooms. Endogenous analgesia may be the most appropriate to deal with 

postoperative pain, while entrainment may bring elevated respiratory and cardiovascular 

levels down to healthier levels throughout the surgical experience.  

Further to the studies reviewed above, additional literature provides clarification 

around the five primary theoretical frameworks for music intervention as follows: 

Distraction 

Distraction is not a quality inherent in music alone, but can be evoked by visual, haptic, 

olfactory, or gustatory stimuli, both singularly, or in combination. Distraction interventions 

should be designed to capture attention, as interventions that become boring risk losing the 

patient’s attention, thus decreasing the efficacy of the intervention (McCaffrey & Pasero, 

1999). Therefore, the optimal music to distract would ideally feature contrast, music and 

direction, and avoid homogeneity and overuse of repetition. McCaffrey and Pasero (1999) 

stress the importance of emphasising rhythm in music written or chosen for distraction 

interventions, as it can better engage the patient and facilitate concentration. Musical devices 

such as rhythmically varied counter melodies, cross-rhythms, syncopation, and polyrhythms 

would therefore be ideal for music designed to distract.  

Relaxation 

Unlike the relatively unified theories that are used to explain distraction, the theories used to 

explain how music induces relaxation are varied. It is thought that music may induce 

relaxation by providing a mental focus (Vaajoki et al., 2011), promote the relaxation of 

muscles (Phadke et al., 2014), or even as a result of stimulating alpha waves (Tabrizi et al., 

2012). Outside of the studies reviewed, the literature provides ample direction for the optimal 

music for relaxation interventions. Gaston (1951) recommends sustained melodic passages 

featuring legato articulation and simple, minimalist rhythms (especially if set over ostinati), 

and advised against the activating effects of detached, staccato articulation, rhythmic 

complexity, and percussion. Research by Tan, Yowler, Super, and Fratianne (2012) sought to 

test these recommendations empirically, and confirmed Gaston’s recommendations. Robb 

(2000) recommends predictable dynamics that lack variation, stepwise melodic movement, 

and small ensembles featuring strings, piano and flute, while Kjaer (n.d.) and McCaffrey and 

Pasero (1999) also recommend predictability and repetition. Researchers advise against 

musical devices such as dissonance and syncopation (Kjaer, n.d.), and arrhythmic music with 

very slow tempos (Tan et al., 2012). Research suggests that even the frequency to which the 
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instruments are tuned can impact a relaxation intervention - Di Nasso et al. (2016) advocates 

tuning musical instruments to A432(Hz) as instead of the standard A440(Hz) for relaxation 

interventions, as this frequency is closer to natural human frequencies. This concept is 

expanded on by Masala & Merolle (2017), who argue that most of the body’s vibrations are 

multiples of 8 – such as alpha brain waves (8Hz), DNA frequency (256), and the percentage 

of water in the human body (72). As such, Masala & Merolle postulate that as A432 is also a 

multiple of 8, it is more likely to resonate with the body and result in the relaxation effect.  

Entrainment 

Entrainment is designed to cause the rhythms of the body – such as heart rate and respiratory 

rate – to synchronise with the music, and thus slow down to healthier levels. Again, literature 

outside of the studies reviewed can provide valuable insight into how to design music 

targeted towards entrainment. In the studies reviewed, Allred et al. (2010) used music 

featuring tempos of 60-80bpm or less, arguing that higher heart rates are not conducive to 

healing. This argument is in line with research completed by Custodis et al. (2010), who state 

that compared to a resting rate of 62bpm, a resting heart rate over 83bpm significantly 

increases the risk of mortality, while heart rates below 70bpm are safer for patients with heart 

conditions. Additionally, researchers can take advantage of the fact that the entrainment is 

more likely to occur between two initially similar rhythms (i.e. the rhythm of the music and 

the patient’s physiological rhythms) (Hodges, 2009). Thus, music should first match the 

patient’s internal rhythms (which are likely to be much higher than the optimal tempo due to 

anxiety), before gradually shifting the tempo to a rate more conducive to healing.  

Additionally, researchers should be aware that certain music elements can either 

complement or work against entraining patients’ body rhythms to healthier rates. Rests, 

diminuendos, sudden pianissimos can decrease heart rates (Landreth & Landreth, 1974), as 

can random periods of silence (Bernardi et al., 2006), making them ideal complementary 

devices in an entrainment intervention. Conversely, music featuring driving, insistent 

rhythms, mounting sequential passages, and an increase in dynamic intensity can increase 

heart rates (Landreth & Landreth, 1974), as can loud, staccato passages and slow, gradual 

crescendos (Bernardi et al., 2009; Hodges, 2009), and these should therefore be avoided 

during entrainment interventions.    
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Endogenous analgesia 

According to some theorists, the success of music in reducing pain can be attributed to the 

ability of music to activate dopamine and endogenous opioids, which have antinociceptive 

qualities (Shimizu et al., 2004; Wood, 2006). Music has been found to activate areas of the 

brain involved in opioid and dopamine transmission (Levitin, 2007; Menon & Levitin, 2005) 

and research has linked this activation to sections of the music where the composer violates 

the listeners’ expectations (Salimpoor, Benovoy, Larcher, Dagher, & Zatorre, 2011). As such, 

music that features musical surprises by first setting up and then breaking patterns would be 

ideal for inducing endogenous analgesia. For instance, repetition can be used to composers’ 

advantage – melodic, rhythmic or harmonic patterns can be established, with later repetitions 

featuring surprising changes. Huron (2007) describes the ‘garden path surprise’, whereby a 

composer manipulates the strong and weak beats of a bar to create the illusion of a false 

metre which is later foiled by the revelation of the actual metre. Importantly, such musical 

devices are the antithesis of the homogeneity common to the new age, meditative styles 

promoted as ‘healing’ music. 

Emotional shift 

Positive shifts in emotion are often used to explain how music interventions improve the 

health of patients. It should be possible to create music that has a higher chance of creating a 

positive emotional shift by taking inspiration from a popular music therapy technique known 

as the iso principle. This technique states that music is more likely to shift the patient’s 

emotional state if the music first matches their mood before attempting to shift it (Altschuler, 

2001). This idea is not a novel one – documentation of this method of music-based treatment 

occurs as early as 1806, in a dissertation by Samuel Mathews: 

…we should be particular in having the notes accommodated to the excitability of 

the patient's mind. With this precaution, we may gradually raise the tunes from those 

we judge proper in the commencement, to those of a more lively nature; and 

imperceptibly draw the patient's mind from itself, (if I may be allowed the 

expression) and thus obtain for him, a temporary respite from his mental anguish. 

(Mathews, 1806, pp. 13-14) 

This concept was further refined by Ira Altschuler in the 1940s (Graber, 2014), who named 

this process the iso principle – the term ‘iso’ meaning ‘equal’. Altschuler explains that the 

patient’s mood must first be ‘captured’ by the music, and that the capturing of the mood is 
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more likely to occur if the music initially matches the patient’s mood and mental tempo. 

Thus, music in a minor key is more likely to capture depressed mental patients, while 

hypomaniacal patients are more likely to be captured with music that has a fast tempo 

(Altschuler, 2001). Merritt (1990) speculates that this can occur because the iso principle 

facilitates an easier release of the patient’s tension. Although none of the music intervention 

studies in the systematic review applied the iso principle to the selection of music, doing so in 

future interventions may improve the likelihood of the music shifting the emotional state of 

the patients.  

 According to Altschuler (2001), music is more likely to improve the listeners’ mood if 

it first matches their mood, before slowly shifting towards the targeted more positive state. 

Music interventions could therefore begin by matching the more anxious mood common to 

surgical patients, by featuring musical devices associated with anxiety, such as faster, highly 

changeable tempos, irregular and complex rhythms, chromatic or minor modes, ascending 

melodic contours, wide melodic range, high pitches, dissonant harmonies, sharp articulation, 

and large variation in dynamics (Breslow, 1972; Gabrielsson, 2009; Gabrielsson & 

Lindström, 2010; Juslin & Timmers, 2010). The music used in the intervention could then 

gradually shift to feature music devices associated with peacefulness and pleasantness, such 

as slow tempi, regular rhythms, major mode with a strong tonal centre, narrow melodic 

ranges, descending melodic contours, simple and consonant harmonies, and quiet dynamics 

(Gabrielsson, 2009; Gabrielsson & Lindström, 2010; Juslin & Timmers, 2010).  

 The induction of specific emotions is further supported through the use of 

instrumentation. For instance, instruments such as violin and cello are more likely to induce 

emotion (Juslin & Timmers, 2010), while timpani can convey anger (Behrens & Green, 

1993), and instruments featuring soft timbres, soft note attacks, and fewer, low harmonics can  

induce happiness (Gabrielsson, 2009; Juslin & Timmers, 2010).  

Summary and Conclusion 

This systematic review has provided strong direction for composing or selecting the 

optimal music for surgical interventions by identifying five key theoretical frameworks 

underpinning how music is likely to cause an effect. Greater involvement of musical experts, 

selecting music according to health-focused theoretical frameworks, and including more 

accurate and detailed descriptions of the music, the participants’ music history, and 

participant feedback is likely to increase the effectiveness of interventions. The further 
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development of these frameworks into methods of writing intervention music targeting 

specific health outcomes is discussed below in Chapter 4, Phase 2.  
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Chapter 4: Phase 2A: Autoethnographic Account of the Development of the Neutral and 

Aversive Compositions 

Introduction 

As outlined in the methodology chapter, it was determined that a neutral composition was 

required to act as the base framework for the method compositions, and to be used as a 

control condition against which the method compositions could be tested. Moreover, the 

addition of an aversive control condition was needed to challenge the common assumption 

that all music has beneficial properties. This chapter documents how I composed the neutral 

and aversive conditions, and my initial attempts to harness musical elements conducive to 

improving health outcomes within my compositions. A description of the underlying 

methodologies used can be found in Chapter 2: Methodology. 

The Test Composition  

Before creating the method compositions, I decided to create a simple test composition, 

focusing on the method of endogenous analgesia. I hypothesised that it would be a challenge 

for composers – notably those who have undergone several years of university level training 

and who are naturally inclined to break from tradition in their search for innovation – to be 

able to consciously refrain from these tendencies to write a more traditional sounding 

composition that strictly adhered to the health-based methods. The test composition was 

designed to trial this, to provide insight into the practicalities of writing music for this 

purpose, and to estimate the time needed to compose an accurate method composition.  

My compositional process began with devising a method for writing music for 

surgical situations according to each of the five theoretical frameworks outlined in the 

systematic literature review: distraction, relaxation, endogenous analgesia, physiological 

entrainment, and emotional shift. For each method, I created a list of elements that should be 

included and excluded for each composition. Where deemed necessary, I also divided the 

elements into high and low priority. Interestingly, my evident desire for order contrasts 

against the typical anarchic, individualist, creative thinking commonly associated with artistic 

types - instead, it is more in line with conventional thinking styles which favour attention to 

detail, order and clear guidelines (Balkis & Gülnur, 2005). This thinking style is perhaps 

what drew me to this project, and underlies the way that I decided to structure the method 

guidelines. Additionally, considering personality types when recruiting composers to work in 
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incorporate the method-specific elements at a later date. The elements that were 

subconsciously employed included two sequences, the 5-4-3 pattern (a predictable sequence) 

was present twice, and the intervals were predominantly small. The latter half of the melody 

already had a descending contour, while I used the gap-fill principle three times. Except for 

the first three bars (the rhythmic garden-path deception), the melody features three 4-bar 

phrases (expected in listeners).  

I only consciously employed two devices. The first is the garden path metric illusion 

that begins the theme, where I took advantage of the fact that listeners generally assume 

binary over triple meter. The first three bars appear to be in duple time, which makes the 

following revelation that the theme is in triple surprising. The second is where I purposely 

used gap fill in conjunction with the drive towards the tonic. Here, not only is the tonic 

resolution felt to be imminent due to the treatment of the phrases, but the downwards leap to 

the D creates a strong drive for the pitch direction to reverse – and land on the tonic. Smaller 

scale devices, such as that large intervals ascend while small descend, I decided to avoid. I 

felt that attempting to impose these rules on every note would make the melody seem more 

forced, pieced together, and less natural. Besides, as this music requires a balance between 

the expected and unexpected, the smaller devices such as these become redundant as a 

roughly equal mix of both naturally occurs. 

That I am a Western-enculturated composer can act as an alternate explanation for the 

high number of naturally present method devices. The endogenous analgesia method is 

largely dependent on the pleasure the listener derives from the music. As described in Music 

to Induce Endogenous Analgesia (Chapter 6), pleasure is so often dependent on the listener’s 

ability to be able to predict what is about to happen in a piece, which is dependent on their 

musical enculturation. As composers are not machines, but a product of their environment, 

this musical enculturation will be present in them, and will, therefore, inform the way that 

they naturally compose. This enculturation can aid in explaining the success of many music 

interventions, where the music used has not been designed for health purposes, or selected for 

certain beneficial elements.  

Some elements of entrainment were incorporated to mitigate potential negative 

impacts on the listener’s health and maximise the potential health benefits of the test 

composition. As such, the tempo was set to 70 beats per minute to prevent the heart rate from 

entraining to an unhealthily high rate (as described in detail in Chapter 6 under Music to 

Physiologically Entrain). Additionally, I decided to use the natural minor (Aeolian) mode. 

This mode has more possibilities for dissonance than the major mode, allowing for the 
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increased manipulation of tension and release – a major component for endogenous analgesia 

(discussed in Chapter 6 under Music to Induce Endogenous Analgesia). However, it features 

less dissonance than the harmonic and melodic minors (i.e. VII7 vs vii°7/vii±7; or im7 vs i^7). 

Therefore, while retaining the ability to induce the required tension, and release, it is less 

likely to entrain a negative emotional state as a result of overwhelming tension and negative 

valence.  

Following the composition of the melody, a harmonisation was written featuring solo 

harp instrumentation. Again, the chords were initially chosen intuitively, although major 

chords were favoured over minor to promote a more ‘hopeful’ musical atmosphere. As such, 

should emotional entrainment occur, a negative mood was less likely to be produced. Aside 

from this, and as with the melody, many devices conducive to the endogenous analgesia 

method occurred naturally (see Figure 12 below). The melodic lines in the left hand featured 

gap fill, while repetition in bars 7 and 13 created a sense of familiarity. The harmonisation 

featured suspensions, which created a very strong expectation for resolution.  

After this intuitive selection, I manipulated chords so that they played to Myer’s 

(1956) law of successive comparison. The chordal sequences, based upon the initial i – VII 

cell, featured increasing levels of complexity. This repetition created a mental schema for this 

sequence in the listener – thus facilitating prediction – while the increasing complexity 

engages the listener (preventing habituation) and creating musical surprise.  
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displacement that follows, created tension and a yearning for stability without sacrificing the 

strong grounding provided with the ever-present pulse14.  

While this process was strongly analytical, I was still able to retain my compositional 

‘voice’. One technique that I favour in my writing is that of splitting the notes of a melody 

across different instruments, sustaining each note to mimic the effect created by a piano’s 

sustain pedal, and using this to create the harmony. However, aside from being a signature 

compositional effect, this technique is highly conducive to endogenous analgesia, as it creates 

and sustains tension through the dissonance that arises from the resultant harmony. Even 

when this dissonance extends to polychords, the strong contextual grounding in the melody 

creates the illusion of consonance, which can be perceived as less aversive by the listener 

than dissonance for dissonance’s sake. 

                                                 
14 Further details on the law of successive comparison and tension-release, and the reasons behind their use in 

the endogenous analgesia method, can be found in Chapter 6: Proposed Methods of Composing or Selecting 

Music for Health Outcomes.  
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In retrospect, such a micro-level focus may not be as necessary when it comes to the final versions of the methods intended for use in the 

field. Prioritising higher-order devices will likely be less off-putting and overwhelming to composers new to working in this field. However, this 

initial undertaking not only revealed that it is possible to write music specifically targeted at a health outcome, but it has given some insight into 

the success of many past interventions. Similar to my own experience, it is likely that many composers will naturally employ some elements 

conducive to the method discussed in this thesis. However, the method guidelines will aid in ensuring that not only are detrimental musical 

devices are avoided, but that the compositions that are written or selected are as beneficial as is possible.  

 

Figure 13. Orchestration of the Melodic Theme   

 Figure 13. This introductory statement, where the melody is slowly teased out, occurs before the full statement of the theme.  
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The Neutral Composition  

When setting out to write the neutral composition, I had to define ‘neutral’ within this 

context. Within this study, ‘neutral’ had to mean that it did not contain any elements that 

were crucial to the five methods. In order to ensure this neutrality, I organised the musical 

devices listed in the five method prototypes according to the following: “Common across all 

methods”, “Common across some methods”, “Unique to this method”, and “Specifically 

avoided in other methods”15. This organisation allowed me to create a set of guidelines for 

the neutral composition, and to include devices that were “common across all methods” and 

that were unique to a specific method, and to avoid devices that were “common across some 

methods”. My compositional process for the neutral composition followed Brindle’s (1986) 

recommended format: that the composition should first be blocked out, with detail added later 

on. Although I had not read his writings at the time, with the neutral composition, the melody 

was written first and was subsequently reviewed and altered according to the list of 

requirements. This process was repeated with the basic harmonisation, and again a third time 

after orchestrating the full composition.  

Despite the heavy restrictions set by my own enforced guidelines, I was able to make 

a few creative (albeit informed decisions). I ultimately decided for both the neutral and 

method compositions to be in the classical genre, as it is routinely used in music-based 

surgical interventions, and is predominantly effective (Allred et al., 2010; Bellieni et al., 

2013; Binns-Turner, 2008; Shabanloei et al., 2010; Taylor et al., 1988; Vaajoki et al., 2012; 

Voss et al., 2004). I set the instrumentation as solo piano, due to its familiarity, and its ability 

to handle both melody and harmony. Additionally, due to it being used traditionally by 

composers for short scores, I theorised that this would make it easier to use the neutral 

composition as a framework for the method compositions. The full neutral composition score 

is in Appendix E.  

The knowledge that I gained through the music psychology courses taken and my 

immersion in the literature surrounding music medicine significantly altered my 

compositional practice, and I found myself considering how my music would affect the 

physiology or psychological state of the musicians and non-musicians. Even more so than 

with the test composition, this contributed to my becoming overwhelmed with the sheer 

number of devices that I had to work with. Even approaching the composition in a step-by-

                                                 
15 This aspect was less for the development of the neutral composition, and more to provide me with some 

insight into the extent of the differences between methods. 
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step manner – writing the melodic themes, blocking out the standard harmonisations, and 

then orchestrating it – I found it difficult to organise the required elements mentally. I found 

myself unable to divorce the specific devices from their effects and contexts so that I could 

simply compose, and rather than approaching the neutral composition as a single entity, it felt 

as if I was “writing six pieces at once, all of which are dependent on the others”. (Personal 

composition journal, 6/10/2015). At the conclusion of the compositional process, I found 

myself experiencing a mix of jubilation for its completion, and frustration for the difficulty I 

experienced in implementing the guidelines: 

Finally, I’ve finished the control piece… or, I thought that I had. I went through the 

list of elements that I had to include/avoid again and I missed a couple. However, 

there’s a great deal that I had to keep in mind – some number crunching showed that 

the list of things to include numbered 10 points, while the list of things to avoid 

numbered 76. That’s EIGHTY-SIX things in total. And I only missed one. Which 

isn’t bad, all things considering. So I’ll have to go and delete a ritenuto before I can 

truly say that I’m finished. (Personal composition journal, 3/11/2015) 

While the neutral composition was an amalgamation of the five methods, and therefore more 

extensive than each set of guidelines, I was still worried that this might have increased the 

difficulty of implementing the guidelines and contributed towards a more negative reception 

of these methods among composers. My knowledge of the physiological and psychological 

effects is not common in my field. In my undergraduate degree it was not a core subject for 

composers, but merely an elective. 

Similarly, the composer participants’ undergraduate degree offered training in the 

psychology of music only as an online elective. This lack of focus on the physiological and 

psychological effects of music extends to the literature – when reviewing articles surrounding 

the learning and teaching of composition, and upon the act of composing itself, it was 

difficult to find any that discussed how music can affect a listener’s physiology or 

psychological state. While my knowledge in this area inspired me to work in this field and 

provided me with the skills to develop the methods of composing music for health, it is 

unclear whether this knowledge helped or hindered the actual process of composing to these 

methods.  

Other struggles that arose during my compositional process included my ability to 

complete the composition in a timely manner, and dealing with the lack of creative freedom. I 

found it “quite hard to keep to the restrictions, and stem my instincts to insert a bar of a 
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different time signature, or to add more dissonance to the chosen chords” (Personal 

composition journal, 24/09/2015). I found myself wishing that I could add a single bar 5/4 

here, a more dissonant section there – that my ‘creativity’ was pushing me to write one way, 

while my sense of logic needed to resist. I did not look forward to writing the composition, 

and became angry and frustrated with myself when what I considered to be a bland melody 

endlessly replayed itself in my mind’s ear. On the surface, the need to strictly adhere to an 

extensive list of guidelines can be seen to inhibit creativity. I was not free to explore a sense 

of creative voice, or to make creative decisions to the extent that would occur in normal 

compositional practice. This led to an internal debate on whether the method and control 

compositions were creative, to the point where I wondered as to whether the resultant music 

could be classed as ‘art’ as music generally is. As Debussy states, “Works of art make rules 

but rules do not make works of art” (Varèse, 1997, p. 300).  

I was concerned that these factors would negatively impact other composers who 

were considering (or were recruited to) work in this field, and result in negative experiences 

that would deter them. However, after the completion of the neutral composition, I began to 

understand the extent to which creativity existed within the project. It took a creative mind to 

problem solve, and to bring together all the required elements in a way that resulted in 

cohesive compositions. Additionally, while I chafed at the restraints of the method 

guidelines, the act of providing restraints can be seen as a vehicle for creativity. According to 

Stokes (2005), restraints are barriers that lead to breakthroughs, while complete freedom 

becomes a hindrance: “the more constrained the solution paths, the more variable, the more 

creative, the problem solvers” (p. xiii). 

Furthermore, discussions held with composer friends and colleagues revealed that 

there is a great diversity in compositional approaches and processes between individuals. My 

experiences in writing and reflecting upon the neutral composition spurred me to investigate 

how the guidelines were received, and how they altered composers’ compositional processes, 

by recruiting other composers to work on the method compositions. Chapter 5: The 

Feasibility of Writing Music for Health Outcomes: Composer Experiences and 

Contextualised Attitudes (A Pilot Study) documents this investigation. 

The Aversive Composition 

The hypothesis was that this composition would be less effective at achieving the intended 

health outcomes, and in the worst case, even result in harm. As with the method 

compositions, this aversive music composition is a modification of the neutral composition. It 
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was written while other composers wrote the method compositions (as documented in 

Chapter 5). The score of the aversive composition can is in Appendix F. 

One of the aims of the aversive music condition was to ensure that most non-musical 

elite listeners would dislike the composition. As discussed by Huron (2007), a degree of 

predictability is necessary for musical liking – as a listener successfully anticipates points in 

the music, pleasure centres are activated in the brain. Therefore, by ensuring that listeners 

found it impossible to predict any musical events in the aversive composition, I theorised that 

most listeners would indeed find the ‘aversive’ composition aversive. To achieve this, I 

decided that most of the modifications to the neutral composition would be done completely 

by chance, in order to prevent any subconscious efforts to make the aversive composition 

more appealing. Compositions written according to chance-based methods are known as 

aleatoric music, named after the Latin word alea meaning ‘dice’ (Curreri, 2013). Curreri 

(2013) states that “the aleatoric composition is free from expectations because the music 

relies on chance and not on memory, likes and/or dislikes” (p. 105). While this is not true of 

all aleatoric compositions, the resultant freedom from expectations and low predictability 

makes aleatoric music highly appropriate for the aversive composition.  

For the aversive control composition, I used dice as an integral component of the 

compositional process. I began by creating tables and formulae to modify musical devices by 

rolling dice (see Appendix G). Each pitch of the control composition, for example, was 

changed to a new pitch by rolling a twelve-sided die, while rolling a six-sided die determined 

the octave of each pitch. The tempo of each piece was chosen, followed by the rhythm, 

dynamics, and articulation. While this composition is an extreme example of what aleatoric 

music might otherwise be, I hypothesised that the strong exaggeration of the aleatoric devices 

would result in clearer negative physiological and psychological responses. 

The allocation of the pitches to the chosen instrumentation was the only thing that was 

determined by me, rather than the dice. Done concurrently with rhythm, each note from the 

altered piano score was assigned to an instrument by evaluating how the range of the note sat 

within the tessituras of the chosen instrumentation to ensure playability (in case the 

opportunity arose to record a live realisation of the composition. These instruments included 

brass – trumpet, trombone and tuba, and piccolo. I chose brass instruments as research 

suggests that the timbre of this instrumental family are more likely to evoke negative 

emotions than strings or woodwind. Bruner (1990) states that listeners found brass timbres to 

convey “cold, hard force” (p. 95), and that they are often perceived as more serious and 

grotesque than other timbres (although brass timbres can be perceived as triumphant 
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depending on the context). I added piccolo for its high register, as Zald and Pardo (2002), 

found that sounds with a fundamental frequency of 4000-6000Hz (B7 – F#8) were rated as 

highly unpleasant by listeners, causing them to cringe, experience muscle tension, and 

experience increases in anxiety. As such, I maximised the potential for inducing anxiety by 

transposing the piccolo part up the octave wherever possible. This caused many of the pitches 

to fall within this ‘aversive’ target range of 4000-6000Hz.    

The compositional process used for the aversive composition was considerably 

different to my usual, largely intuitive compositional process – snippets of melody will 

“appear” in my head, which I then write down, and later slowly tease out and develop. 

During this process, notation software is used to frequently play back these ideas, so that I 

can consciously decide or intuit where I wish the composition to go. I find this compositional 

process incredibly draining, yet indescribably rewarding. The aversive composition, however, 

was more akin to data entry – roll dice, change note, roll dice, change note and so on. 

Whereas my usual compositional process requires my undivided attention and complete 

silence, much of the aversive composition was composed with the audio muted, often with 

other music playing in order to prevent boredom. I only listened to the when I had finished 

modifying an element, and even this was more for curiosity’s sake rather than out of any 

compositional necessity. Rather than becoming fully engaged, almost consumed by the 

compositional task, I felt highly distanced from it, and found it incredibly tedious. 

This sense of tedium has been experienced by other composers when writing aleatoric 

music. Wuorinen (1963) describes his own process of aleatoric composition “rather boring” 

(p. 59), arguing that such styles of music devalue the act of composition as they call into 

question the necessity of the composer. Moreover, the aversive music composition very well 

could have been the product of a computer program. However, as David Cope argues, 

composers are an integral part of algorithmic compositions composed by computers – as the 

composer has created the software that produces the compositional output, the software is 

merely an extension of what the composer could do manually, had they enough time 

(Muscutt & Cope, 2007). It is this view that I took with my aversive compositions – although 

chance determined the changes, I set the parameters for these changes. Additionally, I knew 

that the composition had a distinct and important purpose – that of providing a comparison to 

the method compositions, and to aid in assessing the effectiveness of the method 

compositions. This enabled me to push past the tedium and continue to write (and eventually 

finish) the composition.  
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Although this allowed me to continue writing, it did not enable me to engage with the 

composition, especially during the final stages of writing. When listening to the playback of 

the composition, my mind constantly drifted, and it was highly difficult for me to listen to the 

piece actively. This echoes findings by Huron (2007) that unpredictability facilitates 

disengagement. When consciously listening to the piece, I felt strong dislike, and even mild 

headaches, although whether these headaches were as a result of the composition itself or a 

placebo stemming from the knowledge gained while developing the methods is unknown.  

Insights Gained from This Phase 

I entered the process of writing the test, neutral and aversive compositions with several fears 

– that the need to adhere to the method would stifle my compositional voice, that the alien 

nature of the process would deter me from continuing to compose for this purpose, and that 

my need to innovate and exhibit strong creativity would act as a barrier to working within the 

method. I worried that these factors would also make writing according to such processes 

unappealing to composers other than myself, and reduce the likelihood of incorporating them 

in composition curriculums in the event of the methods being validated and popularised. 

However, I was surprised at how much these fears were allayed after the project concluded.  

This phase forced me, for the first time, to sit down and objectively assess my natural 

compositional process in a way that I did not have time for during my undergraduate study. 

During my time as a student composer, I was made to write in increasingly complex styles, 

and to constantly push the bounds of creativity in my search for innovation and my own (at 

times, elusive) compositional voice. During the writing of the test composition, I had to 

confront and assess my compositional process in the name of research. While I believed that 

my approach was an instinctive, creative one, my approach was far more analytical than I had 

realised – I most often take a step by step approach, gradually building up the composition 

from the melody, to the harmony, to the orchestration. While this approach is more ordered, 

and less the individualistic anarchy generally associated with artistic types (Balkis & Gülnur, 

2005), I am certain that this allowed me to work within the highly restrictive methods that I 

created more easily. 

Furthermore, my participation in this project forced me to examine, contemplate and 

reassess the meaning of creativity. Up until and during my undergraduate years, the word 

‘creativity’ was used so frequently, and in so many contexts that in retrospect, the true 

meaning of the term was lost to me. However, by exploring the meaning of creativity within 
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the confines of this dissertation, I came to understand that creativity was not merely creating 

something novel. My compositions (and the related compositional methods) may not have 

featured novel musical techniques, but the purpose of the compositions and how the 

composer participants and I used the techniques were certainly novel and generative – and 

thus, creative (Stokes, 2005). Indeed, the problem-solving techniques that dominated my 

process were themselves, by nature, creative (Barrett & Gromko, 2007). Where a mark of 

creativity is including one’s personal style and displaying a sense of ownership (Lupton & 

Bruce, 2010), I managed to include what I identify as my own compositional ‘signatures’ 

within the compositions, despite needing to work within the strict constraints. Finally, while 

the process was often a struggle, I believe that this increased my levels of satisfaction after 

completing each composition.  

I discovered that the writing style was not as alien as I had feared. While I did have to 

mentally juggle the large number of techniques for inclusion/exclusion, my enculturation in 

the Western music traditions primed me for writing methods that were strongly reliant upon 

enculturated norms – especially that of the endogenous analgesia method16. Rather than re-

inventing the wheel, these methods build upon common, pre-existing systems. As I am a 

typical example of a composer who has undergone undergraduate-level training, it follows 

that other Western composers (who are also enculturated) would be similarly primed to write 

music according to these methods. As such, after these methods have been verified and 

refined, they could be incorporated into composition curriculums. This would help to 

normalise the concept (and increase the output) of health-based compositions. 

Summary and Conclusion 

This chapter documented the processes that I took during my initial attempts of 

writing music designed to target health outcomes. This insider perspective into the 

development of health-based music provides insight into what writing music for health 

involves. It is my hope that by demonstrating how I tackled some of the issues that arose 

from writing music in this style, composers can compare my compositional process to their 

own, and through this better assess their suitability and desire to work in this field. The 

following chapter expands on these findings by examining the attitudes and compositional 

processes of undergraduate composers engaged to write health-based compositions.  

                                                 
16 The methods themselves are discussed in detail in Chapter 6: Proposed Methods of Composing or Selecting 

Music for Health Outcomes. 
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Chapter 5: Phase 2B: The Feasibility of Writing Music for Health Outcomes: Composer 

Experiences and Contextualised Attitudes (A Pilot Study)  

Introduction 

There are many opportunities for musicians to become involved in health projects. In 

Australia, music therapy is gaining popularity as a profession, with the AMTA census (Jack 

et al., 2016) recording a steady rise in reported Music Therapy graduates, from 4 prior to 

1986, to 107 between 2011 and 2015. Conductors and researchers are increasingly working 

together on global scale community-based health projects – for instance, the Sing to Beat 

Parkinson’s choirs, designed to improve the health and wellbeing of those with Parkinson’s 

disease, is currently being run in the UK, Australia, China and South Korea (Crossen, 2017). 

The number of charities supporting the performance of live music in hospitals, hospices, day 

care centres, special needs schools, and nursing homes has grown (Trythall, 2006), affording 

performers with the opportunity to engage in this field. However, the existing literature has 

not explored opportunities for composers to engage with this area of research, and 

empirically-validated methods of composing music for health outcomes do not appear to 

exist. This chapter investigates whether this lack of involvement is due to the lack of research 

into this area, a lack of interest or willingness from composers, or the infeasibility of such a 

project. The methods used are discussed in detail in Chapter 2: Methodology. 

Results 

Implementation of the method guidelines 

Several key factors arose relating to the method itself. Firstly, the time frame of four weeks 

was found to be a challenge by all the participants. One of the participants believed that the 

time frame was something that should be overcome, relating it to similar circumstances in 

future commissions. The other two participants indicated that more time would have allowed 

them to plan the required alterations more accurately, improve the transition, add in interest, 

and further complete the project to their satisfaction. The feeling that there is not enough time 

is a common one in the field of composition. As renowned composer and conductor Leonard 

Bernstein famously remarked, “to achieve great things, two things are needed; a plan, and not 

quite enough time”. However, as indicated by the quote, and by the participant who 

compared the timeframe to circumstances surrounding commissions, the challenge of writing 

to such a strict deadline is normal – film composers, for example, must adhere strictly to 

production schedules, while those taking on commission work often must adhere to the 
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deadlines of whom they are writing for. In the case of this project, while all the composers 

indicated that the deadline was a challenge, they all completed their method composition 

within the prescribed time frame. 

 That the time frame was perceived to be insufficient may have been due to a lack of 

clarity in the method guidelines. Participants described the method composition as having 

instructions that were either moderately easy to understand (n = 2) or as understandable, but 

with some things that were unclear (n = 1). This lack of clarity was likely due more to a lack 

of clarity in the hierarchy of elements to be included or excluded. The structure of the method 

instructions (as seen in Appendix K) involved a brief description of the theoretical concept 

behind the method, the primary objective, followed by the musical devices pertaining to the 

method grouped by “high priority” and “low priority”. A list of general elements conducive 

to health outcomes (common to all methods) and a list of methods to be avoided followed, 

and was ordered by musical element (i.e. devices relating to melody, devices relating to 

rhythm, and so on).  

 In retrospect, I may have improved clarity by merging the method-specific and 

generally conducive elements, and by applying a similar hierarchy to the devices that should 

be avoided – organising them first by importance (high/low priority) and then by element. 

The length of the elements to be avoided appeared to overshadow the elements conducive to 

the method (as the latter was considerably shorter). One participant, for instance, commented 

that “I disliked that there were so many things that I wasn’t allowed to do, and that the list of 

what I ‘should’ do was so short – this hindered my creative process” (participant composer, 

survey response). Much of the email correspondence between the participants and myself 

also focused on this hierarchy of importance regarding the musical devices. For instance, 

confusion arose surrounding how strictly they needed to follow the guidelines, and with 

instructions that they perceived as conflicting17. One participant composer forwarded me two 

alternate drafts of their method composition, each of which exhibited an exaggeration of one 

of the required elements in the method guidelines. They explained their employment of the 

requested elements, enquired as to which draft was more appropriate, and asked for feedback. 

Another composer sent through a draft that exhibited many of the required elements, but 

                                                 
17 The contradiction was from the Physiological Entrainment method instructions, that stated that the main 

objective was to “start with a faster tempo (90-110bpm) and gradually slow to between 60-70bpm”, while 

“excessive use of rubato, ritenutos and accelerandos” should be avoided. That the latter referred to frequent 

tempo shifts outside of the primary objective was clarified via email reply.  
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pointedly lacked one that was integral to their designated method. Both sets of drafts revealed 

that the method guidelines were unclear in describing the hierarchy of importance of the 

musical elements. After clarifying which devices to prioritise (placing them in the context of 

how they affected physiology/psychology to evoke the framework), both participants very 

quickly replied with revised drafts which successfully employed the required devices. This 

indicates that providing brief statement contextualising the reasons for including/excluding 

the priority elements may aid composers in better understanding and implementing the 

guidelines, the reasons behind the enforced hierarchy, and empowering them to work in a 

more effective and informed way.  

It is possible that a minor alteration to higher-education composition degrees may 

better prepare composers to work in the field of music and health successfully. The 

undergraduate degree in which all of the composer participants were enrolled offered training 

in the psychology of music only as an online elective. This lack of emphasis on a composer’s 

training in how music can psychologically and physiologically affect listeners is not isolated 

to these cases. When reviewing articles surrounding the learning and teaching of 

composition, and upon the act of composing itself, it was difficult to find any instances where 

the acquisition of knowledge of how music can affect a listener’s physiology or 

psychological state was discussed. Instead, the focus of many institutions appears to be on 

creating a learning environment that centres on technical achievement. While it makes sense 

that undergraduate composition courses focus on the development of student composers’ 

technical application, a stronger grounding in the theory behind how music can affect the 

listener on physiological and psychological levels would likely enable composers to grasp the 

method guidelines much more quickly, and reduce the levels of guidance required for music 

and health-based compositional projects. 

Another way to further clarify the guidelines is to simplify the list of devices that need 

to be excluded (for instance, combining “polymeters”, “irregular rhythms”, and “bouncing 

rhythms” into “complex rhythms”). I believed that I had insufficient time and resources to 

properly teach the participant composers the frameworks underlying the methods, and that an 

extensively detailed list of requirements was needed to allow the composers to process the 

information fully. However, simplifying these method guidelines would have helped to 

ensure that the devices crucial to each specific framework remained at the forefront, leaving 

less doubt about which should be granted priority. Additionally, when writing music intended 

for non-experimental situations (where ensuring the strict separation of the methods is not 
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necessary), the list of devices to include and excluded is likely to be considerably shorter. 

This should also contribute towards greater method clarity.  

Similar to how I felt overwhelmed during my initial forays into writing the method 

compositions, it is clear that the composers also felt under pressure to consider too much 

detail at the beginning stages of the composition. One participant, for instance, recounted 

how, after signing up for the project and studying the guidelines, they had to take a week to 

process everything before commencing the composition. This could indicate that the length 

and structure of the method guidelines may have been overwhelming to the participants. 

However, in the light of research by Wallas (1949), this may have just been a natural process 

of conscious thought. According to Wallas, there are four distinct stages of thought – 

Preparation (the accumulation and sorting of information), Incubation (crucial to severer 

intellectual problems, where the subconscious solves problems), Illumination (the solving of 

the problem) and Verification (where the answers are confirmed). In this case, the participant 

was likely to be in the ‘illumination’ stage, needing the first week to solve the ‘problem’ of 

how to successfully implement the method requirements into their composition.  

Another aspect that contributed towards ease of the method and the challenging time 

constraint was the provision of the neutral music composition as the framework upon which 

the method compositions were to be based. This aspect was included to improve the rigour of 

the experimental study and would not necessarily be used in compositions written exclusively 

for field use, however within the context of this project it appeared to affect the difficulty of 

the project. One composer participant, for instance, found that modifying the neutral 

composition increased the difficulty of the project: 

It was very difficult to implement some of the instructions as they involved a lot of 

reading of the original material… I wished that we were provided with an example 

method composition to demonstrate how to implement the changes to the control 

piece. It was difficult when presented with a “complete” work, to take it apart and 

remove so many features in order to conform to the instructions… there was no model 

on which I could bounce ideas off… this project required a lot more problem solving 

than creativity - it was more about adapting the control piece for the purpose of 

physiological entrainment rather than creating a work, which has a purpose (or none 

at all) that is largely self-directed. (Participant composer, survey response)  

Although there was no example available (as this was the first trial of its type), such an 

example would likely have been a greater compositional aid than the neutral framework. 
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Additionally, this comment indicates that this participant’s compositional process may have 

fallen under the framework of information processing theory, where problems are solved 

through trial and error, as a variety of possibilities that fit within a particular rule system are 

explored (Collins, 2005). In the case of this study, the rule system was either the 

physiological or emotional entrainment method guidelines, and the composers were made to 

solve the ‘problem’ of how to alter the neutral composition to comply with the method.  

Where one participant disliked the enforced use of the neutral framework, another 

participant found that it aided their compositional process: 

At first it was challenging to think about all the requirements and apply them to the 

composition but by going through each one and applying it to a section of the melody 

it became easier… it was similar to doing a theme and variations piece. I was more 

focused on editing the melodies to match the requirements and suit the instruments of 

composing new material. (Participant composer, survey response) 

With both of these participants, it is interesting to note that the participants’ perceived role 

appeared to shift from that of a composer to an editor. Further insight into the composers’ 

perceived shift in their role is found in research by Ran (2012), who argues the importance of 

allowing composition students to “realise their own vision”, and of them taking ownership of 

their creation. However, this was, in many cases, denied to the composer participants, as they 

were forced to base their work upon the neutral framework, and to strictly follow the rules of 

their methods (which they had no hand in the creation of). This may have contributed towards 

their reduced sense of ownership, and the perception of their role being more akin to that of 

an editor. One of these participants even labelled their score as such, citing myself as the 

composer of the original work, followed by themselves as the editor. 

That the compositional process was considerably different from the participants’ usual 

compositional process was considered as a reason behind the perception that the time frame 

was too short. However, data on this was conflicted. One participant admitted that it was 

similar to doing a theme and variations piece, but went on to say that they had not worked on 

anything similar in the past. The other two likened it to arranging, where strict guidelines are 

provided on the required alterations, although one of these participants echoed that they had 

not worked on anything similar to the past. That the compositional processes required to 

create the method compositions was uncommon is supported by the literature. Lupton and 

Bruce (2010), for instance, outline a pedagogical model for teaching and learning 

composition in higher education, and discuss four core pedagogical techniques – the majority 
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of which do not apply to the methods used by the composers. For instance, the first 

technique, learning from the masters, was denied to the composer participants, as they were 

the first to try these methods, and they had no example compositions with which they could 

engage.  

The third and fourth techniques, Exploring ideas (allowing composers freedom and 

space for compositional ideas to develop) and Developing voice (the spark of creativity that 

highlights personal style and ownership of the work) were also largely denied to the 

composer participants – during this process compositional voice had to bow to the devices 

necessary for evoking the needed physiological/psychological response. Freedom for 

developing compositional ideas was restricted, in that the style of the compositions need to be 

accessible to a broad demographic of listeners, and present the devices necessary for the 

methods. Composers were forced to modify an existing composition, restricting their 

personal style in order to maximise the results in the experimental study for which the 

composition was intended. While Lupton and Bruce (2010) emphasise the importance of 

getting student composers to let go of a composition, and in letting the sounds “do their own 

thing” (p. 281), doing so could have significantly compromised the effectiveness of the 

method compositions.  

Conversely, only Lupton and Bruce’s second technique – Mastery of technique – was 

overtly present in this project. Here, composers learn compositional techniques which 

become a set of tools that can be drawn upon subconsciously – the learning of these skills can 

be akin to ‘painting by numbers’ due to its atomistic nature (Lupton & Bruce, 2010). This 

technique was evident in this project to the extreme – composers used a very specific toolbox 

of musical devices, which needed to be included or avoided. While the participant composers 

did not have time to immerse themselves in these techniques until they could all draw upon 

them subconsciously, they were applied to the method compositions in a very ‘paint by 

numbers’ manner. One participant composer commented upon just this, explaining how they 

methodically worked through each requirement to prevent the project from becoming too 

overwhelming.  

This creative process reflects the different stages of Stage Theory, as described by 

Wallas (1949) and outlined above. In this study, the first stage, Preparation, when knowledge 

is accumulated and the field of inquiry is logically divided up, largely took the form of me 

providing the method to the participant composers, and answering any questions that they 

had. In the second stage, Incubation, (the stage crucial for severer intellectual problems), the 

thinker does not consciously dwell upon the problem at hand – the problem is instead 
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considered by the subconscious. The ‘severer intellectual problem’ in this case was the 

requirement to seamlessly work several musical devices into the method compositions while 

pointedly avoiding others. The Incubation stage is likely to be what the composer participant 

was experiencing during their week of being unable to compose. The final two stages would 

then have followed – the self-explanatory Illumination, and Verification – the latter of which 

occurred through the composer participants self-checking the composition against the method 

instructions, and through them seeking feedback from myself as the leader of the project.  

Also affecting the composer participants’ compositional processes was the 

involvement of a project leader. One participant discussed the importance of receiving 

feedback from the project manager, their peers and composition teacher in both the context of 

this project, and their other composition projects. Indeed, this participant corresponded 

frequently, requesting clarification on certain points, and feedback on draft compositions. 

Another participant exhibited a more introverted approach, and only requested feedback on 

the final stages of their draft. This again highlights the great diversity in compositional style. 

The importance of this role was made clear through the confusion surrounding the method 

guidelines, and through the novelty surrounding the compositional process induced by the 

method. 

Interestingly, the relationship between the participants and myself bears many 

similarities with a typical relationship between musicians and a record producer. According 

to Pras, Cance, and Guastavino (2013), record producers have three increasing levels of 

involvement: (1) providing feedback on technical aspects of the performance, (2) helping to 

define ideas, and (3) full collaboration. All of these levels of involvement are arguably 

present in this study. In the case of one composer, I guided them in selecting the most 

appropriate draft. This guidance helped to define the compositional ideas that they needed to 

investigate further and those that they needed to discard. For all participants, I provided 

feedback on the technical aspects surrounding the application of the method guidelines. As 

each method composition was based upon a composition that I had composed, the resultant 

compositions were a collaboration between the composers and myself. 

Furthermore, I employed strategies common to record producers in order to ensure the 

completion of the intended outcomes. These strategies include motivation (ensuring that the 

composers’ successful employment of the method devices were positively acknowledged) 

and critical feedback (indicating when elements that worked against the method guidelines 

had occurred) (Pras et al., 2013). As a producer’s role is to “to do what it takes so that the 

musicians out themselves little by little in the position of the medium and not in the position 
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of one who controls everything” (Pras et al., 2013, p. 391), my role was to guide the 

composers away from writing music that they were in full control of, and towards composing 

music that served the intended purpose of their allocated method. While the role of a project 

manager was necessary for this project, this may only be necessary while the methods of 

writing music for health outcomes are still in the early stages of development, and while the 

knowledge of the methods and their underlying reasoning is still novel.  

Ultimately, the feasibility of writing music for health outcomes was confirmed. Each 

of the composers submitted compositions that successfully implemented all of the required 

elements, and avoided the elements that were non-conducive to their assigned method. 

Furthermore, the composer participants were able to overcome the additional difficulty of 

ensuring that their composition did not evoke any of the alternate methods discussed in the 

systematic review (an additional requirement that was implemented in order to improve the 

rigour of the subsequent experimental study). The survey results helped to confirm the 

feasibility of writing health-focused compositions – two participants rated the method 

instructions as moderately easy to implement, and one rated it as comparable to their regular 

compositional process. Additionally, the participants reported experiences and feedback 

helped to improve the method guidelines. The guidelines were consequently condensed and 

reorganised by priority.  

Finally, conversations with the composers inspired an addition to all methods – the 

requirement that the tempo transition in the physiological entrainment piece and the 

emotional transition in the emotional entrainment piece be completed by the 2’30” mark. 

After reviewing the draft compositions, it was clear that the two composers were transitioning 

between different states (via the iso principle) at very different speeds. At the time that the 

compositional study was taking place, the intention for the experimental study was to play the 

music while participants undertook a cold-pressor test (immersing their hand in an ice-bath 

for up to 5 minutes in order to induce experimental pain). While this protocol was later 

changed to measure pre- and post-music pain using a pressure pain test, at the time it was 

hypothesised that most participants would not be able to keep their hands immersed for the 

full 5 minutes. By ensuring that the transition was complete by the mid-point of the 

composition, the participants would thus be able to feel the full effect of the composition (or 

as close to the full effect as possible). I assumed that the resultant greater consistency 

between the compositions would help to more accurately assess and compare the 

effectiveness of the compositions. Therefore, all composers were contacted and told that the 

transition (either from negative to positive emotional state, or from fast to slow tempo) 
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needed to be completed by the 2’30” mark. Although this requirement would not necessarily 

translate to the final methods intended for use in the field, it was nonetheless important within 

the context of this study.  

Attitudes towards the project  

A sense of purpose 

The project was overwhelmingly received positively, and all of the participants stated that 

they were willing to participate in similar future projects18. All the participants stated that 

their favourite aspect of the project was related to the purpose of the project. One participant 

recounted that “my favourite aspect of this project was the object itself. I found it highly 

intriguing that this project involves the idea that music could benefit [patients] in surgeries or 

[their] health issues and that my composition could possibly help people” (participant 

composer, survey response). This view was echoed exactly by another participant. Another 

recounted that their favourite aspect was that when listening back to the final draft, they 

experienced the effect that the method set out to evoke.  

Interestingly, this strong sense of purpose impacted the composers’ compositional 

processes: 

There were several times where I would pause the composing, clear my mind and try 

to listen back to the music as if I were a patient and decipher whether what I've 

written would cause too much stress or was an unconvincing “happy” mood. 

(Participant composer, survey response) 

Another composer discussed how the purpose made them think more about the 

emotions that they were trying to convey. Yet another composer recounted that carefully 

considering the audience was a part of their regular compositional process – although this 

was not a change, the impact of purpose upon all the composer participants’ writing 

processes was clear. Composing with a sense of purpose is not unique – film composers, for 

instance, must write music that underlines or alludes to elements of the film’s plot and 

characters, while compositions written for the Australian Music Examinations Board 

(AMEB) and Suzuki repertoire books are written with the purpose of training developing 

musicians. However, the higher stakes in writing for a vulnerable demographic – that of 

                                                 
18 In one participant, this willingness was contingent upon clearer guidelines and a more manageable time 

frame, indicating the frustrating nature of the underdeveloped guidelines.  
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surgical patients – was reflected in how carefully the composers considered their target 

audience during their compositional processes.  

Perceived simplicity and the desire for complexity 

The only negative reception experienced towards the project was directed not towards the 

purpose of the project, but towards the perceived simplicity of the neutral compositional 

framework and the musical devices used in the method instructions. This attitude was 

reflected in some of the initial one-on-one recruitment meetings with potential participants, 

where they appeared to view and comment upon the apparent simplicity of the neutral 

composition and method instructions with some scepticism. The scepticism appeared to 

recede after I revealed the underlying complexity behind how these devices can elicit 

physiological and emotional effect, indicating that it was likely the desire for complexity (and 

not the purpose) that impacted the participants’ attitudes towards the project.  

Although the composer participants did not refer to complexity directly, they alluded 

to it while discussing music that would appeal to musicians and non-musicians. In the survey, 

for instance, one participant commented that  

There were several moments of doubt and whether the arrangement would be 

appealing to non-musical people… The specific requirements limited the 

compositional techniques that I would usually explore. However, this helped me in 

creating a simpler composition that could be more appealing to non-musicians rather 

than just musicians. (Participant composer, survey response).  

In a final one-on-one meeting, a participant recounted how they had to imagine how non-

musicians would perceive the compositions, and how – upon showing drafts of their method 

piece to their musician colleagues – the musicians found the simplicity ‘comical’.  

A theory by Emmerson (1989) can provide a potential reason behind the initial 

perception of the music as simple – here, the language of Western art music is often 

internalised, needing an expert (and often, non-aural) knowledge to analyse. It is possible that 

as the degrees in which the undergraduate composers were enrolled featured training in the 

understanding and writing of highly complex compositional styles, their judgement had been 

conditioned to perceive such complex music (requires such expert analysis) as a more valid 

and appropriate undertaking. This preference for complex music fostered during university 

training can continue into composers’ professional careers. Certain ‘great’ composers, for 

instance, are known for approaching any music that can be comprehended by the masses as 
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anathema. Schoenberg believed that it was his duty to develop his ideas for the sake of 

musical progress, and that this progress could not occur if his musical ideas were 

comprehensible to the audience:  

If previously my music had been difficult to understand on account of the peculiarities 

of my ideas and the way in which I expressed them, how could it happen that now, all 

of a sudden, everybody could follow my ideas and like them? Either the music or the 

audience was worthless. (Schoenberg, 1975, p. 52) 

Similar perceptions against non-complex music were voiced by Babbitt (1958), who 

believed that composers would be best served by withdrawing from the public altogether, 

allowing them to “be free to pursue a private life of professional achievement as opposed to a 

public life of unprofessional compromise and exhibitionism” (p. 40). The conflicting views 

on whether or not composers should target the masses do not just exist between different 

composers but within individuals themselves. Wuorinen (1963), on the one hand, laments the 

self-imposed isolation of composers, arguing that when it comes to those who write music 

only for themselves, “the elaborate social fabric that is the musical culture no longer has 

much meaning” (p. 60). On the other hand, he is scathing in his criticism of the style of music 

most liked and most successfully received by the masses: 

While the tonal system, in an atrophied or vestigial form, is still used today in popular 

and commercial music, and even occasionally in the works of backward-looking 

serious composers of the mainstream, it has been replaced or succeeded by the 12 

tone system. (Wuorinen, 1979, p. 3)  

Brindle’s view of targeting the masses is more pragmatic – while he dislikes music for this 

purpose, he views it as a necessity:  

I should like to make a few brief comments on the practicalities of making ‘everyday’ 

music. We may not like it, but it can earn us a living. As musicians we must have 

many irons in the fire in order to eat. We must seize on whatever chance throws our 

way, and use it as a stepping stone to better things. (Brindle, 1986, p. 160) 

However, within the context of this study, forced simplicity was necessary to both ensure that 

the music would be appealing to as broad a demographic of listeners as possible, and that it 

evoked the desired effects. In the physiological entrainment composition, for instance, the 

simple meter and single, gradual tempo change were integral to slowing down the listener’s 
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internal rhythms. Rhythmic devices that would have added complexity and interest to the 

music – such as polyrhythms, mixed meters, and regular meter and tempo changes – would 

have interfered with entrainment, and so were necessarily avoided.  

While this preference for musical complexity and a lack of desire to write for 

audiences is the view of some, it is not the view of all. McClary (1989) is critical of this 

attitude, stating that overly complex and inaccessible music such as avant-garde “holds 

stringently to difficulty and inaccessibility as the principal signs of its integrity and moral 

superiority” (p. 67). She explains that this attitude is not only found objectionable by her, but 

by many of her composer colleagues. While none of the composer or potential composer 

participants explicitly divulged whether or not they held strong views regarding musical 

complexity or writing for the masses, responses towards the project were overwhelmingly 

positive. As discussed above, all the composer participants who saw the project through to 

completion exhibited a sense of professional achievement in writing music that could be used 

to improve the health of others, and described how writing for this purpose “felt good” 

(composer participant, survey response). This given feedback is at odds with the stereotype of 

the composer who prefers to distance themselves from their listeners, writing complex music 

only for themselves. It demonstrates a willingness to write music that will engage and benefit 

the community. Additionally, while the music written during this project appeared simple on 

the surface, there was considerable complexity in how ‘simple’ musical elements were 

employed, and in how these musical elements affect listeners’ physiology and psychology. 

Perhaps these hidden levels of complexity satisfied the participant composers’ desires for 

complexity, if these desires existed. 

Creativity in the method compositions 

I initially feared that the tight restrictions placed upon the composers by the method 

instructions would cause the composers to feel a lack of creative freedom, as it initially did 

with me, and that this would result in dislike and a lack of desire to continue to research in 

this field. Composers hinted at this in the survey responses when discussing the method 

restrictions. However, two of the composers discussed how although the restrictions shifted 

the focus away from creativity and more towards problem-solving, they needed to overcome 

this unpleasantness as it would improve both their general technique and the composition 

itself.  
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It took creative minds to problem solve, to bring together all the required elements in 

a way that resulted in cohesive compositions. As Barrett and Gromko (2007) argue,  

…creative artists are not born, but are made within social communities where members 

practice problem finding, problem-solving and productive evaluation. The creative 

product, therefore, is one that bears the stamp of the history, culture, and social 

interactions within the community of which the artist is a member. (p. 227) 

In this project, the compositions were the product not only of the composer participants’ 

enculturation but of their conscious engagement with the project. They were forced to 

creatively find ways to problem solve (for instance, reimagining the project as writing a 

variation on a theme), and to evaluate the potential effects of their compositions (for instance, 

imagining themselves as surgical patients listening to their compositions).  

 The project also reflects Stokes’ (2005) definition of creativity. He argues that 

‘creativity’ is when someone does something new that is generative – that is, it leads to new 

ideas or things, is influential, and it changes the way people look at, listen to, think about, or 

do things like it. Firstly, this project forced the composer participants to approach composing 

in novel ways (by strictly following an extensive set of restrictions) and for a novel purpose 

(for health outcomes). In a broader sense, I hope that the methods refined during this project 

will change the way that people think about and employ music for surgical interventions, and 

that the research will become influential – not only in the field of music medicine, but in a 

way that will encourage composers to consider working in the field of health.  

Additionally, as with my own response, the participant composers chafed at the 

restraints of the method guidelines. However, as I have explained earlier, the act of providing 

restraints can be seen as a vehicle for creativity (see p. 94). Compositional restrictions are not 

unique to this project. Composers may receive commissions from certain ensembles (limiting 

their instrumentation), for compositions intended for specific concerts (limiting the duration 

and sometimes the style of the composition). Film composers must write music that reflects 

the action and the characters of a film, music that acts as a storytelling device in and of itself. 

Such restrictions can often cause composers’ creativity to flourish, pushing them to explore 

musical ideas that may have existed beyond their comfort zone. The composer participants’ 

feedback reflected this – they described how, although they disliked the many restrictions, 

they felt that the challenge of writing with such restrictions helped to improve their 

technique.   
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Writing music for these methods presents many differences to regular compositional 

practice. Composers must stringently follow an extensive set of guidelines at the expense of 

all else. Additionally, writing a composition for use in health settings puts added 

psychological pressure upon the composers. If they give in to their creative voice at the 

expense of the method guidelines, the composition may not improve the health of the listener 

as it should, or may even contribute to a decline in the patients’ condition. Experimental 

studies indicate that music with high activation (resulting in faster breathing) and negative 

valence can augment feelings of anger (Fairclough, van der Zwaag, Spiridon, & Westerink, 

2014), while music featuring a sad affect can induce sadness in the listener (Lundqvist, 

Carlsson, Hilmersson, & Juslin, 2009). Reasons such as this force composers to choose logic 

over creativity when necessary, so that the musical elements can align to create the intended 

effect. Despite this, the compositions can still be described as ‘creative’ in that they required 

creativity to problem solve and cope with restrictions, and in how this encouraged the 

composer participants and myself to consider composing in a novel way. 

Limitations and Directions for Future Research 

This study acknowledges that factors such as the level and type of compositional training, 

gender, and age will likely impact the experiences and attitudes of writing music for health 

outcomes. Due to the constraints of time and resources for this project, the examination of 

such factors was beyond the scope of this study, but would provide excellent scope for future 

research into this area. The compositions for this project (both the neutral framework and the 

method composition) are within the classical genre, and so the findings cannot be applied to 

other musical styles (such as jazz and popular music). This is another area that would likely 

yield valuable data, and allow the subsequent testing of resultant compositions to investigate 

factors such as patient choice and the correlation of results with everyday listening habits.  

Summary and Conclusion  

The composers’ experiences described in this chapter confirm that writing music for health 

according to strict guidelines is possible and that composers can both understand and 

implement the method guidelines. While composers perceived the one-month time frame as 

challenging, it was proven to be feasible, and in certain cases accepted considering that 

composers may have to work under similar circumstances for commission work. Importantly, 

the clarity of the method guidelines was improved, as the importance of sorting the listed 

devices by priority, providing context to the key devices, and condensing the list of devices 
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(to simplify them and prevent composers becoming overwhelmed by detail) was revealed. 

Additionally, the feedback confirmed the need for composers to understand the theoretical 

concepts underlying the methods, and how their compositions can affect a listener’s 

psychological and physiological state. Perhaps integrating such learning into composers’ 

training would better aid in preparing composers to work in this area. 

Although the composition process bore some resemblance to composing an 

arrangement or writing a theme and variation, ultimately, the compositional process created 

through the method guidelines was perceived as novel by the composer participants. While 

the neutral framework was intended to be a compositional aid and may be useful in creating 

compositions intended for experimental testing, the use of such an aid should be optional. 

Due to the diversity in the different composers’ writing processes, example method 

compositions may be a more appropriate compositional aid (if they are available). Perhaps 

because of the enforced use of this device, and due to the strict method guidelines that 

composers were required to follow, two of the composer participants perceived that their 

roles were more that of editors, as opposed to composers. Furthermore, the apparent 

simplicity of the compositions and the reduced level of creative freedom afforded to the 

composers affected the way the composer participants engaged with the project. Despite 

these factors, the project was received positively by the composers, who appeared to engage 

with the complexity underlying the selection of each device, and most especially the purpose 

of the project. The sense of purpose – of writing music with a practical purpose, designed to 

help others - was cited as being the favourite aspect for all composer participants, in some 

cases, even directly influencing their compositional process.  

The composers interest and willingness to participate in the project and the proven 

feasibility of composing health-based music indicates that the lack of composer involvement 

in the field is due less to lack of interest and more to the lack of research and available 

methodologies. By furthering the development of these methods, it will better enable 

composers to work within this field. Furthermore, by increasing composers’ levels of 

involvement, there is the potential for an extensive database of method compositions to be 

created and thus used, thereby increasing use of evidence-based music in surgical situations, 

and contributing towards greater patient comfort. To further aid composers who are interested 

in working in this field, the following chapter presents five methods of composing music for 

health, which are based upon the five theoretical frameworks identified in Chapter 3. 

  



 

Page | 115  

  

Chapter 6: Phase 2C: Proposed Methods of Composing or Selecting Music for Health 

Outcomes 

Introduction  

This chapter seeks to bring together literature from music, psychology and health fields, 

along with the findings from the systematic literature review, the autoethnographic study, and 

the qualitative composer study, in order to further refine the five primary theoretical 

frameworks underlying the effect of music upon health outcomes. The methodology used is 

discussed in detail in Chapter 2.  

Music to Distract 

Distraction argues that sensory input (such as music) can capture the listener’s available 

attentional capacity, inhibiting the transmission of pain signals to the brain (Melzack & Wall, 

1965). Research into general distraction-based interventions provides direction into how to 

create music tailored towards distraction. McCaul and Malott (1984) and Valet et al. (2004), 

for instance, advocate the use of complex cognitive tasks – such as mental arithmetic and 

Stroop-based19 tests – to successfully achieve distraction from pain, stating that the 

distracting task needs to be attentionally demanding and the cognitive process consciously 

controlled. Indeed, Eccleston (1995) supports this view and uses such cognitive tasks in 

experimental studies. However, it is important to maintain a delicate balance – too boring, 

and the efficacy will decrease (McCaffrey & Pasero, 1999), while too cognitively demanding, 

and the patient will give up on attending to the distractor, negating the benefits the distraction 

task may have provided (McCaul & Malott, 1984). 

The findings can translate to distraction-based music interventions. Music that 

exhibits some levels of complexity, such as complex rhythms (i.e. polyrhythms, cross-

rhythms, syncopation), countermelodies, or complex harmonies (i.e. extended chords such as 

7th and 9th chords), would, therefore, be ideal. However, as McCaul & Malott (1984) warns 

against overly complex tasks, overly complicated musical pieces – such as pieces written in 

the more contemporary Avant Garde styles, or that heavily feature less common musical 

elements such as non-traditional modes or frequently changing asymmetrical meters – should 

likewise be avoided. Conversely, overly simplistic music should be avoided, as should strong 

repetition and homogeneity, elements frequently featured in ‘relaxation’ music.  

                                                 
19 The Stroop Test has subjects read a series of words describing basic colours, where each word is printed in a 

colour of ink that is not the colour it describes (for example, the word “red” would be printed in green ink). 
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Distraction interventions are designed to capture attention – distractors that become 

boring risk losing the patient’s attention, thus decreasing the efficacy of the intervention 

(McCaffrey & Pasero, 1999). Therefore, the optimal music to distract would ideally feature 

contrast, music and direction, and avoid homogeneity and overuse of repetition. McCaffrey 

and Pasero (1999) stress the importance of emphasising rhythm in music written or chosen 

for distraction interventions, as it can better engage the patient and facilitate concentration. 

Musical devices such as rhythmically varied counter melodies, cross-rhythms, syncopation, 

and polyrhythms would therefore be ideal for music designed to distract. Additionally, some 

sense of movement and direction would aid in sustaining the patient’s attendance to the 

music. They suggest that patients should be encouraged to tap out the rhythm, as this helps 

them to attend to the rhythm, thereby increasing the effectiveness of the distraction 

intervention. To enable patients to tap out the music, traditional time signatures (such as 2/4, 

3/4, 6/8, etc) should be favoured over the more complex and unfamiliar asymmetrical or 

additive meters (such as 7/8, or 3 + 2 / 8), as those without extensive musical training are 

likely to struggle when attempting to tap out the rhythms. Another way to aid patients with 

tapping out the beat is to ensure that the pulse is audible throughout the composition. Many 

compositional styles pointedly obscure the pulse, by tying notes across bar lines or frequently 

changing the time signature, such as is common in impressionist music like Debussy’s 

Prélude à l'après-midi d'un faune (Debussy, Mallarmé, & Austin, 1970), and in avant-garde 

music, such as Edgard Varèse’s Octandre (Varèse, 1966). Many contemporary classical 

compositions also treat rhythms as complex exercises in intellect. Conlon Nancarrow, for 

example, determined his rhythms from ratios so complex (for example, 
1

∛𝜋
/∛13/16) that not 

only are they unfathomable to the listener, they are intended to be unplayable by human 

musicians (Gann, 2006; Scrivener, 2001). Compositions such as these should be avoided, as 

they would not only be impossible for the patient to tap along to, but would likely alienate the 

average listener due to the high levels of musical complexity. This would prevent musical 

engagement, and work against distraction. Another musical style that frequently lacks a sense 

of pulse is also prevalent in what is claimed to be “relaxation” music20 – for example, on the 

album ‘Healing Gold: Music for Relaxation and Healing’ (Aetherium, 2005), of the eight 

tracks only the first and last have comprehensible rhythm and a determinable pulse.  

                                                 
20 The relaxation music referred to in this instance is part of the new age genre, not the method developed for 

surgical situations detailed in this thesis.  
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Another factor relating to the efficacy of a distraction intervention is that of novelty, 

as attention is automatically drawn to novel stimuli that has been introduced into the 

environment (Eccleston & Crombez, 1999). This can be incorporated into distraction 

interventions in different ways. For instance, it is possible to evoke contrast between different 

sections of a musical piece (i.e. fast/slow, happy/sad valence, dense/sparse texture, etc.), or 

by using a collection of shorter, contrasting musical selections. The contrast would facilitate a 

sense of novelty, preventing the listener from habituating to the music. Novelty can also 

extend to the presentation of the music. For instance, pointedly introducing the music into the 

patient’s environment at important points during their perioperative experience – such as 

intraoperatively, immediately after the onset of the painful stimulus – may be a better tactic 

than, for example, having the music constantly playing in the background as an established 

part of the environment.  

One factor to consider when deciding whether to employ a distraction intervention is 

the argument that certain personality types are more disposed towards distraction than others. 

Repressor personalities, who use avoidance to cope with stress, are more likely to experience 

benefits from a distraction intervention than sensitisers, who attend to the information about 

the stressor (McCaul & Malott, 1984). If it is possible to obtain information on the patient’s 

personality type before the surgery in a non-invasive and non-stressful manner, distraction 

interventions can be given to repressor personalities, while different types of music 

interventions can be given to sensitiser personalities.  

Finally, the optimal duration of distraction interventions should be accounted for. 

McCaffrey and Pasero (1999) recommend that these interventions be kept short. They state 

that for music interventions of less than an hour’s duration, for patients with mild to moderate 

levels of pain, distraction is the most effective. Rather than selecting or composing an hour-

long work, several shorter, contrasting pieces should be more effective for sustaining a 

patient’s focus. 

Music as an intervention can easily be tailored to distract the patient, by actively 

cognitively engaging them, and evoking a sense of novelty. However, the patient’s 

limitations should also be taken into account. The energy expended by the patient to 

consciously attend to the intervention can increase fatigue and irritability, while the 

knowledge that the intervention is designed to alleviate their pain may exacerbate their pain 

by drawing their attention to to the very thing that they are meant to be distracted from 

(McCaffrey & Pasero, 1999). 
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Summary: The optimal music for distraction interventions 

Include 

Priority (elements that capture attention) 

• A heavy focus on rhythm 

• Moderate levels of complexity, i.e. 

▪ Complex rhythms (i.e. polyrhythms, cross-rhythms, syncopation) 

▪ Melodic complexity (i.e. countermelodies) 

▪ Moderately complex harmonies (i.e. suspensions, extended chords 

such as 7ths and 9ths) 

• Significant contrast between sections/musical selections, i.e. 

▪ Fast/slow tempo 

▪ Happy/sad valence 

▪ Sparse/dense texture 

Other musical elements 

• Simple time signatures  

• Clear, audible pulse throughout 

• Total duration intervention of less than an hour, comprised of several 

shorter interventions 

Exclude  

• High levels of complexity (can cause the listener to disengage with the 

piece as they cannot predict any musical events), i.e. 

▪ Non-functional harmony 

▪ Uncommon modes (i.e. whole-tone scales, 12 tone systems, Phrygian, 

Locrian) 

▪ Complex styles, i.e. Avant-Garde 

▪ Asymmetric and additive meters 

• Frequent use of repetition (can cause the listener to tune out from 

habituation) 

• Music that lacks a clear pulse (i.e. many new age styles/contemporary 

classical music) 
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Music to Relax 

Relaxation is designed to encourage slow, deep breathing, thus reducing oxygen consumption 

and improving the respiration of a patient (McCaffrey & Pasero, 1999). Tracking oxygen 

consumption can also be used as a physiological marker to empirically show that relaxation 

has been used and track its effects. Relaxation has also been shown to quiet the sympathetic 

nervous system, positively affecting the cardiovascular system by reducing heart rates, 

respiratory rates and blood pressure (Benson & Klipper, 1976). 

Finally, relaxation can positively influence a patient’s emotional state by decreasing 

their levels of anxiety (McCaffrey & Pasero, 1999). Patients undergoing surgery experience 

anxiety due to a multitude of reasons, including fears of pain and the outcomes of surgery, 

physical limitations caused by the surgery, an unfamiliar environment, and feelings of 

isolation and helplessness. This anxiety can lead to complications, such as depleting immune 

function, increasing the risk of cardiac complications, and increasing the need for higher 

doses of analgesics (Saperston, 1999). Music is highly effective as a relaxation aid – it 

saturates the environment, making it difficult to ignore, and it is one of the few stimuli that 

allows for the patient to employ the behaviours necessary to induce a state of relaxation – 

lying still with closed eyes, remaining quiet, and so on (Saperston, 1999). Additionally, a 

study by Robb (2000) found that listening to music is equally effective at evoking relaxation 

as progressive muscle relaxation. The benefit of music over progressive muscle relaxation is 

that not only can music provide relaxation-related benefits, but also benefits from other 

methods as well (for instance, the positive psychological and physiological effects of 

improving the patient’s mood as described below in Music to Shift Emotions). As such, 

relaxation as a potentially highly effective intervention for surgery warrants further 

investigation. 

According to Benson and Klipper (Benson & Klipper, 1976), four elements are 

needed to evoke a state of relaxation. First, a quiet environment is needed to prevent external 

distractions. Second, an ‘object’ to dwell on – a constant stimulus to prevent the mind from 

wandering. Third, a passive attitude is needed to empty the mind of all thoughts and 

distractions. Finally, a comfortable position is needed, so that the subject can remain in the 

same position for at least 20 minutes. In light of this, it is easy to see why music is found to 

be an effective relaxing agent. Although an environment with music playing is not a quiet one 

per se, it can drown out external distractions. In a surgical environment, where the external 

sounds can be quite distressing (Shultis, 2012), having such sounds masked by something 
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such as music should bring patients closer to a state of relaxation, and therefore closer to a 

state of healing. Music is also an excellent choice for Benson and Klipper’s second element – 

an object or constant stimulus to dwell upon. If chosen correctly, music can provide a perfect 

focus for relaxation – being stimulating enough that it holds the focus of the mind, without 

inducing a multitude of thoughts that cause the mind to wander.  

One important issue is that for highly trained musicians, music may prove ineffective 

as a relaxation measure. For those who have extensive training in music theory, aural skills, 

or composing, it may be difficult to prevent them from automatically analysing a piece as it is 

heard21. Due to this, it is crucial to consider the patient’s musical history, and if this method 

proves unsuccessful for the musically trained, another, non-musical method for inducing 

relaxation may be more appropriate.  

When it comes to specific musical elements that can be used to induce relaxation, 

there is much agreement among researchers as to which elements can have a relaxing effect. 

Gaston (1951), for example, believed that rhythm was a critical factor in creating sedative, 

relaxing music. He stated that sustained, melodic passages featuring legato articulation and 

simple, minimalist rhythms were more likely to result in relaxation – especially if set over an 

ostinato accompaniment. He advised against the use of detached, staccato articulation, 

rhythmically complex music featuring percussive instruments, stating that these can have an 

activating effect. Over sixty years later, Gaston’s work continues to influence current 

research into the field of music-induced relaxation. Tan et al. (2012), for example, used 

Gaston’s stated elements as a basis for an investigation into subject-perceived effects of 

music on relaxation. Their findings revealed a negative correlation between tempo, melodic 

complexity, rhythmic complexity, ensemble size and dynamic variation with relaxation, and a 

positive correlation between pitch height, harmonic complexity, and significantly, familiarity. 

A study by Robb (2000) also advocates a slower tempo – at or below 72 beats per minute (to 

mirror a healthy heart rate), as well as predictable dynamics, pleasant harmonies, regular 

rhythms with no sudden changes, and fluid, mostly stepwise melodic movement. She 

recommends strings, flute or piano for instrumentation, and that the piece should feature 

regular rhythms and no sudden changes. As such, composers intending to write music to 

induce relaxation should feature a tempo below 72 beats per minute, and include melodic and 

rhythmic simplicity and fluidity.  

                                                 
21 This statement is based upon the personal experiences of the author, and upon anecdotes related by other 

musicians. 



 

Page | 121  

  

Recent studies have also linked the treatment of musical elements to specific 

autonomic functions. Kjaer (n.d.) states that music that is flowing, low intensity and low 

volume, with little or no rhythmic accentuation, featuring legato articulation, ostinatos, little 

dynamic variation, and recognisable harmony and chord changes can lower blood pressure, 

pulse rate, respiration rate and muscle tension. McCaffrey and Pasero (1999) state that music 

that features repetition can induce slow, deep breathing, and through this result in relaxation. 

However, while repetition is important, care should be taken that the music is not so 

homogenous that it causes the patient’s attention to wane. As it is, surgical patients may have 

difficulty concentrating on relaxation techniques (McCaffrey & Pasero, 1999). Therefore, the 

musical devices listed above should not be overworked to the point where the composition is 

homogenous and unengaging. Perhaps a more useful strategy for composers is to use 

recommendations such as these as a means of determining what needs to be avoided – such as 

pieces featuring heavily accented rhythms and sharp articulation (such as is evident in 

Stravinsky’s Rite of Spring, for example). Indeed, Kjaer (n.d.) states that ‘activating’ musical 

devices such as quick, sharp, staccato; syncopated rhythms; and the extensive use of 

dissonance can increase blood pressure and oxygen consumption, facilitate faster and 

irregular heartbeats and respiration, and induce muscle contractions. Furthermore, listeners 

can perceive music that is arrhythmic and too slow in tempo as frightening or foreign, and 

this can prevent relaxation from occurring (Tan et al., 2012).  

Finally, those looking to stage these interventions should keep in mind that things 

such as a patient’s strong dislike of the composition can override other relaxation-conducive 

elements, and that overall the wants and needs of the patient must be prioritised. This can be 

seen in the results of a study by Smith and Joyce (2004), which found that classical music 

was more likely to evoke relaxation and reduce stress than new age music – possibly as a 

result of the higher prevalence (and thus, liking) of classical music in comparison to new age 

music.  

Along with the physiological effects of the different elements of music and their 

musical devices, brief periods of silence between the excerpts should also be considered. 

Bernardi et al. (2009) demonstrated that these periods induced a state of relaxation, lowering 

heart rate and other physiological variables. Consequently, a single, lengthy piece of music is 

perhaps the wrong choice for such interventions – instead, a series of shorter compositions 

may be more beneficial to the patient, each separated by a period of silence. 

While Vaajoki et al. (2011) claim that favourite and familiar music is more likely to 

induce relaxation, such familiarity can be a detriment. If the patient has a strong emotional tie 
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to the piece being used to induce relaxation, it may induce memories, thoughts, and emotions 

that prevent relaxation occurring. Additionally, when given a choice, patients often choose 

music with lyrics, which can be similarly detrimental. A vocal part that has lyrics will keep 

the mind too aroused to enter a relaxed state (Bringman, Giesecke, Thorne, & Bringman, 

2009). As a result, unfamiliar, instrumental music would likely be more effective at inducing 

relaxation. This is recognised in practice – researchers staging music interventions frequently 

specify that one of the criteria used when selecting their music was the lack of the vocal part 

(Bringman et al., 2009; Good et al., 2010; Good, Anderson, Ahn, Cong, & Stanton-Hicks, 

2005; Good, Anderson, Stanton-Hicks, Grass, & Makii, 2002). This makes a strong case for 

the composition of new works specifically for this purpose.  

Di Nasso et al. (2016) claim that A432Hz is more conducive to relaxation. This may 

be since intervals and tones from A440 Hz can be perceived as more uncomfortable and 

irritating than the more pleasant and peaceful tones of A432Hz, and that A432 Hz is more 

likely to resonate with the natural frequency of the body and result in relaxation (Masala & 

Merolle, 2017).  

Finally, the staging of a relaxation-based music intervention needs to be addressed. 

The optimal length of a music relaxation intervention is unclear in the literature, and in 

practice, the length of relaxation interventions in studies vary. In a paediatric study by 

Aitken, Wilson, Coury, and Moursi (2002), for example, the relaxing music condition lasted a 

mere five minutes, while a study by Burns, Labbé, Williams, and McCall (1999) featured 15-

minute interventions. Neither of these studies found physiological evidence that the music 

triggered the relaxation response. Conversely, an experimental study by Hoffman et al. 

(1982) found that two 20-minute relaxation interventions per day reduced sympathetic 

nervous system activity through lower levels of norepinephrine. Pelletier (2004) argues that 

the longer the exposure to music, the greater the effect of relaxation. This may explain why 

the studies by Aitken et al. (2002) and Burns et al. (1999) had no effect – music interventions 

lasting 15 minutes or less are just too brief to evoke the relaxation response. Therefore, 

relaxation interventions should last no less than 20 minutes in total, and be delivered through 

several sessions each day.  
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Summary: The optimal music for relaxation interventions 

Include 

Priority (devices that aid in creating a focal point conducive to relaxation) 

• Rhythm 

▪ Slow tempo of less than 80bpm 

▪ Featured repetition 

▪ Ostinato accompaniment 

▪ Sustained, simple, minimalist rhythms 

• Melody 

▪ Sustained, stepwise, simple melodies 

• Harmony 

▪ Simple, consonant harmonies with recognisable chord changes 

• Dynamics 

▪ Soft, unvaried, predictable dynamics  

Other musical elements 

• Music unfamiliar to the patient 

• Interventions lasting 20 minutes in duration, comprised of several shorter 

compositions which are separated by silence 

• Solo instrument or small ensemble (using strings, flute and piano) with no 

lyricised vocals tuned to A432Hz  

• Legato articulation  

• Featured low pitches  

Exclude 

• Detached, staccato articulation 

• Heavily accented rhythms 

• Rhythmically complex music with sudden rhythmic changes  

• Syncopation 

• Harmonic complexity and extensive dissonance 

• Percussive instruments  

• High pitches  

• New age styles 
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• Patient-selected or familiar music  

Music to Physiologically Entrain 

Entrainment is the synchronisation of oscillating rhythms, which occurs when one rhythm is 

encouraged to synchronise with an external stimulus (Özer et al., 2013). According to 

Hodges, “entrainment occurs where two rhythmic processes interact with each other, 

eventually locking into a common phase and/or periodicity” (2009, p. 20). From natural 

rhythms (such as the adjustment of one pace to match another’s) to the rhythms of artificial 

objects (for instance, the synchronisation of clocks or metronomes), entrainment can be used 

to adjust the inherently rhythmic heart rate, blood pressure, respiration, and possibly even 

neural activity, to healthier levels (Clayton, Sager, & Will, 2005). Additionally, researchers 

such as McCaffrey & Locsin (2002) advocate entrainment as an important and successful 

framework that can be employed to moderate a patient’s pain. Locsin (1981), states that pulse 

rates increase when a patient is in pain, and although more recent research indicates that there 

is no direct correlation between heart rate and pain levels (Bossart, Fosnocht, & Swanson, 

2007), it is generally assumed that within surgical situations, lowering an elevated heart rate 

is linked to patient comfort and is believed to have a restorative effect (Schweitzer, Gilpin, & 

Frampton, 2004). Research shows that a resting heart rate over 83bpm significantly increased 

the risk of complications, longer hospital stay, and mortality, while heart rates below 70bpm 

are safer for patients with heart conditions (Custodis et al., 2010; Stein et al., 2001).  

Music is a prime choice for entrainment-based interventions such as these as it often 

has a strong rhythmic centre. As such, it should be possible to entrain the rhythms of the body 

through the appropriate use of music (Clayton et al., 2005). Evidence of musical entrainment 

has been shown repeatedly in studies. Chlan (1998), for example, found that music 

effectively entrained respiratory rates of ventilator-dependent patients from the ICU over a 

30-minute period, steadily decreasing to synchronise with the 60-80 beats per minutes of the 

music. Research by Binns-Turner (2008) provides evidence of entrainment of heart rate and 

blood pressure. Bernardi et al. (2009) conducted a study that investigated how certain musical 

elements can induce entrainment in the cardiovascular and respiratory systems, and found 

that emotional involvement and conscious reaction to music is not necessary for musical 

entrainment.  

However, despite the promising results of these studies, entrainment is not 

guaranteed. Clayton et al. (2005) state that when there is the potential for rhythmic oscillators 
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to interact, they do not do so automatically and instantaneously, and may not synchronise at 

all. They argue that entrainment is more likely to occur when the tempos of both rhythms are 

relatively close to each other to begin with, and warn that even if entrainment occurs, the 

strength and speed of the entrainment will vary. Taking inspiration from the iso principle – a 

technique frequently used in music therapy – can help to solve this issue. Altschuler (2001) 

explains that the patient’s mood must first be ‘captured’ by the music, and that the capturing 

of the mood is more likely to occur if the music initially matches the patient’s mood before 

attempting to shift it. It is possible to adapt this principle to physiological entrainment. As 

entrainment is more likely to occur when two rhythms are similar to each other (Hodges, 

2009), the music targeted towards entrainment interventions can first match the patient’s 

internal rhythms (which are likely to be much higher than the optimal tempo due to anxiety), 

before gradually shifting the tempo to a rate more conducive to healing. This should increase 

the chances of entrainment occurring. However, with this method, problems will arise when 

attempting to select the initial tempo of the piece. It is impossible for the composer to predict 

the individual heart rate of each patient – indeed, this is likely to change throughout the 

different stages of the surgical experience. While a composer can design a generic piece in 

the hope that the tempo of the music ‘catches’ the patient’s heart rate as the music 

decelerates, there is further potential to refine and improve music-based entrainment 

interventions. For instance, several versions of the compositions can be created, each starting 

at different tempos (i.e. 110 beats per minute (bpm), 100bpm, 90bpm; 40bpm, 50bpm) before 

decreasing to the targeted 60bpm. When it comes to the recording or production of such 

compositions, additional technical support for live performers (such as the use of a click track 

played through headphones) will ensure that composition is realised correctly, ensure the 

strict adherence to the tempo, and ensure that the gradual deceleration of the piece is 

accurately performed.  

Tempo does not only have a substantial effect on heart and respiratory rates, but on 

blood pressure as well. A study by Bernardi et al. (2006) found that faster tempos resulted in 

elevated TDC22 and systolic and diastolic blood pressure, while slower music and random 

periods of silence lowered systolic and diastolic blood pressure. Additionally, they found that 

the listener’s musical training, preference and the genre of the music also has no effect upon 

the efficacy of the intervention. 

                                                 
22 TDC: transcranial mid-cerebral Doppler (TCD) flow velocity – measurement of blood flow through the 

brain’s blood vessels. 
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Elements other than tempo can contribute towards entrainment. Phrase length, for 

example, can play an essential role in modulating a patient’s blood pressure – phrases that are 

six cycles a minute (or 10 seconds in length) mirror the spontaneous waves in blood pressure, 

known as Mayer waves, and can lead to the entrainment of blood pressure (Bernardi et al., 

2009). Steady, simple rhythms are also ideal for entrainment interventions. Leins, Spintge 

and Thaut (2009) propose that not only can listening to music decrease heart rate and arterial 

blood pressure, but it can also have an anti-arrhythmic effect. Merritt (1990) furthers this line 

of thought, going so far as to suggest that irregular rhythms can facilitate an irregular 

heartbeat in the listener and so should not be used. Irregular heartbeats – or arrhythmias – are 

extremely common in patients who have undergone heart surgery, and can lead to discomfort 

and unstable blood pressure. Irregular heartbeats are also associated with other complications 

(including the need for reoperation) and a significantly longer hospital stay (Ommen, Odell, 

& Stanton, 1997). In the context of surgical interventions, steady rhythms could be used to 

enhance entrainment, and work against cardiovascular arrhythmias.  

Other musical elements, while not directly entraining physiological rhythms, can 

either complement or work against such an intervention. Landreth & Landreth (1974), for 

instance, recorded subjects’ heart rates while listening to the entire Allegro movement from 

Beethoven’s 5th symphony. They found that sections of the music exhibiting “driving and 

insistent rhythm, mounting sequential interplay and progressive dynamic intensity” increased 

the listeners’ heart rates, while sections that featured changes in rhythm, texture and 

dynamics – notably rests, diminuendos and sudden pianissimos – decreased the listeners’ 

heart rates (pp. 8, 11). Even dynamics and articulation can affect heart rate – loud, staccato 

passages are more likely to increase heart rates, while soft, legato passages should cause heart 

rates to decrease (Hodges, 2009). Crescendos (especially slow, gradual ones) should be 

avoided, as they can elevate cardiovascular and respiratory responses as they build (Bernardi 

et al. 2009). As this can be detrimental to surgical patients, dynamics should be more 

moderate, with a focus on decrescendos (both dynamically and texturally based). 

Additionally, the use of silence should be considered. A study by Bernardi et al. 

(2006) revealed that random periods of silence lowered the heart rates of their subjects. They 

found that cardiovascular and respiratory fluctuations mirrored the contour of the music, even 

when the participants exhibited little or no emotional involvement with the music, and did not 

consciously react to the music. Importantly for composers seeking to write music according 

to this method, results revealed that the degree of the listener’s musical training, genre, and 
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the listener’s musical preference did not impact the efficacy of the entrainment (Bernardi et 

al., 2006). This would allow for entrainment-based interventions to be written (or selected) in 

several genres, affording patients choice and thus some sense of control.  

Summary: The optimal music for physiological entrainment interventions 

Include 

Priority 

• Devices that encourage synchronisation 

▪ A fast tempo (i.e. 100bpm) that gradually slows to a target tempo of 

60bpm 

▪ 10-second melodic phrases 

▪ Clear, steady rhythms  

• Devices that reduce arousal, such as  

▪ Soft dynamics featuring diminuendos and sudden pianissimos  

▪ Random periods of silence  

▪ Featured rests 

Other elements 

• Legato articulation 

Exclude  

Priority 

• Devices that can interfere with the synchronisation of body and external 

rhythms, such as: 

▪ Rubato and frequently changing tempos 

▪ Asymmetric rhythms and unclear pulse  

• Devices that can induce arousal (increase heart rate, breathing, etc.), such 

as: 

▪ Loud dynamics featuring slow, gradual crescendos  

▪ Driving, insistent rhythms 

▪ Mounting sequential interplay 

▪ Increasing textural intensity 
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Other musical elements 

• Staccato articulation 

Music to Induce Endogenous Analgesia 

Endogenous analgesia through anticipation  

One potential method of inducing endogenous analgesia is by using anticipation to induce 

reward-related analgesia. Also referred to as pleasure-related analgesia, it is associated with 

the anticipation and attainment of a reward, and stems from survival instincts – in certain 

instances, it may be necessary to experience pain in order to achieve a comparatively larger 

reward, and so the body seeks to suppress the sensation of pain (Altier & Stewart, 1999; 

Leknes & Tracey, 2008). Two important systems in place that allow the body to do this are 

the dopaminergic system and the endogenous opioid system. Dopamine’s function is to 

sustain interest in rewards and reward-paired stimuli, directing behaviour towards the goal by 

augmenting desires (Frijda, 2010). Recent studies have also found that dopamine has 

antinociceptive qualities – that is, it can reduce sensitivity to pain (Shimizu et al., 2004; 

Wood, 2006). The endogenous opioid system is also antinociceptive, and diminishes the 

perception of pain by suppressing pain-related activity in the areas of the brain that process 

pain and increasing the sensation of pleasure (Leknes & Tracey, 2010; Price, 1999). Research 

by Blood and Zatorre (2001) suggested that music stimulates areas of the midbrain that are 

not only integral to the reward response, but are they linked with opioid-mediated analgesia. 

Later research conducted in response to this study demonstrated that music activated the 

mesolimbic system, which is involved in pleasure, opioid transmission and dopamine 

(Levitin, 2007; Menon & Levitin, 2005). 

As a critical factor in the activation of these systems is anticipation (Gebauer, Vuust, 

& Kringelbach, 2012; Salimpoor et al., 2011), enhancing musical anticipation should be a 

focus of those wishing to use music to induce endogenous analgesia. According to Huron 

(2007), once facet of anticipation is tension, as future pleasures are imagined, predicted, and 

– if experienced – reacted to and appraised. While seemingly counterintuitive to alleviating 

pain, tension does have a place in pain interventions – stress has been found to result in 

endogenous analgesia consistently. Aversive and stressful stimuli can increase dopaminergic 

activity, facilitating coping by increasing the motivational desire to get somewhere better 

(Leyton, 2010; Wood, 2006). The beauty of using music to create analgesia through tension 

is that the composer has complete control, and can ensure that the listener can arrive 
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‘somewhere better’ through the resolution of the tension that they have created (through, for 

example, the tonic resolution of a cadence). Furthermore, tension itself can often create a 

feeling of pleasure – Sigmund Freud believed that pleasure is not only felt in the final 

satisfaction, but also in the state of tension and the mounting of tension (Berlyne, 1971). 

Increasing a sense of anticipation through music can be done in a variety of ways. On 

a macro level, the structure of a composition can be used to aid in inducing musical analgesia. 

For instance, that repetition can create a sense of tension, and therefore anticipatory pleasure, 

is explained by Myer (1956), who describes two concepts related to the repetition of patterns 

– the principle of successive comparison, and the law of return – both of which can be 

applied to melody, rhythm, and harmony. In the principle of successive comparison, a pattern 

is established, and then tension is created in the successive repetitions and their small 

deviations from the original pattern. In the law of return, when a pattern is established and 

then completely deviated from, tension is created as repetition is expected but is not 

forthcoming – this is even more effective when the original pattern is left incomplete, and 

then repeated and closed after deviation with a new and final ending (Myer, 1956). By 

integrating these into a composition, the feeling of anticipation that the listener experiences 

should increase, and therefore if used within a surgical intervention context, so should the 

analgesic effect. However, composers should be wary of overusing this device. While 

repetition can cause a stimulus to be perceived as increasingly more pleasant, if repeated too 

much the stimulus becomes so familiar that the listener becomes indifferent to the music 

(Berlyne, 1971).  

Another factor to consider is the climax of the musical work. Huron (2007) argues 

that the climactic moment is so recognisable and the sense of anticipation that precedes it so 

great, and the limbic reversal so significant, that the psychological effect on the listener 

borders on euphoric. This sense of euphoria could be linked to the release of opioids as a 

result of anticipation, and as such a climax (or climaxes) should be included in music 

intended for use in an audioanalgesic setting. Likewise, musical styles that do not employ this 

musical device should be avoided. For instance, the new-age genre, which frequently features 

unvarying dynamics, general uniformity and a pointed lack of climax or musical resting place 

(Bonny, 1986), would likely be unconducive to evoke endogenous analgesia.  

Musical devices can also be used to enhance anticipation on a smaller scale. For 

instance, the Western musical convention of combining cadences and ritenutos at phrase 

endings can amplify and sustain tension, and thus a sense of anticipation, as can suspensions 
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the increased potential for tension in minor keys. Myer (1956) believes that the greater 

ambiguity associated with the minor mode creates this tension – more chordal combinations 

are possible, due in part to the higher number of intervallically uniform chords (such as 

diminished and augmented triads), which have a higher number of equally probable 

resolutions than chords found in the major mode. As such, the increased sense of tension (and 

through this, anticipation of release) inherent in the minor mode makes it ideal for 

endogenous analgesia music interventions.  

Endogenous analgesia through musical surprise 

Musical surprises can also contribute towards inducing endogenous analgesia, and an 

understanding of frisson (the experience of pleasurable chills) can explain this phenomenon. 

A study by Salimpoor et al. (2011) linked frisson to the release of dopamine in the brain. 

Work by Sloboda (1991) examined musical devices most conducive to frisson, and found that 

melodic appoggiaturas, enharmonic changes, new or unprepared harmonies, sudden dynamic 

or textural changes, and prominent musical events that occur earlier than expected all induced 

frisson. Significantly, all of these devices are intended to subvert a listener’s expectations (or 

create a musical surprise). As dopamine has been found to have analgesic qualities (Shimizu 

et al., 2004; Wood, 2006), composing or selecting music featuring musical surprises would 

likely increase the efficacy of endogenous analgesia music-based surgical interventions. 

Further insight into how musical surprises can activate these systems is found in work 

by Huron (2007), who explains that listeners can subconsciously react to successful or 

unsuccessful predictions made subconsciously as a result of mental schemas created through 

enculturation, which can result in a fear response. This split-second fear response can then 

trigger the endogenous opioid system, increasing a sense of wellbeing and decreasing the 

sensation of pain (Petrovic, 2010). These responses can occur even when the listener is not 

consciously attending to the music (Huron, 2007), making it ideal for surgical situations 

where the patient may lack the mental capacity to attend to the music. Furthermore, 

Salimpoor et al. (2013) revealed that familiarity with the music is not necessary when it 

comes to triggering the release of dopamine in the brain – instead, it is the pleasure derived 

from the listener’s ingrained understanding of the musical structure, and how these 

expectations are set up and then violated. These musical expectations (or schemas) are so 

strong that the first seconds of listening to a piece sets these expectations (Vuust & 

Kringelbach, 2010). Musical surprise can therefore be broken down into subtypes – two of 

which apply to endogenous analgesia interventions. These are schematic surprise, where 
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musical events do not conform to stylistic norms, and dynamic surprise, where musical 

events do not comply with expectations set up within the work itself (Huron, 2007).  

There are a variety of musical devices that can be used to create a sense of musical 

surprise. Harmonically, chords that sit outside of the key (such as chromatic mediant chords), 

or the subversion of harmonic schemas (for instance, deceptive cadences) are rare, generally 

unexpected, and generally appear during moments of high emotion, making them ideal for 

endogenous analgesic music. Structurally, as listeners expect phrases to be of equal length 

(Huron, 2007), including a phrase different from the norm can be used to induce musical 

surprise. 

While evidence suggests that in an intervention context, the genre of the piece is 

secondary in importance to the elements that each composition displays (Binns-Turner, 

2008), genre-specific conventions can be exploited to create musical surprise. This could 

include using chords not native to a specific genre (i.e. implementing a jazz turnaround in a 

classical composition), or similarly with rhythms, switching suddenly from one dance rhythm 

to another (i.e. switching to a tango rhythm in the middle of a beguine).  

Meter is another musical device that can be manipulated to create musical surprise. 

Simple duple, simple triple and simple quadruple are the most predominant, each accounting 

for nearly a third of all cases, while compound duple, compound triple and irregular metres 

are in the distinct minority (Huron, 2007). The predominance of binary meter especially 

commonly causes listeners to falsely perceive it when listening to equally spaced, identical 

tones (Berlyne, 1971; Brochard, Abecasis, Potter, Ragot, & Drake, 2003). This expectation 

can be played upon to create musical surprise. For instance, a composition can begin in 

binary meter, before switching to triple (both creating surprise, and acting as a device to 

sustain interest. It can also be used to create a sense of anticipation. In George Harrison’s I, 

Me, Mine, for example, the verses are in triple time while the choruses are in quadruple time 

– the structure enhances the pleasure in the metric changes, as does the knowledge that these 

metric changes are forthcoming. Another way to manipulate listeners’ predilection for metric 

schemas is to orchestrate the ‘garden path surprise’ (explained on p. 82). An example of this 

device is in Figure 15.  
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• Silence preceding tonal closure 

• Ornaments like the rhythmic anticipation  

 

Devices that can induce musical surprise, such as: 

Priority 

• Sudden dynamic/textural/metric changes 

• Prominent musical events that occur earlier than expected 

• Exploitation of genre-specific conventions 

Other musical elements 

• Enharmonic changes  

• New/unprepared harmonies 

• Non-standard phrase lengths  

• Garden path surprise 

Exclude: 

• Styles that avoid musical climaxes and tension (i.e. new age music)  

• Musical homogeneity  

Music to Shift Emotions 

Improving a patient’s emotional state can benefit surgical patients in many ways – it can 

increase positive feelings and sense of wellbeing (Koelsch et al., 2000), and decrease stress 

and anxiety (DeMarco et al., 2012). Additionally, the strong link between emotional 

experience and autonomic function (Owens et al., 2017) can help to improve a patient’s 

emotional state and suppress sympathetic nervous system activity, leading to an improved 

state of health and faster recovery in surgical patients. Creating music designed to induce 

emotions should be possible, as research shows that composers can reliably convey intended 

emotions to listeners. Research conducted by Etzel, Johnson, Dickerson, Tranel, and Adolphs 

(2006), for example, found that brief excerpts of film music chosen for their intention to 

induce fear, sadness or happiness did indeed induce such emotions. A study by Thompson 

and Robitaille (1992) engaged composers to write compositions that expressed specific 

emotional states – joy, sorrow, excitement, dullness, anger and peace. They found that when 

presented to listeners, although some unintended emotional qualities were found to be 
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present, the compositions overwhelmingly were judged to portray the emotions intended by 

the composers. Thompson and Robitaille’s results indicated that the melodies embodied the 

emotional qualities specifically intended by the composer, and although unintended 

emotional qualities were present, they were significantly less evident than the intended 

emotional qualities. 

Even in cases where the composer’s intent is not specified, listeners’ judgements of 

emotion in music are remarkably consistent. By the age of four, children have developed the 

skill to detect basic emotions in music (Sloboda & Juslin, 2010). By adulthood, it takes less 

than a quarter of a second to classify a musical excerpt as happy or sad (Peretz, 2010). A 

meta-analysis of over one hundred studies by Juslin and Laukka (2004) found that listeners 

are generally consistent when it comes to a broad classification of emotional expression in 

music and that these judgements are only marginally affected by musical training, age and 

gender. A meta-analysis of empirical studies on the effect of music in inducing emotion by 

Gabrielsson and Lindström (2010) supports Juslin and Laukka’s findings that musical 

training has little or no effect on these judgements. 

Importantly, it should be possible to induce targeted emotions despite the stresses of 

surgery. A study by Sutherland, Newman, and Rachman (1982) found that even though 

dysphoric, unwanted thoughts are difficult to shift, music has moderate success at doing so. 

Even in the case that the music does not completely remove the unwanted, negative thoughts 

created by the surgical environment, research suggests that music is unlikely to worsen the 

patient’s emotional state. A study by Juslin and Västfjäll (2008) found that in everyday 

situations, music commonly induces positive emotions (such as calm-contentment, 

happiness-elation, and interest-expectancy), while more negative emotions (such as disgust-

contempt, anxiety-fear and sadness-melancholy) are rare. These results are supported by 

research conducted by Sloboda, O’Neill & Ivaldi (2001), which investigated how music 

affected people in everyday life. They found that while music was equally as likely to create 

a positive mood change as to create no change at all, it was far less likely to create a negative 

mood change23 (Sloboda et al., 2001). 

However, evidence on the effectiveness of music to induce emotions is conflicting. 

Juslin and Västfjäll (2008) discuss the debate regarding the ability of music to induce 

emotion – something the authors attribute to a lack of devoted research. One possible reason 

                                                 
23 Of 153 episodes that concerned positivity, 71 displayed a positive change, 71 displayed no change, and 11 

displayed negative change. 
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for these conflicting results is that the difference between the mood of the listener and the 

mood presented in the music is too large. Employing a popular music therapy technique 

known as the ‘iso principle’ can act as a solution to this problem.  

The iso principle can enhance music designed to shift emotions. As described above 

in Emotional Shift (Chapter 3), the iso principle can capture and then shift the mood of a 

patient, and is more likely to occur if the music first matches the patient’s mood before 

shifting to the targeted state. Therefore, the composer should manipulate the musical 

elements so that a negative tone matching the patient’s emotional state is gradually replaced 

by a more positive one, until all sense of negative qualia has disappeared. If the patient 

exhibited a high degree of anxiety and fear, the intervention could commence with music 

portraying this emotion. For instance, complex, dissonant harmonies and highly complex 

structural forms are likely to evoke negative emotions, while low pitches are associated with 

fear and weakness. Juslin and Timmers (2010) found that soft dynamics and fast, shallow, 

irregular vibrato communicate fear. Melodically, dissonant intervals are associated with 

negative emotions, with the minor 2nd being the most melancholic of all (Gabrielsson & 

Lindström, 2010).  

The music could then slowly transition to a more positive valence. For instance, fast 

tempos have been found to evoke positive emotions such as excitement, happiness joy and 

pleasantness in some circumstances, and more negative emotions such as anger, fear and 

uncertainty in others (Gabrielsson, 2009). On a smaller scale, Gabrielsson and Lindström 

found that regular, flowing and varied rhythms all evoke positive qualia. When it comes to 

form, low complexity and average dynamism usually generate positive reactions; while 

melodically, consonant intervals and high pitches are nearly always perceived as positive. 

Specific intervals have also been found to display specific qualia, the 8ve perceived as 

powerful, and the perfect 4th and 5th and the major 6th being construed as carefree 

(Gabrielsson & Lindström, 2010). The tonality and harmony of a piece can also have a 

significant effect when it comes to evoking emotions – simple and consonant harmonies 

generally evoke positive emotions (Gabrielsson & Lindström, 2010), while the major mode 

predominantly evokes positive emotions such as happiness and joy (Gabrielsson, 2009). It 

has been found that listening to music in major keys significantly lowers cortisol levels in 

those suffering mental fatigue, signifying the lowering of stress levels (Cervellin & Lippi, 

2011; Suda, Morimoto, Obata, Koizumi, & Maki, 2008), something that Suda et al. attribute 

to mood induction. Juslin and Timmers (2010) also state that more subtle musical nuances, 
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such as staccato and varied articulation, bright timbres, small timing variations and sharp 

contrasts in duration also contribute to the expression of happiness in a composition. 

However, composers are advised to focus on the more overarching elements before 

concerning themselves with more subtle elements such as these. By incorporating the iso 

principle in this way, the patient’s emotional state can be purposefully directed to synchronise 

with the music. As such, it can be seen as a form of ‘emotional’ entrainment. A summary of 

musical devices conducive to transitioning from anxiety to peacefulness is in Table 8 below. 
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Table 8 

Musical Devices to be Utilised in Emotional Entrainment Surgical Interventions 

Musical Element Devices for Evoking 

Anxiety/Fear 

Devices for Evoking 

Peacefulness/Pleasantness 

Rhythm Faster tempo (G09, G10) 

Highly changeable tempo (J10) 

Irregular, complex rhythms 

(G09, G10) 

 

Slower tempos (G09, G10) 

Final ritardando (J10) 

Regular, flowing rhythms (G09, 

G10, J10) 

Melody Minor mode that features 

chromaticism or atonality (G09, 

G10) 

Melodies that feature the minor 

2nd (G10) 

Wide melodic range (G10)  

Ascending melodic contours 

(G10) 

Featured low pitches (G10) 

 

Major mode that features a strong, 

tonal centre 2010 (G09, G10) 

Melodies featuring Per. 4ths, Per. 

5ths, Maj. 6ths, and 8vas (G10) 

Narrow melodic range (G09, G10) 

Descending melodic contours 

(G10) 

 

Harmony Complex, dissonant harmony 

(G09, G10) 

Simple, consonant harmony (G09, 

G10) 

 

Structure Silences following unresolved 

cadences (G09, G10) 

Complex form with high 

dynamism (G09, G10) 

Featured repetition (G10) 

Silences following resolved 

cadences (G09, G10) 

Low complexity with average 

dynamism (G09, G10) 

Introduction of new musical ideas 

(G10) 

 

Dynamics Large variation in rapidly 

changing dynamics (G09, G10, 

J10) 

 

Quiet dynamics with few, small 

changes (G09, G10, J10) 

Instrumentation Instruments that feature many 

higher harmonics (G09, G10) 

Instruments that have fewer, low 

harmonics (G09), with soft 

timbres and note attacks (J10) 

 

Articulation Staccato (G09, G10, J10) 

Fast, shallow, irregular vibrato 

(J10) 

Legato (J10) 

Accents on stable notes (J10) 

Key: G09 = Gabrielsson (2009), G10 = Gabrielsson and Lindström (2010), J10 = Juslin and Timmers (2010) 
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The importance of context is frequently emphasised, as emotional expression is 

determined by many factors, including how the musical elements combine. An element alone 

can elicit a range of emotions – a fast tempo can contribute to the elicitation of excitement, 

happiness, pleasantness, potency, surprise, whimsicality, anger, unease, and fear 

(Gabrielsson, 2009). Tempo is the most decisive in affecting emotional expression, and can 

override other elements - it is possible, for example, for a piece in minor mode in a fast tempo 

to sound happy (Gabrielsson, 2009). An earlier study by Lindström found that by metrically, 

melodically or rhythmically accenting certain notes in a mode it was possible to affect the 

perceived emotional quality of a musical excerpt. Accenting the mediant of major or minor 

mode, for example, increases the perceived happiness or sadness respectively, while 

accenting non-diatonic (chromatic) tones increased the sense of anger (Lindström, 2006). As 

such, the musical devices above should not be employed in isolation – rather, they should be 

engaged together so that effect is strongest. Additionally, interventionists should consider the 

hierarchy of importance – research shows that harmony and mode are the most effective at 

inducing emotion, followed by tempo and rhythm. Elements such as articulation, loudness 

(and loudness variation), amplitude envelope (the attack and decay of a note), contour, timbre 

and melodic range, motion and direction display mixed or inconclusive results (Gabrielsson 

& Lindström, 2010).  

When it comes to choosing instrumentation conducive to emotional entrainment, 

researchers such as Gabrielsson and Lindström advise that bright and sharp timbres are 

commonly associated with happiness, sharp timbres are often associated with anger, and that 

soft timbres can be reminiscent of sadness, love or peacefulness, depending on the context 

(Gabrielsson & Juslin, 2003). Other elements can contribute to the emotional 

communicativeness of the music. Research by Huron (2007) argues that accelerations and 

decelerations of the pulse can contribute to listeners perceiving the music as more 

emotionally communicative and pleasurable. Therefore, incorporating accelerandos, 

decelerandos and rubato should be considered when composing or selecting music designed 

to shift emotions. Juslin & Timmers (2010) state that instruments whose timbre most closely 

resemble the human voice – such as the violin and cello – are the most likely to induce 

emotion in listeners, as they are the most evocative of vocal expressions of emotion. This 

concept is supported by Behrens & Green (1993), who compared the ability of different 

instrumental timbres to express sadness, fear and anger with voice, strings, brass and 

percussion. They found that the violin is the most accurate instrument at expressing sadness 

and fear, and that timpani is the most accurate at expressing anger, postulating that one 
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reason for this is that these instruments most closely mimic typical human expression of these 

emotions. However, due to study limitations Behrens and Green were unable to include 

woodwind instruments, plucked string instruments, or to investigate positive emotions 

alongside the more negative ones. One study by Balkwill and Thompson (1999) specifically 

focused on the evocation of emotions by woodwind and plucked instruments in Hindustani 

music designed to evoke joy, sadness, anger or peace with listeners unfamiliar this musical 

style. Plucked instruments were found to be significantly correlated with anger, while 

woodwind was significantly correlated with peacefulness. Notably, the experts in Hindustani 

music state that string instruments such as the sitar are best at expressing anger, and that 

anger is almost never expressed on the flute (Balkwill & Thompson, 1999). The plucked 

sound of the string instruments, with their sharp attack, is easily reminiscent of the sharpness 

in the tone of a person expressing anger. Conversely, the breathiness and gradual attack and 

decay of the bansuri flute bring to mind the relaxed breathing style of peaceful and meditative 

states. The fact that the instrumental timbres were found to express the same emotions in both 

Western and Indian cultures could also be an indicator that selecting instrumental timbres for 

their similarity to human vocalisations typical of certain emotions would be a successful 

strategy for composers seeking to write analgesic music based upon emotional entrainment.  

Summary: The optimal music for emotional shift interventions using emotional 

entrainment 

Include 

Music should begin with devices that create a sense of anxiety: 

Priority 

• Complex, dissonant harmony  

• Minor modes featuring chromaticism or atonality 

• Faster, changeable tempos 

• Irregular, complex rhythms 

Other elements 

• Melodies with a wide range featuring the minor 2nd and ascending 

contours 

• Featured silences following unresolved cadences 

• Staccato articulation 
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• Fast, shallow, irregular vibrato 

Music should then gradually shift to feature devices that create a positive mood: 

Priority 

• Simple, consonant harmony 

• Major mode with a strong, tonal centre 

• Slower tempos featuring rubato, accelerando and decelerando with a final 

ritardando 

• Regular, flowing rhythms 

Other elements 

• Melodies featuring a narrow melodic range and descending contours 

• Featured silences following resolved cadences 

• Legato articulation with accents on stable notes 

• Rubato, and other subtle shifts in tempo 

• Instrumentation:  

▪ Can begin featuring higher harmonics, slowly transitioning to 

instruments with low harmonics, with soft timbre and note attacks 

▪ Feature violin and cello (the instruments most likely to induce 

emotion) 

▪ Incorporate flute in transition to positive mood  

Other Factors Influencing Interventions 

Considering musical liking  

As discussed earlier in this chapter, maintaining a positive emotional state is crucial for 

surgical patients, as this can decrease stress and anxiety (DeMarco et al., 2012), and facilitate 

coping by causing the surgical environment to be seen as less threatening (Kipnis et al., 

2016). Furthermore, the strong link between emotions and autonomic function can lead to 

suppression of the sympathetic nervous system activity, resulting in an improved state of 

health and faster recovery in surgical patients (Harrer & Harrer, 1977). As such, musical 

liking should be considered, as a patient forced to listen to music that they dislike will likely 

experience negative emotions, and thus the adverse health effects associated with them.   
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Other musical elements also affect liking. Several studies have concluded that 

dissonant music activates areas in the brain associated with unpleasant emotional states 

(Blood, Evans, Bermudez, & Zatorre, 1999; Blood & Zatorre, 2001; Pallesen et al., 2005), 

and research shows that consonance is liked from early infancy (Lamont & Greasley, 2009). 

This could be due to the fact that consonant and dissonant intervals are processed by different 

areas of the brain (Levitin, 2007), or due to the level of roughness created from the complex, 

large-integer ratios in the overtones of dissonant chords (Fishman et al., 2001; Plantinga & 

Trehub, 2014). While dissonance can be used to create specific effects (for instance, for 

creating tension to induce endogenous analgesia, or to match the listener’s mood to improve 

emotional shifting via the iso principle), dissonance should not be featured in music 

interventions.  

Another aspect that needs to be considered by those implementing the intervention is 

the volume of the piece. Berlyne (1971) studied the pleasantness of tones and chords played 

at different volumes. He found that a listener’s sense of pleasantness positively correlates 

with an increase from 40dB – 50dB; however, this pleasantness decreases when the decibels 

shift from 50dB to 90dB. Vitz (1972) concurred that the most pleasurable volume is 50dB, 

although he believed that this could be affected by the pitch of a note – the higher the pitch, 

the louder the preference (within a 40dB – 60dB range). Results from a study by Pollack 

(1952) were somewhat different, stating that 20dB – 35dB were the most pleasing, although 

this increased with the presence of background noise. As the context of an analgesic 

composition is unlikely to preclude the presence of background noise, this would suggest that 

approximately 50dB is indeed an ideal volume. Again, that volume is only pleasurable up to a 

certain level indicates that this level is healthy for patients. Additionally, volumes that are 

higher can be harmful to the listener. Noise levels of 85dB are classed as hazardous, with 

prolonged exposure resulting in irreversible hearing loss, while levels of 110dB can damage 

hearing after only 15 minutes (Daniel, 2007). 

There have been several studies that have argued a correlation between pleasantness 

and pitch, such as studies by Berlyne, McDonnell, Nicki, and Parham (1967) and Guilford 

(1954). Recent research by Zald and Pardo (2002) found that sounds measured at 4000-

6000Hz (B7 – F#8) were found to be aversive, causing cringing, muscle tension, and anxiety 

in listeners. As such, extremely high pitches above this threshold should be avoided in 

interventions.   
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Listener vs. researcher-selected music 

Within the literature, there is a vigorous debate over whether researcher-selected music or 

patient-selected music is more effective. Research conducted within an everyday situation 

found that listener-chosen music is associated with significantly higher levels of positive 

emotional change than unchosen music (Juslin & Timmers, 2010); however, due to the 

significant emotional and physiological factors associated with a surgical environment, these 

results cannot be assumed to apply to a surgical context. Shultis (2012) states that surgical 

patients who listen to preferred music have lower heart rates than those who listen to 

researcher-selected music, resulting in strong arguments in favour of patient-selected music. 

A meta-analysis by Hole et al. (2015) claimed that researcher-selected music was more 

effective than listener-selected music, although this trend did not reach significance. 

However, this study did not discriminate between researcher set lists, patient choice from a 

researcher list, and purely patient choice. Additionally, the study did not factor in music type 

(including music selection according to theoretical frameworks). Further investigation 

comparing method-based intervention music to purely patient-selected music is therefore 

warranted.  

Another argument posits that certain factors may influence the listener’s degree of 

liking or disliking a musical piece and that these are beyond a researcher’s control. Certain 

timbres, sounds, instruments and rhythms can be associated with either positive or negative 

past experiences, creating biases when the listener encounters similar elements in new 

compositions (Levitin, 2007). It is highly unlikely that a researcher could account for these 

when selecting compositions for a patient as part of a music intervention, suggesting that 

selection of music by the patient would have a better outcome.  

Conversely, there exist many arguments in favour of researcher-selected music. For 

instance, patients who are presented with a choice of music (as opposed to no choice) display 

slight increases in anxiety (Hole et al., 2015). Additionally, if it is possible for a listener to 

dislike a new composition because of old misattributions (Levitin, 2007), it is also possible 

for the listener to misattribute music heard during a music intervention with the harrowing 

experience of the surgery. If the patient is instructed to listen to music that has, in the past, 

given them pleasure, creating an association with the negative experience of the surgery 

could potentially spoil this music for them. Therefore, one needs to question whether the 

patient would want such an intervention if they were made aware that such misattributions 

could form. With music composed for intervention purposes, however, such misattributions 
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are of less concern, as the chances of encountering this music outside a surgical situation are 

minimal.  

Importantly, reducing this choice does not necessarily mean that the patient will be 

inclined to dislike the music provided. In a review of the literature, Juslin and Timmers 

(2010) state that “One of the repeated findings of the literature is that, overall, people are 

surprisingly tolerant of music that they have not chosen, and are often positively disposed 

towards it” (p. 498). They found that negative reactions to music not chosen by the listener 

typically occurred when people were attempting to undertake demanding intellectual work. 

Stevens (1990) supports Juslin and Timmers’ findings within a surgical context, recounting 

that even if the patient’s particular choice of music was unavailable, the majority of 

participants “were quite happy if the style of music played was similar to that requested” (p. 

1047). Her claims are supported by research conducted by Lamont and Greasley (2009), who 

found that in an experimental setting, the style was the most important determinant of liking.  

Additionally, patients partaking in music interventions may have been informed by 

the researchers that the music was chosen for its ability to create an analgesic effect. This 

could potentially influence the patients’ liking of the piece, and result in the patient being 

more accepting of non-preferred compositions and styles. This in itself warrants further 

research. An option that allows for the benefits of both researcher and patient selected music 

(which frequently occurs in music interventions) is to have the researcher compile collections 

of genre-specific, specially chosen selections, and to have the patient choose one of these 

sets.  

Music history and everyday use  

Two factors that may contribute towards the effect of the intervention are the patient’s music 

history, and how they engage with music on an everyday basis. For instance, a study by 

Mitchell, MacDonald, Knussen and Serpell (2007) found that those who rated music as 

important in their lives were more likely to use it to moderate chronic pain, and needed less 

medical care. While chronic pain differs from surgical pain, an investigation into whether or 

not everyday music engagement contributes towards the efficacy of music-based surgical 

interventions would likely provide valuable insight into the appropriateness of such an 

intervention.  

 Additionally, whether the music intervention would be more effective for the 

musically trained or untrained should be considered. The musical devices discussed in this 

dissertation are arguably too complex for the musically untrained to comprehend 
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(consciously or otherwise), and that methods such as the endogenous analgesia method would 

therefore only be beneficial to musicians. However, in people not formally trained in music, 

there exists a large degree of inherent ‘musical training’ created from cultural exposure. 

Research shows that children aged nine can detect overtly dissonant chords within a tonal 

context, while at 11 they can tell the difference between chordal sequences that end with, as 

opposed to without, a conventional cadence (Juslin & Västfjäll, 2008). Furthermore, even 

neonates can recognise simple repetitive sound patterns, such as pitch deviants in successive 

trains (Vuust & Kringelbach, 2010). Bigand and Poulin-Charronnat (2006) investigated how 

musicians (students at national conservatories with approximately ten years of formal musical 

training) and non-musicians perceive music. They found that non-musicians were able to sort 

thematic variations that shared an underlying structure but drastically differed in terms of 

obvious features at an above-chance level, suggesting that even non-musicians can develop 

mental schemas for processing music abstractly. They also found that non-musicians rated 

the same as musicians when it came to the perception of tension and release that results from 

tonal hierarchies. Additionally, non-musicians exhibited a similar level of sensitivity to the 

harmonic function of chords, were able to recognise musical excerpts that they had heard 

previously, and were only marginally worse than musicians at detecting variations in 

harmony and/or rhythm. A study by Koelsch et al. (2000) found that non-musicians can 

register music surprises. The findings here seem to indicate that while musical training can 

further hone skills of perception, fundamentally the schemas that facilitate such perceptions 

are enculturated. 

There is some evidence to suggest that certain styles of interventions may be more 

effective for musicians as opposed to non-musicians. Bernardi et al. (2009), for example, 

found that musicians exhibited closer and faster cardiovascular and respiratory modulation to 

music intended to induce entrainment. However, the subjects of this study were healthy 

adults, rather than patients undergoing the mental and physical stresses of surgery. As such, 

care needs to be taken when applying these results to surgical patients. Conversely, a meta-

analysis of clinical interventions by Pelletier (2004) found that those with musical experience 

were affected more by relaxation-based music interventions. This warrants further 

investigation, due to the lack of previous research featuring method-based interventions that 

incorporate the patients’ music history and general music engagement.  
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The placebo effect 

It is entirely possible that the placebo effect can contribute to the apparent healing effect of 

music. Placebos centre on expectation (Leknes & Tracey, 2010), with a positive correlation 

between expectation (which is influenced by beliefs, attitudes, conscious expectations and 

symbolic meanings) and efficacy (Petrovic, 2010; Price, 1999). In short, the patient’s level of 

belief that the treatment will work determines how effective that treatment will be. This sense 

of expectation and belief can directly affect the endocrine system, increasing the levels of 

dopamine in the brain, and activating the endogenous opioid system, leading to an increased 

sense of wellbeing, and a decreased perception of pain and pain-related activity (Petrovic, 

2010; Price, 1999). This does not undermine the efficacy of music interventions – in fact, 

placebos utilise many systems that are similar to those used in several of the health outcomes 

listed above. For instance, when it comes to alleviating pain, the placebo effect bears a 

remarkable similarity to the earlier discussed endogenous analgesia framework.  

Whether or not the effect of the music can be entirely or partially attributed to the 

placebo effect warrants further investigation. Regardless of this, the placebo effect can be 

consciously employed in surgical interventions to enhance the effect of music. When it comes 

to employing placebos in interventions, interventions are structured using two main methods. 

With the first method, the patient is told about the potential effectiveness of the treatment – 

whether it be through verbal communication, written documentation, or other means. The 

placebo’s efficacy increases if a credible, trustworthy agent – such as a doctor, nurse, or other 

professional therapist – delivers this information (Price, 1999). In the case of a music 

intervention, this could entail having a medical professional explain that the music chosen for 

the intervention was selected or composed to empirically proven, evidence-based methods. 

With the second method, the treatment situation reproduces, in some way, a previously 

effective treatment. Here, the placebo analgesia is a function of Pavlovian conditioning, 

where the neutral stimuli have become associated with the effectiveness of active pain-

relieving agents, such as morphine (Berlyne, 1971; Price, 1999). Price explains that these 

neutral stimuli can be visual (such as a syringe), auditory (for example a nurse’s voice) or 

tactile (such as the prick of a needle). He states that due to this conditioning, it is possible to 

activate the same analgesic systems using only the neutral stimuli, without the active agent – 

in fact, placebos are significantly more effective if they are administered in the same context 

as previously administered active agents. As such, interventionists play the music while the 

patient is given an active pain-relieving agent. The patient would then be conditioned to 
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associate the music with the relief in pain brought on by the active agent, thereby increasing 

the music’s efficacy as a placebo. The music could then be used, for example, during the time 

between administered doses when it is unsafe for the patient to be taking more drugs. 

However, those running interventions should take care that they avoid misleading patients, as 

this can permanently damage the patient’s trust in health care (McCaffrey & Pasero, 1999).  

Conversely, if the patient believed that the music intervention could have a 

detrimental effect upon them, there is a chance that they may experience the nocebo effect, 

whereby the music increases anxiety and pain perception (Petrovic, 2010). It is therefore 

suggested that music interventions should not be given to patients who hold such beliefs.  

Summary and Conclusion 

This chapter consolidated literature from music, psychology and health fields, along with the 

findings from the systematic literature review, the autoethnographic study, and the qualitative 

composer study. Through this, the five primary theoretical frameworks underlying the effect 

of music upon health outcomes were refined into five methods of composing music for health 

outcomes. While the musical devices discussed above are not the only ones that can be used 

to evoke these methods, they do provide a starting point for selecting or composing the 

optimal music for surgical interventions. Above all, interventionists should consider the 

overarching concepts instead of the minutiae when creating or selecting music according to 

each method composition. Furthermore, it may be possible to combine methods to enhance 

their potential effectiveness – for instance, methods for composing music to distract and 

induce endogenous analgesia feature complementary elements (such as harmonic and 

rhythmic complexity, and the use of suspensions), as do relaxation, physiological 

entrainment, and emotional entrainment (slow tempos, consonant harmonies, legato 

articulation, and featured repetition). Conversely, methods such as endogenous analgesia and 

relaxation require many opposing features, and should not be combined. To further validate 

the methods discussed above, the following chapter presents an experimental study that 

examined the effect of two method-based compositions on physiological and psychological 

states.  

  



 

Page | 149  

  

Chapter 7: Phase 3: An Investigation into the Effects of Musical Entrainment on Pain, 

Anxiety, Mood, and Autonomic Response 

This final phase in the dissertation sought to test the efficacy of the method compositions 

through an experimental setting. Due to the length and complexity of the protocol, a pilot 

study preceded the full-scale study so that the method could be refined if necessary. The pilot 

examined the effect of musical entrainment on anxiety, mood, and autonomic response 

without a pain test. While the participants would not be experiencing the anticipatory anxiety 

associated with the pain tests, I hypothesised that there would be some fluctuations in anxiety 

levels as a result of the process (due to the physiological equipment readings, the requirement 

to fill out multiple surveys, and the presence of the researcher). The research design used for 

this phase is outlined in detail in Chapter 2: Methodology.  

Pilot Study 

Hypotheses 

The theories proposed in the first two phases of this doctoral research lead me to hypothesise 

that:  

1. The emotional entrainment music condition would be correlated with significantly 

lower levels of anxiety and a significantly more positive mood than the other 

conditions. 

2. The physiological entrainment music condition group would have significantly lower 

HR, RR and BP than the other conditions at the conclusion of the experiment. 

3. The neutral music condition would be correlated with lower anxiety and a more 

positive mood than the aversive condition, but more anxiety and a mood less positive 

than the emotional entrainment condition. This condition would also exhibit lower 

HR, RR and BP than the aversive music condition but higher than the physiological 

music condition. 

4. The aversive music condition would be correlated with the highest levels of anxiety, 

HR, RR, BP, and the most negative mood. 
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p = .074. Removing the Baseline condition, a significant difference was found: F(3, 39) = 

.4.398, p = .009. In the post-hoc t-tests (one-way), aversive > neutral: t(13) = 2.722, p = 

.0085; but not the other two conditions (Bonferroni correction), as seen in Figure 19 below:  

          

 
 

6-dimensional emotional snapshot rating (Mood)  

Repeated measures ANOVA were used to test for effects of the music condition on mood 

measurements for overall positive, anxious, happy, relaxed, confident, sad and angry. The 

assumption of sphericity was tested in each case using Mauchly’s test. Greenhouse-Geisser 

corrections were applied for analyses of overall positive mood (ε = .561), anxious mood (ε = 

.545), relaxed mood (ε = .669), confident mood (ε = .448), sad mood (ε = .455), and angry 

mood (ε = .444). No statistically significant effects of music condition were found for any 

mood. Results are shown in Table 9. 

 

 

 

 

Figure 19.  The Effect of the Music on State Anxiety 

 Figure 19. Music: 1 = Neutral, 2= Aversive, 3 = Emotional, 4 = Physiological 
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Table 9 

ANOVA for Mood by Music Condition 

Measure Source SS df MS F p 

Overall 

positive 

Music condition 
109.041 2.246 48.550 .959 .404 

 
Error 1478.709 29.198 50.645 

  

Anxious Music condition 328.462 2.179 150.717 1.521 .237 

  Error 2591.538 26.152 99.096     

Happy Music condition 260.962 4 65.240 .865 .492 

  Error 3619.038 48 75.397     

Relaxed Music condition 973.977 2.677 363.845 1.911 .153 

  Error 6115.223 32.123 190.370     

Confident Music condition 266.731 1.792 148.805 .588 .546 

  Error 5440.769 21.510 252.943     

Sad Music condition 880.769 1.819 484.247 1.329 .283 

  Error 7951.731 21.826 364.322     

Angry Music condition 579.423 1.777 325.992 .973 .385 

  Error 7145.577 21.329 335.017     

 

Covariates 

Analyses were conducted on all participants in the pilot experiment (n = 14) for the 

covariates of the particular types of mood: anxiety, happiness, relaxation confidence, sadness 

and anger, as well as the following demographics: age, gender, cultural identity, residence, 

education level, marital status, realisation of the study focus before being told, perception of 

the music as sedative, music preference, preference to listen to other music during surgery 

instead of music conditions, and desire to listen to the composition during future surgeries.  

As co-covariates, the types of mood had no moderating effect on the main results of 

significant differences in S-Anxiety across the four music conditions. As for the 

demographics, either none had an effect, or the frequencies in the categories were too small 

to conduct reasonable analyses, except for 'Residence' (Urban: n = 6, Suburban: n = 
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8). Following this, a mixed, two-way ANOVA was conducted with S-Anxiety as the 

DV, Residence (2) × Music Condition (4). Even given the small n, there was an interaction 

between Music Condition and Residence: F(3, 36) = 6.030, p = .002, with a main effect for 

both Music Condition: F(3, 36) = 7.805, p < .001 and Residence: F(1, 12) = 11.045, p = 

.006. The results are plotted in Figure 17 below. The aversive music has a significant effect 

on S-anxiety just for the urban residents, and they, in turn, have an overall significantly 

higher S-anxiety than the suburban residents (see Figure 20). 

             

 

Physiological measures 

Repeated measures ANOVA was used to examine the effects of different music tempo 

sections on heart and respiratory period for each piece of music. 

Figure 20.  State Anxiety: Effect of Area of Residence by Music Effect 

 Figure 20. Music: 1 = Neutral, 2= Aversive, 3 = Emotional, 4 = Physiological 
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Heart rate  

No significant effects of the music conditions on heart rate were found. For the neutral music 

condition, Mauchly’s test indicated no violation of sphericity in heartbeat data (p = .264). No 

effect of tempo change was observed; F (2,18) = .628, p = .545, partial η2 = .065 (see Figure 

21). Statistical analysis was not recommended for the aversive condition as there were more 

tempo categories (k=14) than participants (N=11). For the emotional entrainment music 

condition, Mauchly’s test indicated a violation of sphericity in heartbeat data (p = .001) and a 

Greenhouse-Geisser adjustment was applied. No effect of tempo change was observed; F 

(1.11,9.96) = 4.273, p = .063, partial η2 = .322 (Figure 22). Finally, for the physiological 

music condition (Figure 23), Mauchly’s test indicated no violation of sphericity in heartbeat 

data (p = .054). No effect of tempo change was observed; F (7,70) = .967, p = .462, partial η2 

= .088 (see Figure 23).  

         

 

  

Figure 21.  Heart Beat Period: Neutral Music Condition 
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Figure 22.  Heart Beat Period: Emotional Entrainment Music Condition 

Figure 23.  Heart Beat Period: Physiological Entrainment Music Condition 
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Respiratory rate   

No effect of any of the music conditions upon respiratory rate was found. For the neutral 

music condition, Mauchly’s test indicated a violation of sphericity in respiratory data (p = 

.005) and the Greenhouse-Geisser adjustment was applied. No effect of tempo change was 

observed; F (1.23,14.81) = 1.690, p = .217, partial η2 = .123 (see Figure 24). Statistical 

analysis was not recommended for the aversive condition as there were more tempo 

categories (k=14) than participants (N=11). For the emotional entrainment condition, 

Mauchly’s test indicated no violation of sphericity in respiratory data (p = .269). No effect of 

tempo change was observed; F (2,26) = 1.668, p = .208, partial η2 = .114 (see Figure 25). For 

the physiological entrainment condition, Mauchly’s test indicated a violation of sphericity in 

respiratory data (p = .001) and a Greenhouse-Geisser adjustment was applied. No effect of 

tempo change was observed; F (1.93,15.45) = 1.134, p = .345, partial η2 = .124 (see Figure 

26).  

       

 
 

 

 

Figure 24.  Respiratory Period: Neutral Music Condition 
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Figure 25.  Respiratory Period: Emotional Entrainment Music Condition 

Figure 26.  Respiratory Period: Physiological Entrainment Music 
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Between music conditions  

No effect was found for either heart rate or respiratory data. Mauchly’s test indicated no 

violation of sphericity in heart beat data (p = .828). No effect of music type was observed; F 

(3,24) = .331, p = .803, partial η2 = .040 (see Figure 27). Mauchly’s test indicated a violation 

of sphericity in respiratory data (p = .037) and a Greenhouse-Geisser adjustment was applied. 

No effect of music type was observed; F (2.01,24.13) = .265, p = .771, partial η2 = .022 (as 

per Figure 28). 

          

 

 

 

 

 

 

 

 

 

 

Figure 27.  Heart Beat Periods: Across Music Conditions 

600.000

650.000

700.000

750.000

800.000

850.000

900.000

950.000

Neutral Avers Emot Phys

p
er

io
d

 (
m

s)

Music tempo



 

Page | 159  

  

        

 

Blood pressure 

Blood pressure (BP) was examined according to the following: (2: diastolic; systolic) × music 

condition (5: Baseline; Neutral; Aversive; Emotional; Physiological) mixed-model ANOVA, 

DV = mmHg. As expected, systolic blood pressure (SBP) was significantly higher than 

diastolic blood pressure (DBP): F(1, 13) = 335.59, p < .001 (see Figure 29).   

    

  

Figure 28.  Respiratory Period: Across Music Conditions 
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Blood pressure during the music conditions 

There was a significant main effect for music condition on blood pressure: F(2.89, 37.67) = 

4.24, p < .012. Baseline was higher than the other conditions for both systolic and diastolic.  

Considering just systolic BP, which is more influenced by emotional state, in the post-hoc t-

tests (one-way), baseline > neutral: t(13) = 2.560, p = .012; emotional: t(13) = 3.044, p = 

.0045 and physiological: t(13) = 2.704, p = .009. However, after removing the baseline 

condition, there was no significant effect among the different music conditions.  

Mean arterial blood pressure (MAP) was measured as follows: MAP × music 

condition (5: Baseline; Neutral; Aversive; Emotional; Physiological) one–way ANOVA, DV 

= mean mmHg. No significant effect of music condition was found on MAP: F(2.06, 26.78) 

= .674, p = .522.  

Covariates  

Mixed factorial ANOVA were used to investigate the effect of tempo changes and MUSBAQ 

subscale ratings on heart and respiratory period in the pilot study (N=14).  

Figure 29.  Blood pressure during the music conditions 

 Figure 29. BP: 1 = systolic, 2 = diastolic. Music: 1 = Baseline (no music); 

2 = Neutral, 3 = Aversive, 4 = Emotional, 5 = Physiological 
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Each analysis had a k × 2 mixed factorial design, where k is the number of tempo 

changes (repeated measures factor) in the relevant musical condition. The between groups 

factor was formed based on the standardised (Z) scores for the participants’ ratings on the 

relevant MUSBAQ subscale. Standardised scores below Z = -0.5 were classified as “low” 

and scores above Z = 0.5 were classified as “high” on the subscale. Participants who scored 

between these values were not evaluated in order to create sufficient separation between high 

and low groups. Table 10 shows the design of the analysis for each musical condition. 

No statistically significant results were observed in the pilot study. 

 

Table 10 

Factorial design by condition 

Factor Type Condition Levels 

Tempo Repeated Measures Neutral 3 

  Aversive 14 

  Emotional 3 

  Physiological 8 

Subscale Between Groups All 2 

 

Participant feedback on music conditions  

Perceived genre of the music compositions  

The neutral, emotional entrainment and physiological entrainment compositions were 

described as classical by 78.6%, 85.7% and 78.6% of the participants respectively. Other 

perceived genres for these compositions appeared only once per condition, including popular 

piano (neutral and physiological), contemporary (neutral and physiological), folk (neutral), 

relaxation (emotional entrainment), instrumental church music (emotional entrainment), and 

easy listening (physiological).  

There was a lack of consensus regarding the genre of the aversive composition. Four 

participants were unsure, three thought that it was classical. Experimental and ‘no genre’ 

were identified by two participants each, and one participant each believed it was jazz, Avant 

Garde and instrumental.  
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Perceived effect of the music conditions on anxiety  

28.6% of participants believed that the music affected their anxiety, 50.0% believed that it 

did not affect their anxiety, and 21.4% were unsure. When examining the reasons behind 

these answers, the neutral, emotional entrainment music composition, and physiological 

entrainment music compositions were perceived to affect anxiety through the presence of 

consonance (which decreased anxiety), induce calm, and promote comfort and ease. One 

participant linked a decrease in anxiety during the physiological condition to a sedative 

effect. The aversive composition was found to have the opposite effect, making participants 

uneasy, having the discordance increasing anxiety, and the featured sharp notes putting 

participants on edge.   

Music preference  

A Music Preference score out of 100 was calculated for each of the four music conditions 

(MC) as per the following:  

1. ((3 × no. of times MC selected as 1st preference) + (2 × no. of times MC selected as 

2nd preference) ×2) × ( 1x no. of times MC selected as 3rd preference) + (0 × no. of 

times MC selected as 4th preference)) / 3 = X  

2. ( X / number of participants) × 100 = MUSIC PREFERENCE SCORE 

There was little difference among the Music Preference scores for neutral, emotional 

entrainment score and the physiological entrainment, and a distinct lack of preference for the 

aversive composition. 

In most cases, the desire to listen to the music conditions during surgery reflected 

preference, with the neutral and physiological entrainment compositions desired by nearly 

two-thirds of participants during potential future surgeries. This was not the case for the 

emotional entrainment composition, where fewer participants were willing to listen to it in a 

surgical situation despite the high levels of preference. No participants were willing to listen 

to the aversive composition in a surgical context (see Table 11). The lack of preference and 

unwillingness to listen to the aversive condition was reflected in the observed reactions to the 

aversive composition. For instance, one participant commented that the high pitch of the 

piccolo “hurt”, several participants exhibited fidgeting and restless behaviour, and comments 

following the conclusion of this piece included stating that the pitch of the piccolo “hurt”, and 

that the composition was “bizarre”, “weird” and “dreadful”.   
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Table 11 

Preference for the Music Condition and Desire to Listen to the Music 

Conditions during Surgery (Pilot) 

Music Condition 

Preference 

Score 

Participants willing to listen 

to MC during surgery 

Neutral 60 / 100 64.3% 

Aversive 10 / 100 0.0% 

Emotional Entrainment 67 / 100 42.9% 

Physiological Entrainment 64 / 100 64.3% 

 

The reasons why participants wished to listen to the neutral, emotional entrainment 

and physiological entrainment conditions contained many similarities. The participants 

desired these compositions as they found them relaxing, pleasant and calming. Instruments 

also featured as a reason – the piano timbre was described as ‘nicer’, while the string 

instruments were described as ‘uplifting’ and ‘distracting’. That the string instruments were 

described as ‘uplifting’ could indicate that the strings were more successfully able to 

communicate the positive emotions evoked in the piece, in keeping with research by Juslin 

and Timmers (2010). Participants desired the emotional entrainment composition as it had an 

interesting ‘story’, and as it did not require for the listener to become ‘involved’, while they 

desired the neutral composition for the comfort it induced.  

Of all participants, two (14.3%) did not wish to listen to any of the music conditions 

during potential future surgeries. Again, the reasons why the participants did not wish to 

listen to certain music conditions during surgery were quite similar across the neutral, 

emotional entrainment and physiological entrainment compositions. The participants 

described all of these compositions as less relaxing than other compositions and unenjoyable. 

They perceived the neutral and emotional entrainment conditions as annoying, and the neutral 

and physiological entrainment conditions as not ‘gripping’ and less preferable to silence, the 

emotional entrainment composition as too active, and the physiological entrainment 

composition as ‘unmemorable’.  

The direct contradictions apparent in the descriptions of these three music 

compositions highlight the diversity in musical tastes, and the importance in considering 
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participants’ individuality when selecting music for surgical situations (for instance, allowing 

them to select their preferred genre/instrumentation from a selection of method-inspired 

playlists).  

As no participant wished to listen to the aversive condition during surgery, no reasons 

were provided explaining why participants would wish to listen to it in a surgical situation. 

However, the list of reasons why it was not desired in a surgical environment was extensive. 

Several emotional descriptors were attributed to the aversive composition, including that it 

was annoying, jarring, not ‘gripping’, harsh, unenjoyable, unpleasant, not calming or 

relaxing, and less preferable to the silence or music in their heads. Other descriptors focused 

on the musical elements and devices featured in the aversive composition. Participants 

described these pitches as annoying, and as putting them on edge. This mirrors results found 

by Zald and Pardo (2002), where similarly high pitches were found to be aversive and to 

cause cringing, tension and anxiety. The lack of desire to listen to the music because of its 

‘discordant’ nature and clashing sounds reflects people’s ingrained preference for consonance 

(Lamont & Greasley, 2009). Similarly, the perception of the music as being chaotic, 

arrhythmic, abrupt, uncoordinated, lacking structure, and of being “jittery with tones felt all 

over the place” highlights the importance of predictability for inducing pleasure and reducing 

arousal (Huron, 2007; M. McCaffrey & Pasero, 1999).  

The majority (61.0%) of participants indicated that they wished to listen to another 

type of music instead of the music conditions provided in this study. Predominantly, 

participants desired “relaxing” music, in some cases, any music that was “relaxing”, “softer” 

or “happy” regardless of genre. In others, specific genres or composers (including heavy 

metal, hard rock, blues, wind-based music, show tunes, folk, Vivaldi and flamenco) were 

found to be relaxing, and this relaxing quality was often related to familiarity. This is 

unsurprising considering findings by Tan et al. (2012), which revealed a positive correlation 

between familiarity and relaxation. Only one participant featured a high level of specificity in 

their description, stating their desire for a “repetitive, nice comforting harmonic progression 

played on a piano or soft keyboard like a Rhodes with simple yet rhythmic drums”. This may 

signify a greater desire for control in aversive situations. 

The reasons why participants did not wish to listen to other music during surgery were 

primarily related to the convenience of the provided music – that it was relaxing and 

soothing, that they could not think of anything that was more effective, and that the music 

that they commonly listened to (such as electronic/vocal music) would not relax them as 

much as the music provided.  
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Perceived purpose of music compositions  

The majority (57.1%) of participants believed that the purpose of the neutral composition was 

to relax, calm or soothe, while 35.57% of participants were unsure. One participant believed 

that it was to convey a restful mood. Similarly, most participants (64.3%) believed that the 

purpose of the physiological entrainment composition was to relax, calm or put the listener at 

ease, and 28.6% were unsure. One participant believed that it was to evoke melancholy 

feelings.  

Further lack of consensus appeared in the cases of the aversive and emotional 

entrainment compositions. Half of the participants (50.0%) believed that the aversive 

composition was designed to distress them, create anxiety, or make them uncomfortable, 

while 28.6% of participants were unsure. Other descriptions of perceived purpose that 

appeared only once were that it was designed to create a suspenseful and mysterious 

narrative, that it was designed to increase blood pressure and heart rate, and that it was to 

challenge the listener. The emotional entrainment composition generally had its perceived 

purpose described as to induce relaxation (42.9% of participants). Two participants were 

unsure, and three identified the actual purpose of the composition – to evoke feelings of 

happiness/to observe physical or psychological changes when the music changed from 

discordant to consonant (the actual purpose of the piece). Other descriptions that appeared 

once only were that it was intended to create comfort, to create a romantic build with tense 

and elating moments, or that it was intended to be neutral.  

Despite the lack of consensus regarding the perceived purpose of the compositions, 

the purpose of the neutral, emotional entrainment, and physiological entrainment 

compositions had primarily positive associations, and purpose of the aversive composition 

generally had negative associations. 

Perceived sedative effect of the music compositions  

The neutral and physiological entrainment conditions were primarily experienced as sedative 

(rated by 64.3% participants each respectively). The majority of the participants (71.4%) 

reported a sedative effect from the emotional entrainment composition, while unsurprisingly, 

none of the participants stated that the aversive composition had a sedative effect.  

Limitations 

Due to the way the study was structured, 71.4% of participants realised that the focus of the 

study was on music before being told at the conclusion of the session. Additionally, due to 
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the lack of an aversive stimulus (such as pain), it was difficult to assess how the music 

compositions would perform in a surgical setting.  

Discussion 

Within this study, the hypotheses were only partially met. We postulated that the emotional 

entrainment condition would correlate with lower levels of anxiety and a more positive mood 

than the other conditions. However, there was no discernible effect of music condition on 

mood, and there was no effect of the emotional condition on state anxiety. Additionally, 

although the emotional entrainment music was generally equally preferred, perceived as 

sedative, and perceived as relaxing in comparison to the neutral and physiological conditions, 

participants wished to listen to this composition during surgery less than they did the neutral 

and physiological conditions. The apparent lack of success of the iso principle-based 

technique may have been due to several factors. The 5-minute duration of the composition 

may have been too brief for the iso principle to take effect, with the participants not given 

enough time to forget the tense, anxious beginning of the composition. 

Conversely, participants may have preferred the piano tones of the neutral and 

physiological compositions when considering their potential use in a surgical setting, (or the 

participants perceived the MIDI recordings of the piano as more realistic, and thus more 

pleasurable than the exports of the MIDI strings). Further research could involve testing the 

iso principle using piano instrumentation, and using a longer piece with an “anxious” section 

that is much shorter in comparison to the section evoking a “positive” affect. Notably, for 

certain participants, the emotional entrainment condition appeared to adversely affect systolic 

blood pressure, which was significantly higher in participants who perceived the emotional 

entrainment condition as sedative, and who were willing to listen to it during surgery. One 

possible reason for these effects could be that these participants created too deep a connection 

with the music, which resulted in higher levels of arousal, and thus a rise in systolic blood 

pressure. Finally, those who guessed the study focus correctly had faster respiratory rates 

during the emotional music condition, something that was perhaps related to increased 

arousal resulting from the negative mood at the start of the composition. The lack of 

difference between the physiological entrainment condition and the other music conditions in 

the overall cardiovascular and respiratory rhythms may have again been due to the short 

duration of the method composition, or the variation measured in the natural heart rate and 

respiratory rhythms between participants. 
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The hypothesis that the physiological music condition would be associated in the 

lowest physiological rhythms (heart rate, respiration and blood pressure) was not met. No 

correlation was found between heart rate and respiration and the tempo of the music in the 

physiological music condition (nor with any of the other music conditions). Additionally, 

although systolic and diastolic blood pressures were significantly lower in the physiological 

condition compared to baseline, there was no significant difference between this condition 

and the other music conditions. It is likely that the considerable difference between the 

baseline and the music conditions resulted from the white-coat effect – a brief, temporary 

increase in blood pressure resulting from anxiety created from a clinician’s presence 

(Pickering, Gerin, & Schwartz, 2002), an effect which decreases over time as the patient 

becomes used to having their blood pressure taken (Ernst & Resch, 1995). While the 

experiment was conducted in a nonclinical laboratory, the presence of medical equipment, 

and the researcher-participant relationship (with a power/authority balance comparable to that 

of medic-patient) likely resulted in the white-coat effect. 

Although the effectiveness of the neutral music condition was predicted to sit neatly 

between the method and aversive compositions, this was not the case. The effects of the 

neutral condition on mood, heart rate, respiratory rate, and blood pressure did not 

significantly differ between any of the other conditions, and it did not significantly differ 

from the emotional and physiological conditions in affecting state anxiety, or participants’ 

preference, perceived purpose, or perceived sedative effect. Regarding the desire to listen to 

music during potential future surgeries, the neutral music condition even outperformed the 

emotional entrainment condition. These results could have been due to the brevity of the 

compositions, or habituation to the repeated presentations of the same melodic, harmonic, 

and rhythmic material.  

It was only in the aversive music condition that the most accurate predictions 

eventuated. As hypothesised, the state anxiety was significantly higher during the aversive 

composition in comparison to the other music condition. Interestingly, this difference was 

even more pronounced when their area of residence was factored in. Urban residents had 

significantly higher anxiety than suburban residents in general, and urban residents were 

found to have significantly higher anxiety during the aversive music condition in comparison 

to the other music conditions. Although the exact reason for these results are unknown, one 

possible explanation is that the urban residents are more likely to have regularly encountered 

'aversive' sounds (such as traffic or construction). This may have lead to higher overall levels 

of stress, and as such they associated the aversive music with these stressful sounds, while 
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suburban residents did not have as many of these ingrained stressful associations, instead 

perceiving the composition as a novelty. Alternatively, urban residents’ higher overall levels 

of stress from living in an urban environment could mean that their stress response is quicker 

to trigger. This could likewise mean that the suburbanites do not have as many ingrained 

stressful associations as their urban counterparts, and as a result were not primed to have their 

stress responses triggered by sonic stimuli. 

Furthermore, only participants who guessed the focus of the study experienced a 

significant increase in anxiety during the aversive condition – however, whether this effect is 

due to a nocebo effect in the aware participants, or a lack of attention to or engagement with 

the music (or indeed, a combination of both these factors) is unclear. Additionally, the 

significant effect of the music condition on anxiety was only present in participants who did 

not find the emotional entrainment condition sedating, and who were willing to listen to it in 

a surgical context. This may have indicated that such participants were more active listeners – 

engaging more with the more complex musical devices present in these pieces (such as the 

increased harmonic complexity).  

While the protocol successfully mitigated the effect of the order, the similarities 

between the non-aversive music conditions may have resulted in the habituation effect, which 

may partially explain the lack of difference between the conditions. Additionally, the lack of 

effect on all measures may have been a result of the lack of aversive stimuli (such as pain), 

and the correspondingly low physiological measures and moderate moods of the participants.  

Although the initial results do show some promise, future research would benefit from 

further refinements to the protocol (including the incorporation of an aversive stimulus), and 

a larger participant pool.  

Full-Scale Study 

This study, like the pilot, featured a quasi-experimental, repeated measures (within-

participant) design. The research design is outlined in detail in the Chapter 2: Methodology. 

Hypotheses 

The theories proposed in Phase 1, Phase 2 and the pilot study led me to hypothesise that:  

1. The emotional entrainment music condition would be correlated with significantly 

lower levels of anxiety and pain and a significantly more positive mood than the other 

conditions at the conclusion of the experiment. Pain tolerance would be higher than 

the aversive and neutral compositions. 
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2. The physiological entrainment music condition group would have significantly lower 

HR, RR and BP than the other conditions at the conclusion of the experiment. Pain 

tolerance would be higher than the aversive and neutral compositions. 

3. The neutral music condition would be correlated with higher anxiety and a more 

positive mood than the aversive condition, but more anxiety and a mood less positive 

than the emotional entrainment condition. This condition would also exhibit pain 

levels, HR, RR and BP that were lower than the aversive music condition but higher 

than the physiological music condition. 

4. The aversive music condition would be correlated with the highest levels of pain, 

anxiety, HR, RR, BP, anxiety, the most negative mood. 

Results  

Psychological measures  

Pressure pain tolerance (PPT) 

There was a significant main effect of music type, F (4,160) = 6.976, p < .001, Greenhouse-

Geisser ε = .838, partial η2 = .148. All significant pairwise comparisons were between 

Baseline and each music type, with Baseline PPT being higher than all other conditions (.006 

< p < .008, Bonferroni adjusted). There were no significant differences in PPT between music 

types. 

Sensitisation effect 

The next analyses looked for evidence of sensitisation resulting from the number of trials. 

The PPT measurements for 15 trials (3 in each condition, including baseline), temporally 

ordered for each participant were analysed (shown in Figure 30).  
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Pain rating (PR) 

There was no significant effect of music type, F (4,160) = 1.315, p =.274, Greenhouse-

Geisser ε = .689, partial η2 = .032. 

State anxiety 

A significant main effect of music type was found, F (4,160) = 4.236, p =.003, Greenhouse-

Geisser ε = .813, partial η2 = .096. Significant Bonferroni-adjusted pairwise comparisons 

were again exclusive to the Baseline condition, which produced higher anxiety compared to 

Emotional (p = .023) and Physiological (p < .001) conditions. 

6-dimensional emotional snapshot rating (Mood) 

Repeated measures ANOVA were used to test for effects of the music condition on mood 

measurements for overall positive, anxious, happy, relaxed, confident, sad and angry. The 

assumption of sphericity was tested in each case using Mauchly’s test. Greenhouse-Geisser 

corrections were applied for analyses of overall positive mood (ε = .805), anxious mood (ε = 

.741), relaxed mood (ε = .832), confident mood (ε = .801), sad mood (ε = .794), and angry 

mood (ε = .475).  

There were significant effects of music condition on overall positive mood, anxious 

mood, relaxed mood and sad mood. The results can be seen in Table 13. 
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Table 13 

ANOVA for Mood by Music Condition 

Measure Source SS df MS F p Partial η2 

Overall positive Music condition 588.455 3.219 182.794 10.880 < .001 .214 

  Error 2163.370 128.769 16.800       

Anxious Music condition 10051.702 2.966 3389.362 23.056 < .001 .366 

  Error 17439.098 118.626 147.008       

Happy Music condition 435.671 4 108.918 1.809 .130 - 

  Error 9634.329 160 60.215       

Relaxed Music condition 5197.988 3.328 1561.753 6.973 < .001 .148 

  Error 29819.512 133.132 223.984       

Confident Music condition 876.402 3.206 273.379 2.492 .059 - 

  Error 14066.098 128.233 109.692       

Sad Music condition 1357.805 3.177 427.328 4.852 .003 .108 

  Error 11194.695 127.097 88.080       

Angry Music condition 282.500 1.901 148.569 3.167 .050 - 

  Error 3567.500 76.059 46.904       

 

Bonferroni-adjusted pairwise comparisons were conducted to investigate the 

significant effects. Overall positive mood was significantly lower at baseline compared to the 

neutral (M=4.000, 95% CI [.831, 7.169]), aversive (M=4.079, 95% CI [1.572, 6.586]), 

emotional (M=4.366, 95% CI [1.708, 7.024]) and physiological (M=4.421, 95% CI [2.211, 

6.63]) conditions. 

Anxious mood was significantly higher at baseline compared to the neutral 

(M=17.707, 95% CI [9.223, 26.192]), aversive (M=15.878, 95% CI [7.486, 24.27]), 

emotional (M=17.646, 95% CI [9.949, 25.344]), and physiological (M=18.317, 95% CI 

[11.094, 25.54]) conditions. 

Relaxed mood was significantly lower at baseline compared to the neutral (M=12.317, 

95% CI [2.524, 22.11]), emotional (M=11.585, 95% CI [1.361, 21.81]) and physiological 

(M=14.329, 95% CI [6.296, 22.362]) conditions. 

Sad mood was significantly higher at baseline compared to the aversive condition 

(M=7.805, 95% CI [1.998, 13.612]). 
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Covariates 

Fear of Pain did not interact to produce significant effects of music type on either PPT or 

State Anxiety. Factorial ANOVA were used to test for possible interactions on dependent 

variables PPT, state anxiety, pain rating and all mood measures across music conditions, 

using the MUSBAQ subscales, musical preferences, surgery preferences, and reporting of 

sedative effects as factors. No significant main effects of, or interactions with, these factors 

were observed for any of the dependent variables. 

Mixed factorial ANOVA were used to investigate the effects of age, gender, cultural 

identity, residence, education level, marital status, realisation that the study focused on music 

before being told, perception of the music as sedative, music preference, preference to listen 

to other music during surgery instead of the music conditions, desire to listen to the 

composition during future surgeries, perception of the music as sedative and music history 

and listening habits on heart rate, respiratory rate, and blood pressure (SBP, DBP, and MAP) 

during the music conditions. Factors were created for Age Group, Ethnicity, Education and 

Relationship status by regrouping the variables Age, Culture, Education and Marital Status to 

create meaningful levels with adequate group size. Details are in Table 14. 

 

Table 14  

Covariates: Age, Ethnicity, Education and 

Relationship Status 

 

 

Factor Levels N 

Age Group 17-19 20 

 20-25 12 

  26+ 9 

Ethnicity Caucasian 30 

  Other 11 

Education School 23 

  Higher 18 

Relationship 

status 

Married/De 

Facto 9 

 In a relationship 10 

  Single/Other 22 
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In all analyses, assumptions of sphericity and homogeneity of variance were tested 

with Mauchly’s and Levene’s test, respectively, where appropriate. Only violations of these 

assumptions are explicitly mentioned. In instances of sphericity violations, the Greenhouse-

Geisser correction to the degrees of freedom was applied, and the Greenhouse-Geisser 

epsilon value (ε) is reported.  

Where significant, interactions were unpacked with simple effects analyses via 

oneway ANOVA at each level of the relevant factor, and Bonferroni-adjusted (α = .01) 

independent groups t-tests were performed between factor levels in each music condition.  

For statistically significant effects, the effect size is reported as partial eta-squared 

(partial η2). This value represents the proportion of remaining variance in the dependent 

variable explained by the relevant factor, after excluding the variance explained by the other 

factor (music condition). 

All analyses returned non-significant results with the following exceptions: 

Residence 

There was a significant interaction of music condition with residence, F(4,156) = 

4.453, p = .004, partial η2 = .102, ε = .848 (Greenhouse-Geisser adjusted for violation of 

sphericity). Simple effects analysis found that urban residents had significantly higher state 

anxiety in the neutral condition than suburban residents SBP (M=14.605, 95% CI [5.778, 

23.432]). 

Music history and listening habits 

The following sub-scores gathered from the MUSEBAQ were used as covariates:   

• Years of formal music training (theory) 

• Years of formal music training (practice) 

• General knowledge of music theory 

• Engagement in professional music making 

• Engagement in instrumental practice 

• Engagement in amateur music making 

• Musical capacity  

o Emotional sensitivity to music  

o Personal commitment to music 

o Music memory and imagery 

o Listening sophistication, and  
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o Indifference to music 

• Music use motivations 

o Musical transcendence 

o Regulation of emotions 

o Social 

o Music identity and expression, and  

o Cognitive regulation 

A correlation was found between PPT, fear of pain, and social music use as seen in 

Table 15, which shows the correlations between PPT, fear of pain, and social music use. 

Interestingly, fear of pain was positively correlated with PPT, indicating that people with 

more fear of pain had a higher pain threshold. Conversely, people who used music socially 

tended to have lower pain thresholds. The correlations between PPT in different music 

conditions were extremely high. 

 

Table 15 

Correlations between PPT, Fear of Pain, and Social music Use  

 Variable  1 2 3 4 5 6 7 

Fear of pain 1       
Social music use .128 1      
Baseline PPT (Mean) .264* -.313* 1     
Neutral PPT (Mean)  .264* -.267* .906** 1    
Aversive PPT (Mean)  .291* -.300* .925** .939** 1   
Emotional PPT (Mean)  .261* -.340* .901** .936** .933** 1  
Physiological PPT (Mean) .227 -.319* .944** .923** .939** .935** 1 

Pearson correlations for PPT: *p < .05, **p < .01, ***p < .001 

Despite the moderate correlations with fear of pain and social music use, their utility to 

predict PPT in all conditions was low, accounting for between 11% and 17% of the variance 

in PPT. Table 16 presents the model summaries of each regression. 
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Table 16 

Model Summaries of Linear Regression for 

PPT, Fear of Pain and Social Music Use.  

Condition Adjusted R2 p 

Baseline .150 .017 

Neutral .117 .035 

Aversive .158 .014 

Emotional .169 .011 

Physiological .131 .026 

 

Participant feedback on the music conditions  

Participants most frequently preferred the neutral and physiological conditions, and were 

willing to listen to these the most during future surgeries. The aversive music condition was 

overwhelmingly selected as least preferred, with only one participant willing to listen to it 

during surgery (as shown in Table 17). Although it did not result in any adverse effects in the 

standardised measures of pain and mood, the aversive condition was generally described as 

unpredictable, chaotic, and importantly, stress-inducing – a state detrimental to healing. 

Ironically, the composition designed to be the most emotionally appealing was the least 

preferred of the non-aversive music conditions.  

 

Table 17 

Music Preferences and Desire to Listen to the Music Again during Surgery 

Music Condition Preference Score 

% willing to listen to the music 

during future surgeries 

Neutral 72 / 100 51.2% 

Aversive 6 / 100 2.4% 

Emotional Entrainment  50 / 100 34.1% 

Physiological Entrainment  72 / 100 56.0% 
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Physiological measures 

Heart rate  

Repeated measures ANOVA were used to assess the effect of tempo changes on heart (HR) 

and respiratory (RR) period in each condition – neutral, aversive, emotional and 

physiological. Some participants were excluded due to poor or incomplete readings of heart 

and respiratory period in some conditions. Table 18 summarises the number of participants in 

each analysis.  

Table 18 

Sample Size by Analysis 

Condition Measure N 

Neutral HR 31 

  RR 33 

Aversive HR 32 

  RR 33 

Emotional HR 31 

  RR 33 

Physiological HR 32 

  RR 11 

 

Violations of sphericity were observed in all conditions for both heart and respiratory 

data and Greenhouse-Geisser corrections were applied to the degrees of freedom. Table 19 

summarises the results of the ANOVA. 
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Table 19 

ANOVA Results for Tempo by Condition 

Condition Measure Source SS df MS F p Partial η2 

Neutral HR Tempo 215.675 1.876 114.986 0.186 .817 .006   
Error 34782.381 56.270 618.132 

   

 
RR Tempo 593234.047 1.332 445257.852 .779 .417 .024   

Error 24378640.540 42.635 571801.150 
   

Aversive HR Tempo 22340.311 5.258 4249.069 0.928 .468 .029   
Error 746623.320 162.989 4580.833 

   

 
RR Tempo 16283172.133 5.725 2844327.001 1.327 .249 .040   

Error 392571462.365 183.193 2142936.280 
   

Emotional HR Tempo 3930.201 1.849 2125.962 4.224 .022 .123   
Error 27913.917 55.460 503.316 

   

 
RR Tempo 235615.027 1.201 196150.073 .285 .639 .009   

Error 26460412.200 38.438 688386.137 
   

Physiological HR Tempo 34504.106 2.445 14113.709 3.141 .039 .092   
Error 340529.294 75.786 4493.277 

   

 
RR Tempo 5223683.938 2.661 1962994.004 .949 .422 .087   

Error 55046356.538 26.611 2068572.086 
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Significant effects of tempo were observed on heartbeat in the emotional and 

physiological conditions. Subsequent Bonferroni-corrected pairwise comparisons were 

conducted for each. As can be seen in Figure 33, the emotional entrainment condition, the 

100bpm section had significantly faster mean heartbeats than those of the 80bpm section by 

14.56 milliseconds per beat on average, (95% CI [2.38, 26.74]). 

           

 

 

For the physiological condition, the 100bpm in section 3 had significantly faster mean 

heartbeats than those in the preceding ritardando in section 2 by 25.86 milliseconds per beat 

on average, (95% CI [2.18, 49.53]). Compared to the ritardando in section 2, significantly 

faster mean heartbeats were observed in the ritardando in section 6 by 36.66 milliseconds per 

beat on average, (95% CI [1.43, 71.88]), and also in the final section (60bpm) which had 

faster mean heart beats by 29.76 milliseconds per beat on average, (95% CI [2.92, 56.61]). 

These results can are in Figure 34.  

 

 

Figure 33. Mean Heartbeat Period by Tempo: Emotional Entrainment Music  
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 Figure 33. Error bars represent ±1 SEM. 
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Respiration 

For each of the four music conditions, Mauchly’s test demonstrated a violation of sphericity 

(p < .001) and the Greenhouse-Geisser adjustment to degrees of freedom was applied. No 

significant effect of tempo change was found for the neutral condition F (1.33, 42.64)=.779, 

p=.417, partial η2=.024; for the Aversive condition F (5.73, 183.19)=1.327, p=.249, partial 

η2=.040; for the Emotional condition F (1.20, 38.44)=.285, p=.639, partial η2=.009; or for the 

Physiological condition and F (2.66, 26.61)=..949, p=.422, partial η2=.087 (see Figures 35-38 

below).  

Figure 34.  Mean Heartbeat Period by Tempo, Physiological Music Condition 
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 Figure 34. Error bars represent ±1 SEM. 
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Figure 37.  Respiratory Period: Emotional Entrainment Music Condition 

Figure 38.  Respiratory Period: Physiological Entrainment Music Condition 
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Repeated measures ANOVA was used on mean respiratory period to examine the effects of 

the music pieces as a whole (see Figure 39 below). Mauchly’s test revealed a violation of 

sphericity (p < .001) and the Greenhouse-Geisser adjustment to degrees of freedom was 

applied. No effect of music type on mean respiratory period was observed; F (1.94, 

62.12)=1.908, p=.158, partial η2=.056.  

         

 

Effect between music conditions on heart rate and respiration 

Repeated measures ANOVA were used to assess the effect of different musical conditions on 

heart (HR) and respiratory (RR) period. There were 30 participants in each condition for HR 

and 33 for RR. 

Mauchly's test indicated no violation of sphericity for HR, (p = 0.271), but a violation 

of sphericity was present in RR, (p = < .001) and a Greenhouse-Geisser adjustment to degrees 

of freedom was applied, (ε = 0.647). Music condition was found to have no effect on either 

heart or respiratory period (see Table 20). 

  

Figure 39.  Respiratory Period Across All Music Conditions 
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Table 20 

ANOVA Results for Heart and Respiratory Period by Music Condition 

Measure Source SS df MS F p 

HR Music condition 4849.085 3 1616.362 2.188 .095 

  Error 64257.151 87 738.588   

RR Music condition 1889165.086 2 973165.268 1.908 .158 

  Error 31689409.829 62 510129.998   

Blood pressure 

Repeated measures ANOVA were used to assess the effect of music condition on 

systolic, diastolic and mean arterial blood pressure. No significant effects were observed.  

 

Covariates 

Mixed factorial ANOVA were used to investigate the effects of age, gender, cultural 

identity, residence, education level, marital status, realisation that the study focused on music 

before being told, perception of the music as sedative, music preference, preference to listen 

to other music during surgery instead of the music conditions, desire to listen to the 

composition during future surgeries, perception of the music as sedative and music history 

and listening habits on state anxiety, mood, PPT, PR during the music conditions. Factors 

were created for age group, ethnicity, education and relationship status by regrouping the 

variables age, culture, education and marital status to create meaningful levels with adequate 

group size. Details are in Table 21. 

 

  



 

Page | 186  

  

Table 21  

Covariates: Age, Ethnicity, Education and 

Relationship Status 

 

 

All analyses returned non-significant results with the following exceptions: 

Age group 

There was a significant main effect of age group on MAP, F(2,38) = 8.932, p = .005, partial 

η2 = .247. Bonferroni-adjusted pairwise comparisons showed that the 26+ group had higher 

MAP than both the 17-19 group (M=9.779, 95% CI [2.577, 16.981]), and the 20-25 group 

(M=9.084, 95% CI [1.172, 16.995]). A significant effect of age group on DBP was also 

found: F(2,38) = 10.845, p < .001, partial η2 = .363. Bonferroni-adjusted pairwise 

comparisons showed that the 26+ group had higher MAP than both the 17-19 group (M = 

10.276 95% CI [4.702, 15.849]), and the 20-25 group (M = 8.239 95% CI [2.116, 14.362]). 

However, no significant impact of age on the effectiveness of the music conditions was 

found.  

Gender  

A significant effect of gender was found on blood pressure, on MAP F(1,39) = 6.236, p = 

.005, partial η2 = .186; and SBP, F(1,39) = 17.540, p < .001, partial η2 = .310. Bonferroni-

adjusted pairwise comparisons showed that males had higher MAP (M=7.123, 95% CI 

[2.302, 11.944]); and SBP (M=14.925, 95% CI [7.717, 22.133]); than females. Gender also 

Factor Levels N 

Age Group 17-19 20 

 20-25 12 

  26+ 9 

Ethnicity Caucasian 30 

  Other 11 

Education School 23 

  Higher 18 

Relationship 

status 

Married/De 

Facto 9 

 In a relationship 10 

  Single/Other 22 
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significantly affected 6DESR confidence, F(1,39) = 5.409, p = .025, partial η2 = .122, with 

Bonferroni-adjusted pairwise comparisons revealing higher levels of confidence in males 

compared to females (M=13.178, 95% CI [1.717, 24.639]). 

There was a significant interaction of music condition with gender, F(4,156) = 3.072, 

p = .030, partial η2 = .073, ε = .754 (Greenhouse-Geisser adjusted for violation of sphericity). 

Simple effects analysis found no significant effects, however a significant interaction 

between music condition and gender on PPT, F(4,156) = 3.755, p = .006, partial η2 = .088 

was found. Simple effects analysis found significantly higher PPT in males compared to 

females at baseline and in the physiological condition, (M=102.841, 95% CI [1.568, 

204.115]) and (M=94.312, 95% CI [2.261, 186.364]) respectively. 

Preference to listen to music other than the music conditions in future surgical 

procedures 

There was a significant main effect of the participants’ preference to listen to music 

other than the music conditions in surgical environments on MAP F(1,39) = 5.280, p = .027, 

partial η2 = .119 and SBP F(1,39) = 8.694, p = .005, partial η2 = .182. Bonferroni-adjusted 

pairwise comparisons showed that those wishing to listen to another type of music had higher 

MAP (M=5.627, 95% CI [.674, 10.579]) and higher SBP (M=11.297, 95% CI [3.547, 

19.046]). 

Perception of the music as sedative  

No significant interactions were found with the perception of music as sedative in the neutral 

composition. A significant interaction was found between the aversive music condition and 

the perception of the aversive condition as sedative F(4,156) = 5.239, p = .002, partial η2 = 

.118, ε = .783 (Greenhouse-Geisser adjusted for violation of sphericity).Simple effects 

analysis found that the main effect of music condition on SBP was only present in those who 

did not find the sedative effect, F(4,140) = 12.363, p < .001, partial η2 = .261. Those who 

found the aversive condition sedative showed no significant differences in SBP across music 

conditions F(4,16) = 2.259, p = .108.  

Several significant effects of the perceived sedative effect of the emotional 

entrainment music condition were found. There was a significant main effect upon 6DESR 

anxiety, F(1,39) = 5.640, p = .023, partial η2 = .126; 6DESR overall positive mood overall 

positive mood, F(1,39) = 4.709, p = .036, partial η2 = .108; and mood confidence, F(1,39) = 

6.911, p = .012, partial η2 = .151. Bonferroni-adjusted pairwise comparisons showed that 
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those who found the emotional condition sedative had lower 6DESR anxiety (M=9.688, 95% 

CI [1.437, 17.940]); a higher 6DESR overall positive mood (M=4.108, 95% CI [.279, 

7.937]); and higher mood confidence (M=14.650, 95% CI [3.378, 25.922]). Additionally, a 

significant interaction was found between music condition and finding the emotional 

condition sedative on mood relaxation, F(4,156) = 3.348, p = .019, partial η2 = .079, ε = .793 

(Greenhouse-Geisser adjusted for violation of sphericity). Simple effects analysis found 

significantly higher relaxation in participants who found the emotional condition sedative, 

compared to those who did not, in both the emotional and physiological conditions, 

(M=21.801, 95% CI [8.651, 34.951]) and (M=18.000, 95% CI [6.411, 29.589]) respectively, 

and no significant differences in the neutral and aversive conditions. 

There was a significant main effect of the sedative effect of the physiological 

condition on pain rating, F(1,39) = 6.173, p = .017, partial η2 = .137. Bonferroni-adjusted 

pairwise comparisons showed that those who found the physiological condition sedative had 

lower pain ratings (M=1.747, 95% CI [.325, 3.170]). There was a significant interaction of 

music condition with finding a sedative effect of the physiological music condition, F(4,156) 

= 2.570, p = .040, partial η2 = .062, however, simple effects analysis found no significant 

effects. There was a significant interaction between music condition and finding the 

physiological condition sedative on 6DESR overall positive mood, F(4,156) = 2.705, p = 

.032, partial η2 = .065, ε = .789 (Greenhouse-Geisser adjusted for violation of sphericity). 

Simple effects analysis found significantly higher overall positive mood in participants who 

found the physiological condition sedative, compared to those who did not, in the emotional 

condition, (M=5.271, 95% CI [1.227, 9.314]).  

Willingness to listen to the music conditions during surgery  

There were significant effects of the willingness to listen to the emotional condition and the 

physiological condition before surgery on 6DESR anxiety, F(1,39) = 6.304, p = .016, partial 

η2 = .139 and F(1,39) = 4.222, p = .047, partial η2 = .098 respectively. Bonferroni-adjusted 

pairwise comparisons showed that those who were willing to listen to the emotional condition 

had lower mood anxiety than participants who were not willing to listen to the emotional 

condition before surgery (M=10.328, 95% CI [2.007, 18.648]), and those willing to listen to 

the physiological condition had higher mood anxiety than those not willing to listen 

(M=8.268, 95% CI [.129, 16.408]). Additionally, a significant interaction was found between 

music condition and willingness to listen to the physiological condition before surgery on 

PPT, F(4,156) = 4.486, p = .002, partial η2 = .103. Simple effects analysis found significantly 
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lower PPT in participants willing to listen compared to those who were not, at baseline 

(M=148.930, 95% CI [1.568, 204.115]). 

Residence 

There was a significant interaction of music condition with residence, F(4,156) = 4.453, p = 

.004, partial η2 = .102, ε = .848 (Greenhouse-Geisser adjusted for violation of sphericity). 

Simple effects analysis found that urban residents had significantly higher state anxiety in the 

neutral condition than suburban residents (M=14.605, 95% CI [5.778, 23.432]). 

Ethnicity 

There was a significant main effect of ethnicity on 6DESR happiness, F(1,39) = 4.526, p = 

.040, partial η2 = .104, and on pain rating, F(1,39) = 5.186, p = .028, partial η2 = .117. 

Bonferroni-adjusted pairwise comparisons showed that Caucasian participants had higher 

mood happiness (M=12.883, 95% CI [.634, 25.132]) and lower pain ratings than non-

Caucasians (M=1.814, 95% CI [.203, 3.425]).   

Realisation of study focus 

There was a significant main effect of guessing the study focus on 6DESR relaxation, F(1,39) 

= 4.838, p = .034, partial η2 = .110; 6DESR confidence F(1,39) = 5.675, p = .022, partial η2 = 

.127; and on overall positive mood, F(1,39) = 5.192, p = .028, partial η2 = .117.Bonferroni-

adjusted pairwise comparisons showed that participants who realised that the focus of the 

study was on the effects of music had higher levels of relaxation (M=13.755, 95% CI [1.106, 

26.405]); confidence (M=15.661, 95% CI [2.364, 28.959]); and overall positive mood 

(M=4.992, 95% CI [.561, 9.423]) than naïve participants. 

Music history and listening habits  

Mixed factorial ANOVA were used to investigate the effect of tempo changes and 

MUSBAQ subscale ratings on heart and respiratory period. Only statistically significant 

interactions and MUSBAQ effects are displayed. Each analysis had a k × 2 mixed factorial 

design, where k is the number of tempo changes (repeated measures factor) in the relevant 

musical condition. The between groups factor was formed based on the standardised (Z) 

scores for the participants’ ratings on the relevant MUSBAQ subscale. Standardised scores 

below Z = -0.5 were classified as “low”, and scores above Z = 0.5 were classified as “high” 

on the subscale. Participants who scored between these values were not evaluated in order to 
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create sufficient separation between high and low groups. Table 22 shows the design of the 

analysis for each musical condition. 

 

Table 22 

Factorial design by condition 

Factor Type Condition Levels 

Tempo Repeated Measures Neutral 3 

  Aversive 14 

  Emotional 3 

  Physiological 8 

Subscale Between Groups All 2 

 

Musical capacity: Emotional sensitivity 

Analyses of the emotional sensitivity subscale revealed effects of tempo and/or sensitivity on 

heartbeat in the neutral, emotional and physiological music conditions. 

For the emotional sensitivity subscale, there were 15 participants in the high group 

and 10 in the high group for heartbeat analysis in the neutral music condition. There was a 

significant main effect of emotional sensitivity on heartbeat period. Participants with high 

emotional sensitivity had significantly faster mean heartbeats by 116.17 milliseconds per beat 

on average, (95% CI [8.7, 223.64]), as per Figure 40. 
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In the analysis of heartbeat by emotional sensitivity subscale for the physiological 

music condition, there were 11 participants in the low group and 15 in the high group.  

As can be seen in Figure 41, there was a significant main effect of emotional 

sensitivity on heartbeat period in the physiological music condition. Participants with high 

emotional sensitivity had significantly faster mean heartbeats by 112.85 milliseconds per beat 

on average, (95% CI [1.22, 224.48]). 

Figure 40.  Mean Heartbeat Period by Emotional Sensitivity Subscale, Neutral 

Music Condition. 

 

 Figure 40. Error bars represent ±1 SEM. 
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Musical use motivations: Regulation of emotions 

Analyses of the emotional regulation subscale revealed significant main effects of emotional 

regulation on heartbeat for the neutral, aversive and physiological conditions. 

For the emotional regulation subscale, there were 6 participants in the low group and 

11 in the high group for heartbeat analysis in the neutral music condition.  

There was a significant main effect of emotional regulation on heartbeat period in the 

neutral music condition (see Figure 42). Participants with high emotional regulation had 

significantly faster mean heartbeats by 170.11 milliseconds per beat on average, (95% CI 

[33.74, 306.48]). 

Figure 41.  Mean Heartbeat Period by Emotional Sensitivity Subscale, Physiological 

Music Condition 

 

 Figure 41. Error bars represent ±1 SEM. 
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For the emotional regulation subscale, there were 7 participants in the low group and 

13 in the high group for heartbeat analysis in the aversive music condition. There was a 

significant main effect of emotional regulation on heartbeat period in the aversive music 

condition (as per Figure 43). Participants with high emotional regulation had significantly 

faster mean heart beats by 160.45 milliseconds per beat on average, (95% CI [39.06, 

281.83]). 

Figure 42.  Mean Heartbeat Period by Emotional Regulation Subscale, Neutral 

Music Condition 

 

 Figure 42. Error bars represent ±1 SEM. 
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For the emotional regulation subscale, there were 7 participants in the low group and 

13 in the high group for heartbeat analysis in the emotional music condition. There was a 

significant main effect of emotional regulation on heartbeat period in the emotional music 

condition (as per Figure 44). Participants with high emotional regulation had significantly 

faster mean heart beats by 137.61 milliseconds per beat on average, (95% CI [1.65, 273.57]). 

Figure 43.  Mean Heartbeat Period by Emotional Regulation Subscale, Aversive 

Music Condition 

 

 Figure 43. Error bars represent ±1 SEM. 
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Music use motivations: Music identity and expression 

Analysis of the music identity subscale revealed a significant interaction of music identity 

and tempo in the neutral condition and an effect of tempo in the emotional condition (see 

Table 23 and Figure 45). 

For the music identity subscale, there were 11 participants in the low group and 13 in 

the high group for heartbeat analysis in the neutral music condition. Mauchly's test indicated 

no violation of sphericity, (p = 0.544). 

 

Table 23   

ANOVA for tempo and music identity in the neutral music condition 

Source SS df MS F p Partial η2 

Tempo 754.183 2 377.091 .866 .428 .038 

Tempo × Subscale 2814.731 2 1407.365 3.232 .049 .128 

Error 19158.245 44 435.415 
   

 

Figure 44.  Mean Heartbeat Period by Emotional Regulation Subscale, Emotional 

Music Condition. 

 

 Figure 44. Error bars represent ±1 SEM. 
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Table 24 

Simple Effects Analyses for the Interaction Between Tempo and Music Identity 

Music 

Identity 
Source SS df MS F p 

Partial 

η2 

Low Tempo 2870.569 2 1435.284 4.620 .022 .316 

  Error 6213.506 20 310.675    

High Tempo 500.870 2 250.435 .464 .634 .037 

  Error 12944.739 24 539.364    

 

Participants with low music identity had slightly faster mean heart beats by 19.07 

milliseconds per beat on average in the first tempo section (100bpm) compared to the 

ritardando in section 2. However, after adjusting for multiple comparisons with the 

Bonferroni method, the difference was not statistically significant, (95% CI [-0.92, 39.07]). 

Music use motivations: Social 

Analyses of the social music motivation subscale revealed a significant main effect on 

respiratory rate in the physiological music condition.  

For the social motivations subscale, there were 3 participants in the low group and 5 

in the high group for respiratory analysis. Participants with low social motivation had 

significantly faster mean respiratory period by 1023.86 milliseconds per cycle on average, 

(95% CI [15.86, 2031.87]), as seen in Figure 46. 
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Music use motivations: Musical transcendence 

Analyses of the social music motivation subscale revealed a significant main effect on 

respiratory rate in the physiological music condition.  

For the social motivations subscale, there were 3 participants in the low group and 3 

in the high group for respiratory analysis. Participants with low musical transcendence had 

significantly faster mean respiratory period by 1611.81 milliseconds per cycle on average, 

(95% CI [594.93, 2628.69]), seen in Figure 47. 

  

Figure 46.  Mean Respiratory Period by Social Motivation Subscale, Physiological 

Music Condition. 

 

 Figure 46. Error bars represent ±1 SEM. 
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Feedback on the music conditions  

Music preference  

The neutral and physiological music conditions received the highest preference scores, and 

the aversive music condition the lowest, and these scores were reflected by the number of 

participants who wished to listen to the compositions during a potential future surgical 

procedure (see Table 25).  

Table 25 

Preference for the Music Condition and Desire to Listen to the Music 

Conditions during Surgery  

Music Condition 

Preference 

Score 

Participants willing to listen 

to MC  during surgery 

Neutral 72 / 100 51.2% 

Aversive 6 / 100 2.4% 

Emotional Entrainment 50 / 100 34.1% 

Physiological Entrainment 72 / 100 56.1% 

Figure 47.  Mean Respiratory Period by Musical Transcendence Subscale, 

Physiological Music Condition. 

 

 Figure 47. Error bars represent ±1 SEM. 
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Reasons behind why participants wished to listen to music during surgical procedures fell 

under three main themes: because they created a certain effect, because they created a 

particular association, or because of comparisons drawn between this and the other 

compositions presented (as detailed in Table 26). The greatest consensus was related to the 

effect created, while unsurprisingly, the more personal reasons related to creating 

associations and preference between compositions were different across the three music 

conditions. The aversive condition, being judged as undesirable in surgical situations by all 

participants, had no associated data for this section. Certain effects reflected the intention of 

the method compositions. The emotional entrainment condition reportedly reduced anxiety 

and was reported as the most relaxing and as featuring a happier tone. Similarly, one 

participant stated that the physiological entrainment composition regulated their breathing.  
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Table 26 

Reasons Participants Wished to Listen to the Music Compositions during Surgery 

Themes  Associated Composition 

Creates an effect    

 The music was calming /relaxing/soothing/ 

reduced anxiety 

 Neutral, Emotional, 

Physiological 

 It was pleasant/enjoyable  Neutral, Physiological 

 Enabled them to “zone out”  Neutral, Emotional, 

Physiological 

 Music had a sedative effect  Neutral, Physiological 

 Was easy to listen to  Physiological 

 Helped to regulate breathing and focus  Physiological 

 Induced pleasant emotions  Physiological 

Creates associations    

 Because it sounds like ballet music  Neutral, Physiological 

 Piano is calming to me  Neutral 

 Music was “light, it felt like going on a 

holiday” 

 Neutral 

 Sounded familiar  Neutral 

 Has positive memories associated with the 

piano 

 Physiological 

 Music was nostalgic  Physiological 

Comparison to other compositions    

 More relaxing than any of the others  Neutral, Emotional, 

Physiological 

 Had a happier tone  Neutral, Emotional 

 Least “scratchy” in sound  Emotional, Physiological 

 Preferred it over the other compositions  Neutral 

 Preferred string instruments  Emotional 

 Music was more consistent than other 

compositions 

 Emotional 

 

Of all participants, 12.2% did not wish to listen to any of the music conditions during 

a potential future surgical procedure. The reasons underlying the participants’ lack of desire 

to listen to the compositions in a surgical situation were far more varied, and could be divided 
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into four key themes: that the music did/did not create an effect, because of an aversion to 

certain musical elements/devices, because of personal preference, or due to specific 

associations (or lack thereof). Again, certain effects were attributed to multiple compositions. 

Overall, the highest number of reasons given for unwillingness to listen to music was 

attributed to the aversive composition (seen in Table 27). In many cases, this was due to 

certain musical devices and effects (inducing stress, irritation, tension, and so on) intended to 

be aversive, revealing that the composition was indeed successfully aversive. However, some 

unintended effects that were opposite to those intended did occur. Most notably, the 

emotional entrainment piece (which intended to induce happiness) reportedly induced 

sadness, and strong emotions (such as dislike and a feeling like it was too intense) were 

associated with the neutral condition.  
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Table 27 

Reasons that the Participants Did Not Wish to Listen to the Compositions 

Themes  Associated Compositions 

Created an effect (or lack thereof)   

 Less calming/relaxing than other 

compositions 

 Neutral, Aversive, Emotional, 

Physiological 

 Boring/uninteresting  Neutral, Aversive, Emotional, 

Physiological 

 Irritating  Neutral, Aversive, Emotional 

 Induces stress/anxiety  Neutral, Aversive, Emotional 

 Made it difficult to focus  Neutral, Aversive, Physiological 

 Less comforting than the other 

compositions 

 Aversive, Emotional, Physiological 

 Had a sedative effect  Aversive, Emotional, Physiological 

 Was off-putting, put them on edge  Neutral, Aversive 

 Created tension  Aversive, Emotional 

 Did not induce happiness  Aversive, Emotional 

 Induced sadness  Emotional, Physiological 

Elements in the composition    

Pitch / Melody   

 Sounded out of tune  Aversive, Emotional, Physiological 

 Too pitchy  Aversive 

 Did not like the sudden high notes  Aversive 

 Too shrill  Aversive 

 Lack of melodies made it sound like 

background music 

 Emotional 

Rhythm / Tempo   

 More upbeat  Neutral, Aversive, Emotional 

 Less upbeat  Aversive, Emotional 

 Tempo was jerky and unpredictable  Aversive, Emotional 

Instrumentation   

 Did not like the instruments  Aversive, Emotional 

 Instruments made the beat harsh  Aversive, Emotional 

 Brass was unpleasant  Aversive 

   (Cont’d) 
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 Themes  Associated Compositions 

 Did not like the sudden loud noises 

from the trumpet 

 Aversive 

Structure   

 Did not like the themes or pace  Neutral, Aversive, Emotional 

 Not enough layers  Neutral, Physiological 

 Too unpredictable / random / chaotic  Aversive 

 Too contrasting  Aversive 

General Features   

 Too loud  Neutral, Aversive, Emotional 

 Was tense  Neutral, Aversive 

 Music did not flow smoothly  Aversive, Emotional 

 Too much to concentrate on  Aversive, Emotional 

 Too abrupt  Aversive 

Personal Preference 
  

 Too intense  Neutral, Aversive, Emotional, 

Physiological 

 Disliked it  Neutral, Aversive, Emotional 

 Not to their taste  Aversive, Emotional, Physiological 

 Was awful/horrible  Aversive, Emotional, Physiological 

 Too relaxed  Neutral, Physiological 

 Do not like classical music  Emotional, Physiological 

 Was off-putting/made them uneasy  Aversive 

Associations (or lack thereof) 
  

 Is not familiar, relaxing music  Aversive, Emotional, Physiological 

 Was eerie  Aversive, Emotional 

 Sounded like a horror film soundtrack  Aversive 

 Was doom-like  Aversive 

 

General reactions to the music conditions 

One participant stated that the neutral composition was “sadder” despite featuring less 

dissonance than the emotional entrainment composition. This may indicate that the final 
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mode presented in the piece is the most predominant, since it is freshest in the mind of the 

listener.  

Certain participants commented upon the ‘niceness’ of the neutral and emotional 

entrainment compositions. One participant, although stating that they found the physiological 

composition was “more grim, sadder” than the other compositions and that it was their least 

favourite, found it the most relaxing, and so would prefer to listen to it during surgery. 

Conversely, feedback on the aversive composition was not as positive, with participants 

describing it as “a big mumble jumble”, “weird” and “bizarre”. These comments confirmed 

that, as intended, the neutral and emotional entrainment conditions were perceived as 

generally pleasant, and that the aversive condition was indeed perceived as aversive.  

Other music that the participants wanted to listen to during surgery 

Certain musical elements were desired by participants for music for surgical situations, such 

as more variation, more rhythmic changes, and different instrumentation. Despite not being 

recommended for surgical settings (Bringman et al., 2009), music with vocals was favoured 

as participants found it both more calming and conversely more stimulating, and more able to 

hold their attention. Certain participants desired it as they were able to sing along to it 

mentally, and one participant stated that it was like having a calming human presence with 

them. Certain participants desired more complex music with more layers, as they found it 

more stimulating. One participant expressed a desire for a fast beat, stating that it calms them 

down, which goes against the theory that faster music can entrain heart rate and respiration to 

a higher rate (Bernardi et al., 2009), which may increase chances of morbidity and mortality, 

inflammation, and post-surgical complications (Custodis et al., 2010). 

Certain participants desired familiarity in the music for surgical situations, describing 

it as more calming and more entertaining. Others desired different genres, including 

meditation (for its ability to calm and keep their breathing steady), and jazz, slow pop, R&B, 

blues, calm opera, acoustic, simple classical, and “intense violin music” – the justifications 

for all of which were remarkably similar. They focused on the music’s ability to relax, 

distract, and be experienced as being more enjoyable than the music provided. Others merely 

stated a desire for any calm, slow, light, relaxing music.  

When questioned as to their lack of desire to listen to other types of music during 

surgery, some participants stated that they wished to choose music that suited their mood, and 

one participant stated that they did not wish to listen to any music, instead preferring 
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knowledge of the procedure. It is possible that this participant was a sensitiser personality, a 

type that prefers attending to stressors as opposed to being distracted, (McCaul & Malott, 

1984) and that they perceived the purpose of the compositions as distractions, and thus 

unsuitable. Others stated that they liked the music provided – some stating that it was 

enjoyable, some that it was calming (in some cases, more so than the music that they usually 

listen to), while others that their usual music ‘hypes them up’ or could make them anxious. 

Some stated that they would simply prefer it during surgery, while others had faith in the 

abilities of the music provided, believing in their relaxing and sedative qualities (one 

participant comparing it to similar music provided as she gave birth).  

Perceived effect of the compositions on anxiety 

There was a perceived effect of the music on anxiety in 26.8% of participants. 19.5% of 

participants did not report any effect of the music upon their anxiety, and 7.3% of participants 

were unsure. Of those participants that did report an effect, two participants stated that the 

aversive composition put them on edge – one because of the erratic pitch changes, another 

due to the general randomness of the piece. Another participant stated that the music 

triggered stressful memories, although whether or not these memories were linked to a 

specific composition was unclear. Three participants stated that all of the compositions 

(except the aversive composition) were relaxing, with one of these participants describing the 

aversive composition as “almost painful to listen to”. Five participants indicated that the 

music lessened their anxiety / created a relaxing, calming effect, and two participants 

specified the effect of the solo piano instrumentation – one stating that while the piano pieces 

(the neutral and physiological compositions) did not make them anxious, it did make them 

feel more emotional. The other linked the calming effect to the presence of the piano, stating 

that in general, the instrument relaxes them.  

The perceived genre of the music compositions 

The participants predominantly perceived all of the compositions as classical – their intended 

genre. The next most common answer was that they were unsure, while ‘relaxation music’ 

was also a commonly cited genre (see Table 28).  

However, many participants misunderstood the term ‘genre’, either labelling the 

genres incorrectly (i.e. stating that the genre of the physiological entrainment condition was 

‘blues’ or that the emotional entrainment composition was ‘impressionist’), describing the 

attributes of the composition (i.e. the instrumentation), or attributions made to each of the 
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compositions (i.e. relating it to film and television soundtracks, the ballet, or the general 

mood perceived in the music , such as ‘sad’ or ‘sombre’). Furthermore, this lack of 

understanding extended to the participants’ ability to accurately name the instruments (and in 

some cases, even the instrument families) used in the compositions, although this may have 

been due to the synthesised nature of the MIDI exports in comparison to true recordings24. 

These results may have implications in future surgical situations where participants 

may misunderstand the offered genres, and consequently not be given their intended 

preference. Perhaps providing the patients with samples of each genre before the intervention 

– as was the case in the study by Binns-Turner et al. (2008) – should be made a more 

common practice when conducting surgical interventions.  

 

  

                                                 
24 The participants’ ability to accurately name the instruments was originally intended to assess participants’ 

attendance to the music. The confusion that was largely created as a result of the synthesised sounds of the 

MIDI exports meant that such an analysis would have lacked validity.  
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Table 28 

Perceived Genre of the Music Conditions 

Perceived Genre 

Music Condition 

Neutral Aversive 

Emotional 

Entrainment  

Physiological 

Entrainment 

Classical 34 (82.9%) 15 (36.6%) 31 (75.6%) 31 (75.6%) 

Unsure 2 (4.9%) 7 (17.1%) 2 (4.9%) 1 (2.4%) 

Film and TV soundtrack / 

narrative music  1 (2.4%) 4 (9.8%) 3 (7.3%) 2 (4.9%) 

Instrumental  - 3 (7.3%) 1 (2.4%) 2 (4.9%) 

Relaxation Music 3 (7.3%)  -  - 2 (4.9%) 

Not Music   - 4 (9.8%)  -  
Ballad  1 (2.4%)  -  - 1 (2.4%) 

Ballet Music   -  - 2 (4.9%)  - 

Blues   - 1 (2.4%)  - 1 (2.4%) 

Jazz  - 2 (4.9%)  -  - 

No Genre  - 2 (4.9%)  -  - 

Abstract  - 1 (2.4%)  -  - 

Expressionist  - 1 (2.4%)  -  - 

Impressionist music  -  - 1 (2.4%)  - 

Muzak  -  -  - 1 (2.4%) 

Orchestral  - 1 (2.4%)  -  - 

String Music  -  - 1 (2.4%)  - 

Wind Ensemble  - 1 (2.4%)  -  - 

 

The perceived purpose of the compositions  

The predominant answer given when questioned about the perceived purpose of the 

compositions was that the participants were unsure, followed by the belief that the music 

intended to relax, calm and reduce anxiety (in the neutral, emotional and physiological 

entrainment method compositions). There was strong consensus in the belief that the aversive 

composition was intended to irritate/create anxiety in the participants; however other 

perceived purposes did not frequently recur. In some cases, participants discerned the 

intended purpose of the method compositions. For instance, two participants correctly 

identified that the purpose of the physiological entrainment composition was to lower heart 

rate. When referring to the emotional entrainment music condition, some participants 

correctly identified that its purpose was to reduce negative moods, to induce a positive mood, 

and to test the effect of the instruments. However, certain participants believed the opposite – 
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that the purpose was to induce a negative mood and create insecurity. For these participants, 

it is possible that intended mood-matching set a negative mood state, which overrode the 

positive mood shift that followed. Additionally, the purpose of the neutral and physiological 

entrainment music was believed to be to induce a positive mood by more participants than for 

the emotional entrainment music condition. This may indicate that the iso principle needs to 

be employed over a more extended period, and that for shorter interventions, presenting only 

a positive mood is appropriate. A full description of perceived purpose is in Table 29. 

When questioned, only 22.0% of participants realised that music was the primary 

focus of the investigation before being informed at the conclusion of the study. This indicates 

that in general, the attempts to blind the participants to the purpose of the study were 

successful. Reasons given for their realisation of the study focus included that much of the 

time during the session was spent listening to music, and that it became clear after listening to 

the method composition.  
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Table 29 

The Perceived Purpose of the Music Conditions  

Perceived Purpose 

Music condition 

Neutral Aversive 

Emotional 

Entrainment  

Physiological 

Entrainment 

Unsure  13 (31.7%) 17 (41.5%) 16 (39.0%) 13 (31.7%) 

To relax / calm/ reduce anxiety 17 (41.5%)  - 13 (31.7%) 18 (43.9%) 

Irritate / create anxiety 1 (2.4%) 11 (26.8%)  -  - 

Induce a positive mood  4 (9.8%)  - 2 (4.9%) 4 (9.8%) 

Increase focus / maintain 

awareness 1 (2.4%) 3 (7.3%) 2 (4.9%)  - 

Induce a negative mood   - 2 (4.9%) 2 (4.9%) 1 (2.4%) 

Create comfort  -  - 1 (2.4%) 3 (7.3%) 

Excite the listener  - 3 (7.3%) 1 (2.4%)  - 

Create security 1 (2.4%)  - 1 (2.4%) 1 (2.4%) 

Lower heart rate 1 (2.4%)  -  - 2 (4.9%) 

Test the effect of certain 

instruments 1 (2.4%) 1 (2.4%) 1 (2.4%)  - 

Create insecurity  - 1 (2.4%) 1 (2.4%)  - 

Distract focus from pain  - 1 (2.4%) 1 (2.4%)  - 

Induce tension  1 (2.4%)  -  - 1 (2.4%) 

Reduce aggression 1 (2.4%)  -  - 1 (2.4%) 

Create confusion  - 1 (2.4%)  -  - 

Facilitate coping  1 (2.4%)  -  -  - 

Increase heart rate   - 1 (2.4%)  -  - 

Increase blood pressure  -  - 1 (2.4%)  - 

To alienate the listener  -  - 1 (2.4%)  - 

 

The perceived sedative effect of the music  

Aside from the aversive composition, which was perceived as sedative by 12.2% of 

participants, there was a lack of consensus regarding the sedative nature of the compositions. 

Roughly half of the participants found the neutral and physiological entrainment 

compositions sedative (51.2% and 56.1% of participants respectively), while just under a 

third of participants found the emotional entrainment music sedative. Such sedative effect 

may be useful in a surgical intervention, as improved sleep can improve the immune, 

metabolic and neuroendocrine systems, and reduce the risk of mortality and residual effects 

after discharge from the hospital (Shultis, 2012). 
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Limitations  

Three participants noted that the neutral and physiological entrainment compositions were 

either almost or exactly the same (in one case, the participant commenting on it emphatically 

and repeatedly). This may indicate a weakness in the methodology – the participants could 

not be genuinely blinded to the focus of the study, and unforeseen confounding effects from 

habituation to the melodies, harmonies and rhythms may have occurred. The repeated 

presentation of the music also created some confusion – one participant confused the order of 

the compositions (made clear through their description of the instruments). Such confounders 

would not be apparent within true, clinical interventions, and as such the strength of the 

music may differ from this experimental setting. 

Additionally, the study featured a limited demographic, consisting primarily of young 

university undergraduates, and thus cannot be assumed to be representative of a broader 

demographic.  

Discussion 

Hypothesis 1 

The emotional entrainment music condition would be correlated with significantly lower 

levels of anxiety and pain and a significantly more positive mood than the other conditions at 

the conclusion of the experiment. Pain tolerance would be higher than the aversive and 

neutral compositions. 

This hypothesis was partially supported. Contrary to predictions, pain tolerance was not 

higher during this condition in comparison to the neutral and aversive composition, nor was 

pain rating affected. While state anxiety was significantly lower in the emotional entrainment 

condition in comparison to baseline conditions, this difference did not extend to the 

difference between the other music conditions. Perhaps this was related to the fact that only 

just over a quarter of participants perceived an effect on anxiety (in turn, perhaps related to 

the lack of anxiety experienced in an experimental setting as opposed to a surgical one). 

Similarly, no effect on blood pressure was found.  

We expected that this piece would most effectively shift the participants’ mood 

towards the positive. While participants rated their overall positive mood as significantly 

lower during the emotional entrainment condition in comparison to baseline, this effect was 

not exclusive. The significant positive effects were also found during the neutral, aversive 

and physiological entrainment conditions, indicating that it is unlikely that the iso principle 
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caused this shift. Conversely, levels of relaxation did not increase after the non-aversive 

music conditions were played, but instead decreased. Surprisingly, levels of relaxation did 

not lower after the aversive condition was played, perhaps indicating that the non-aversive 

compositions could not override the tension created by the aversive stimuli, while the 

aversive condition was perhaps distracting and/or engaging enough to mitigate it. 

Additionally, although the emotional entrainment condition was designed to be the 

most emotionally appealing, it was the least preferred of all the non-aversive compositions, 

and the least desired as an intervention during potential future surgeries of the non-aversive 

compositions. Interestingly, those who rated highly for typically using music to regulate 

emotions exhibited significantly higher heart rates during the emotional entrainment music 

condition. However, this effect was also apparent in the neutral and aversive composition. In 

the case of the emotional entrainment condition, it is possible that the tense and anxious tone 

pervaded – as these participants were more likely to be conditioned to use music to alter their 

mood, their levels of arousal (and thus, heart rate) could have risen.  

Further insight into the predicted effects (or lack thereof) appears in the participant 

feedback on the compositions. As standardised measures exhibited conflicting results, so did 

the qualitative data. Certain participants reported that the emotional entrainment composition 

reduced their anxiety, with some even identifying its intended purpose (to reduce negative 

mood and increase positive mood, and to test the effect of certain instruments). Conversely, 

others reported that it was merely to induce sadness, a negative mood and/or create 

insecurity, as opposed to the intended shifting from a negative to a positive mood state. It is 

possible that the intended mood-matching set a negative mood state, which overrode the 

following positive mood shift. This is supported since the neutral and physiological 

entrainment music (which started in the major mode, before including Aeolian mode in later 

sections) was more commonly believed to induce a positive mood by the participants than the 

emotional entrainment music condition. This may indicate that the iso principle needs to be 

employed over a more extended period of time, and that for shorter interventions, only 

presenting a positive mood is appropriate. Given these conflicting results, it is unsurprising 

that although the emotional entrainment composition was more popular and desired in 

potential surgical settings, it ranked below the neutral and physiological conditions. 

The most commonly perceived purpose of the emotional entrainment condition was 

that it was to relax, calm, or reduce anxiety. However, this was also the case with the other 

non-aversive conditions. As the participants were unaware of the intended surgical 

application of these compositions, it is unlikely that the common perception of music’s 
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purpose in a surgical setting informed these statements (although subconscious associations 

were possible). 

The participants’ individual dispositions may have impacted the emotional 

entrainment of the participants. For instance, the correlation between perception of the 

emotional entrainment composition as sedative and higher levels of anxiety in general, and 

the correlation between willing to listen to the emotional entrainment music during surgery 

and lower overall mood anxiety could indicate that they were sensitised to the initial anxious 

valence of the piece, as such not allowing this negative mood to overwhelm the present 

mood. The same may have been the case with participants who exhibited higher general 

levels of positive mood and higher confidence in general. This may also help to explain why 

participants who perceived this composition as sedative exhibited lower levels of relaxation 

after the emotional entrainment music condition.  

Hypothesis 2 

The physiological entrainment music condition group would have significantly lower HR, RR 

and BP than the other conditions at the conclusion of the experiment. Pain tolerance would 

be higher than the aversive and neutral compositions.  

Again, this hypothesis was only partially supported. There was no significant effect of 

this music condition on blood pressure, and the pain tolerance and the associated pain 

readings were no higher than in any of the other music conditions. However, pain tolerance in 

males was significantly higher after the physiological entrainment condition, indicating that 

future investigation into gender-specific methods of writing music for surgical procedures 

could yield interesting results.  

We expected that the shifts the cardiovascular and respiratory rhythms would mirror 

tempo shifts. The literature indicated that these rhythms would synchronise (or entrain) with 

the music, and we hypothesised that a slow overall shift (which evoked entrainment inspired 

by the iso principle) would enhance the entrainment effect. Contrary to expectations, 

participants’ cardiovascular and respiratory rhythms did not perfectly entrain to the music. 

This is likely due in part to the great diversity between the differences in heart rate between 

participants. Interestingly, it was not the tempo on a meta-scale (the gradual shift adapting the 

iso principle) but the shorter, more noticeable shifts – the greatest effect occurring within the 

few bars of ritardando25 and accelerando26. As these shifts in heart rate mirrored the shifts in 

                                                 
25 The gradual slowing of tempo  
26 The gradual increase in tempo 
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tempo (i.e. decreasing during ritardandos, and increasing during accelerandos), perhaps a 

more accurate term for this phenomenon is ‘relative entrainment’. Evidence for this effect 

was apparent in the physiological music condition, especially in relation to the first 

ritardando. The first ritardando of the physiological music condition was slower than the 

100bpm section preceding it, and significantly slower than the 100bpm section following it. 

However, the power of the rit gradually lost its effect, with the final ritardando correlated 

with a significantly higher heart rate than the first ritardando. The assumption that the iso 

principal based slow tempo shift would gradually reduce heart rate was disproved, with the 

final, 60bpm section exhibiting a significantly faster heart rate than during the initial rit. 

The reasons for this phenomenon could be due to several factors. The sudden shift 

could draw the participants’ attention to the diversion from the norm, causing a decrease in 

arousal as the decreasing shift is recognised. Alternatively, the decrease in heart rate in 

relation to the ritardandos may have been due to enculturated affiliations with this device – 

devices that modify tempi, such as rubato27, ritardando and accelerando are generally 

perceived as more emotionally communicative and pleasurable (Huron, 2007), and may have 

contributed to a decrease in arousal. Reasons behind the apparent habituation to the 

ritardandos is unclear – whether this is a result of the experimental setting, or due to the effect 

of the ritardando only being powerful for a finite number of uses, warrants further 

investigation. Additionally, increases in tempo may be more powerful than reductions in 

tempo – heart rates in the emotional entrainment music condition during the 100bpm section 

were significantly faster than the 80bpm section preceding it. Finally, variables such as a 

genuine surgical environment and a longer overall composition (i.e. 20 minutes versus the 5 

of the method compositions) may affect the strength of this device, and as such should be 

considered in future research.  

 Participants’ music listening habits appeared to impact the entrainment effect. For 

instance, participants who exhibit high emotional sensitivity to music exhibited significantly 

faster heartbeats during the physiological entrainment condition, perhaps indicating that 

physiological entrainment as a condition is less appropriate for those who are highly 

emotionally sensitive to music. Conversely, as this effect was also apparent in the neutral 

music condition, it could indicate that the piano instrumentation is more likely to elicit 

arousal in those who are musically emotionally sensitive. Additionally, while unapparent in 

the physiological entrainment music, within the neutral music condition, a significant effect 

                                                 
27 The expressive increasing/decreasing of tempo without affecting the overall pace of the music 
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of tempo was found in participants who did not typically express their identity through music. 

This could indicate that people who do not use music to define and express their identity may 

be more open to non-preferred genres and/or specific compositions, and through this, be more 

susceptible to the effect of the music.  

Although respiration was expected to synchronise, no obvious significant effect was 

found. However, participants’ music listening habits appeared to impact the effect of the 

music on respiration. For instance, participants who ranked low in measures of social music 

use exhibited faster breathing during the physiological entrainment music condition. This 

may indicate that those who primarily use music as a form of social engagement may find the 

more individual-centric process of listening to music through headphones alien in comparison 

to their normal listening habits. This could have in turn made them less receptive to 

physiological entrainment. 

Similarly, participants who rarely used music to achieve a transcendent state exhibited 

a significantly faster respiratory rate during the physiological entrainment condition. Perhaps 

this indicates that those who regularly use music to seek a transcendent state (for instance, 

during music-based meditation) have conditioned themselves to consciously moderate their 

breathing to a fixed rate while listening to music (i.e., breathing in and out to certain counts 

that are unrelated to the music beats). This could aid in explaining why participants who 

exhibited this habit featured slower respiratory rates than participants who did not, and why 

these rates were not associated with tempo.  

Interestingly, the results from the emotional entrainment music condition indicated 

that tempo (through relative physiological entrainment) overpowered the intended mood shift 

in the emotional entrainment piece. The emotional entrainment music featured an accelerando 

from 80bpm – 100bpm, and a significant increase in heart rate mirrored this. Here, the tempo 

overrode any potential de-arousing effect from the iso principle-inspired emotional shift 

present in the music. Interestingly, the neutral music condition had no significant effect on 

heart rate. Assuming that tempo/rhythmic periodicity is one of the primary influencing 

factors upon heart rate, perhaps this is due to the featured use of 10-second phrase lengths in 

the physiological entrainment condition, which were not apparent in the neutral condition. 

Such 10-second phrases have been claimed to influence physiological rhythms by mirroring 

cardiovascular rhythms (Bernardi et al., 2009). 

Feedback on the compositions provides further insight into the effectiveness of the 

physiological entrainment composition. Some participants reported that this composition 

regulated their breathing, or that although they found this composition “sadder” than the other 
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compositions, they found it the most relaxing (and thus preferable in a surgical context). 

Some participants even correctly identified the intended purpose of the physiological 

entrainment piece, believing that it was to lower heart rates. However, many of the 

participants desired music with a faster beat, which could increase heart rate through relative 

entrainment, thus increasing chances of morbidity, mortality, inflammation, and post-surgical 

complications (Custodis et al., 2010). The participants’ lack of preference for music featuring 

an ideal, slower tempo may have worked against the physiological entrainment.  

Hypothesis 3 

The neutral music condition would be correlated with higher anxiety and a more positive 

mood than the aversive condition, but more anxiety and a mood less positive than the 

emotional entrainment condition. This condition would also exhibit pain levels, HR, RR and 

BP that were lower than the aversive music condition but higher than the physiological music 

condition. 

Attempts to ensure the neutrality of the neutral music condition were not entirely 

successful. Feedback indicated that in certain participants, the neutral condition induced 

strong emotions, such as dislike, the perception that it was too “intense”, and that it was 

“sadder” than the other compositions. The standardised measures of anxiety reflect this, 

revealing significantly higher anxiety levels in urban residents in comparison to suburban 

residents (although the reasons for this is unclear). Despite this, the ratings of preference and 

participants’ desire to listen to the neutral composition were comparable to the physiological 

entrainment condition and higher than that of the emotional entrainment music condition. 

When it came to the impact of the neutral condition on physiology, there was a significant 

effect of tempo on the relative entrainment of heart rate in people who do not typically use 

music to define and express their identity. This may indicate that people who do not use 

music to define and express their identity may be more open to non-preferred genres, and 

through this, more likely to experience a positive effect from method compositions. However, 

why this phenomenon was apparent in the neutral condition yet not in the physiological 

condition is unclear.  

Hypothesis 4 

The aversive music condition would be correlated with the highest levels of pain, anxiety, 

HR, RR, BP, anxiety, the most negative mood. 



 

Page | 217  

  

While again, the results only partially supported the hypothesis, this composition was 

arguably the most successful at evoking the intended effect. While the aversive composition 

was not correlated with significantly lower pain tolerance or in higher pain ratings, anxiety, 

and levels of negative mood according to the standardised measures, qualitative data found 

that participants believed that the aversive condition induced stress, tension and anxiety. 

Participants vehemently expressed their dislike of it, reported that it put them on edge, and 

believed that its purpose was to induce irritation and anxiety. Considering this, it was 

unsurprising that it was the least preferred of all the music conditions, and the least desired in 

a surgical setting. Interestingly, participants exhibited significantly less sadness after the 

aversive composition than the baseline – an effect that was exclusive to this condition. This 

may indicate that distraction and cognitive engagement is a more effective method for those 

who exhibit sadness than emotional shift via the iso principle.  

When it comes to the physiological effects of this piece, significantly higher heart 

rates were present in the aversive music condition in participants who regularly used music to 

regulate their emotions, suggesting that this type of music user would likely be more sensitive 

to compositions perceived as aversive. Additionally, the significant effect of the music on 

systolic blood pressure only occurred in participants who did not perceive the aversive 

composition as sedative. This could have indicated that participants who did find the aversive 

composition sedative exhibited some level of indifference to music, and as such, were less 

likely to experience music-induced physiological changes.  

Other factors relating to the effects of the music conditions 

Participants desired music with vocals and lyrics, even though this music is not conducive in 

an intervention setting (Bringman et al., 2009). Additionally, participants who guessed that 

the purpose of the study was to test the effects of music exhibited higher levels of relaxation, 

overall positive mood, and confidence than naïve participants. One explanation for this is that 

the participants may have been impacted subconsciously by the widespread belief that music 

is always beneficial, resulting in a placebo effect. Another effect found was related to 

ethnicity, with Caucasians exhibiting significantly higher SBP than non-Caucasians after the 

physiological condition. Perhaps this increase in blood pressure was related to an increase in 

arousal caused by greater enculturation in western music (and thus, being more sensitive to 

effects caused by western music conventions). 
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Summary and Conclusions 

This study was extensive. It compared the effect of two different methods, both 

between each other and between the two controls, and eliminated the variables of personal 

preference for different melodies, harmonies and rhythms. It incorporated both physiological 

and psychological measures, and covariates beyond general demographics were considered, 

including the participants’ reception of the composition, and their music history and listening 

habits. As such, it is one of the most comprehensive studies on the physiological and 

psychological effects of specific musical elements to date. However, within the protocol, 

there is still room for improvement. The effect of pain was difficult to assess, due to the 

unforeseen magnitude of the sensitisation effect, and the repeated presentations of such 

similar melodic, harmonic and rhythmic material may have confounded the results through a 

sensitisation effect. 

Additionally, the fact that the participants had control over their pain (being able to 

signal for the algometer to be removed, and having the option to withdraw from the study) is 

significantly different to the surgical experience. As such, while the experimental pain can be 

an indicator of what may occur in a clinical intervention, and act as a device to trigger an 

anxious response, it cannot be claimed to be fully representative of such a situation. The 

significant positive correlations between fear of pain and PPT could indicate that the 

participants who feared pain most may have ‘braced’ themselves, tensing their muscles and 

thus preparing themselves for pain. The finding that those who used music socially had lower 

pain thresholds during the music conditions could indicate that music-based interventions 

may be more effective for those who prefer to listen to music individually (i.e., through 

headphones), and resultantly attend to the music more – as opposed to those who use music 

primarily as a tool to connect with others. This increased attendance to the music may be 

related to the increased pain tolerance. It is possible that the music more easily evoked 

“distraction” in these participants, whereby the music captured the listener's attention, 

inhibiting the ability of pain impulses to reach the brain (Melzack & Wall, 1965). 

Regardless of these discrepancies, this study provides clear direction for future 

research. It reveals that not all music is beneficial (with the lack of predictability and shrill 

pitches resulting in stress, anxiety, and dislike), and that it is essential to consider the smaller 

elements of music as it is these which may have the most significant effect (as was the case 

with the ritardandos). The following (and final) chapter brings together the findings from all 

of the studies discussed in this dissertation, and presents the final conclusions of this research.   
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Chapter 8: Overall Findings 

Importance of the Topic  

It could be argued that patient surgical experiences are not always ideal. Pharmaceutical 

methods of pain management risk side effects such as nausea, vomiting, ileus, respiratory 

depression, and disturbed sleep, can lead to more extended hospital stays and prescription 

opioid addiction, and despite all of this, often are not enough to manage a patients’ pain 

(Grass et al., 2018; Bjørnnes et al., 2016; Hota et al., 2018). With the low cost, non-

invasiveness, lack of side-effects and effectiveness associated with recorded music 

interventions (Li et al., 2011; Leins, Spintge & Thaut, et al., 2009; Koch et al. 2009), 

investigating how to enhance the effect of such music is an important endeavour.  

Answers to the Research Questions 

The primary research question investigated in this study was: Is it possible to compose and 

select music for perioperative health outcomes? The answer to this question was tackled in 

several stages by taking an iterative approach to the methodology. Firstly, the reasons 

underlying how the music made an effect needed to be understood. The systematic review of 

the literature (documented in Chapter 3: Investigation into the Use of Recorded Music as a 

Surgical Intervention: A Systematic, Critical Review of Methodologies in Recent Adult 

Procedures), identified five theoretical frameworks underlying the efficacy of music in 

surgical settings – distraction, relaxation, physiological entrainment, emotional shift, and 

endogenous analgesia. These frameworks were then expanded by bringing together literature 

from the fields of music, psychology, and health, the results of which are in Chapter 6: 

Proposed Methods of Composing or Selecting Music for Health Outcomes. These findings 

were finally synthesised into a set of methods guidelines for writing compositions according 

to each framework.  

 With the optimal musical devices for surgical situations identified, the next stage was 

to test whether it was possible to consciously employ these within a composition. This was 

the primary objective of the first of my secondary research questions - Can the musical 

elements be manipulated within a composition to increase the music’s chances of achieving 

health outcomes? Both my initial forays into attempting to write music that capitalized upon 

the identified theoretical frameworks (described in Chapter 4: Autoethnographic Account of 

the Development of the Neutral and Aversive Compositions), and the qualitative 

investigation into the experiences of composers engaged to pilot-test the method guidelines 
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that I created (documented in Chapter 5: The Feasibility of Writing Music for Health 

Outcomes: Composer Experiences and Contextualised Attitudes) found that writing such 

music – and manipulating the elements in such a way - was indeed possible. The composers 

engaged in this project all successfully interpreted the method guidelines and implemented 

them in their own compositions. Furthermore, the composers were able to complete their 

compositions within a short time frame (one month), indicating that it would be feasible for 

interventionists to employ composers to write music for their interventions in real-world 

settings.  

Furthermore, not only was writing music for this purpose shown to be possible, it was 

received positively by the composers who took part in this project. They enjoyed the sense of 

purpose that came with writing music intended to benefit others, and the sense of satisfaction 

that came with completing the challenge of writing music according to the method guidelines. 

With the composers eager to further their understanding of how the musical devices caused 

physiological and psychological effects, and all willing to take part in future projects, this 

study indicates that a new health-based field of composition could not only be possible, but 

potentially popular with composers.  

Although the primary research question was confirmed on a theoretical level, the next 

step was to test the resulting compositions in an experimental setting, and this was completed 

through the experimental study documented in Chapter 7: An Investigation into the Effects of 

Musical Entrainment on Pain, Anxiety, Mood, and Autonomic Response. While the concepts 

proposed in the physiological entrainment and emotional shift methods were not conclusively 

proven, several significant insights were revealed. For instance, while it was expected that the 

gradual decelerando in the physiological entrainment composition would be mirrored in the 

heart and respiratory rates of the listeners, it was instead the shorter, more noticeable shifts in 

tempo that caused the most significant reduction in heart rate. Additionally, while the 

intention of the emotional shift composition was to ‘capture’ the anxiety and negative mood 

of the listeners before gradually carrying towards a more positive state, levels of relaxation 

instead decreased – perhaps speaking to the strength of the negative musical affect over the 

more positive musical affect that followed. 

Additionally, this study highlighted the importance of the listeners’ musical 

experiences. It found that listeners who did not typically use music to define and express their 

identity were more likely to be physiologically affected by the tempo of the music, perhaps 

making them more open to non-preferred genres and thus more susceptible to the effects of 
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method compositions. Similarly, participants with high emotional sensitivity to music 

exhibited significantly faster heartbeats during the compositions featuring piano 

instrumentation, while those who exhibited higher levels of indifference to music were less 

likely to experience music-induced physiological changes – suggesting that the effectiveness 

(or lack thereof) of music during surgical interventions could be strongly dependent on the 

musical experiences of the listener, and that this needs to be accounted for in future research.  

The above results go a long way towards answering the next of the secondary research 

questions - Is especially designed music likely to be significantly more effective than pre-

existing compositions that have been selected for this purpose? Although the effects created 

by the music were not always the ones that were expected, it was evident that certain musical 

devices did have positive physiological and psychological effects. This suggests that once we 

have a clearer understanding of how to more reliably induce these physiological and 

psychological effects, music designed according to these findings will indeed be more 

effective than pre-existing music chosen for the same purpose.  

The experimental study also began to answer the third research question - How 

important is the relationship between the elements in comparison to the elements in 

isolation? Results demonstrated a certain hierarchy to the musical elements when it came to 

inducing effects in the listener. Tempo, for example, was found to be more powerful than 

emotional affect, when tempo increases overpowered the intended mood shift sought through 

the emotional entrainment piece. Additionally, although distraction was not officially 

examined during the experimental study, the significant decrease in sadness that was only 

apparent after the aversive composition – despite the participants strong dislike of it – could 

indicate that this method composition acted as a cognitive distraction, and that musical 

devices that induce distraction may be more powerful than musical devices intended to shift 

emotions.  

Finally, the investigation overall provided great insight into the last of the secondary 

research questions - How effective is researcher-selected music compared to patient-selected 

music? Before even considering the effect of the musical devices, it was first necessary to 

consider the emotional connection between music and memory. Considering that it is 

possible for a listener to dislike a new composition due to old misattributions (Levitin, 2007), 

it is also possible for the listener to later misattribute music heard during a music intervention 

with the harrowing experience of the surgery. Often, patients are instructed to bring a playlist 

of their preferred music to listen to during an intervention – however, further investigation is 
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warranted into whether patients would still wish to participate in interventions using their 

favourite music if they were made aware that negative misattributions could form and 

potentially ‘spoil’ this music for them. The benefit of method compositions is that should 

these misattributions form, this will be of no consequence, as the patient is unlikely to 

experience the music outside of the surgical setting. Furthermore, as this investigation 

indicated that certain musical devices can create positive physiological and psychological 

effects (such as reduced anxiety and heart rate), while others resulted in more negative effects 

(such as decreased levels of relaxation and increased heart rate), researcher selected music is 

indeed more likely to be superior to patient-selected music in surgical settings. 

Directions for Future Research  

This investigation identified several areas that would greatly benefit from future research. 

These areas are outlined below. 

Improving the rigour of perioperative music interventions 

Despite surgically-based music interventions frequently being conducted, the systematic 

literature review revealed that the sophistication level of these studies was low, and has not 

improved over the past decade. By considering the following factors in future interventions, 

not only will the reasons behind any successful results will become clearer, but the 

replication of these studies will be easier for other researchers. Additionally, the potential 

effectiveness of such interventions (and through this, patient comfort) will likely increase. 

Incorporation of theoretical frameworks 

Although the systematic literature review identified five theoretical frameworks through 

which music could create a positive effect on a surgical patient’s health, only a quarter of 

studies reviewed featured music designed to enhance the effect of the underlying framework. 

This is likely since to date, no prior studies have conducted a detailed investigation into the 

best musical devices for evoking such frameworks. Chapter 6: Proposed Methods of 

Composing or Selecting Music for Health Outcomes fills this gap in the literature, and as 

such can be used as a starting point for interventionists seeking to make informed musical 

decisions.  

Musical selector 

This study demonstrated that musical devices are hierarchical when it comes to evoking 

physiological and psychological effects (for instance, tempo can override the effects of 
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valence). In conjunction with the findings that certain musical devices can result in adverse 

effects (such as increases in heart rate, MAP, tension and stress, and the risk ‘spoiling’ music 

that holds emotional importance by later misattribution), this suggests that researcher-

selected/composed music is the safest option for surgical patients. Additionally, providing the 

patient with a selection of researcher-selected music can maintain the added benefits 

associated with patient-selected music.  

These findings indicate that in-depth consideration of the musical devices is required 

– especially if the music for interventions is being chosen or composed according to one of 

the five theoretical frameworks identified in this study. Involving someone with a high level 

of understanding of music theory will enable this. However, the systematic literature review 

found that 77% of studies did not mention the involvement of a music expert. By ensuring 

that future research in this area is genuinely interdisciplinary, the effectiveness of music in a  

surgical setting is likely to increase.   

Reporting of the utilised musical elements 

The systematic literature review demonstrated that in most interventions, the elements of 

music are not reported on in clear, objective ways. Descriptions of the music should therefore 

contain descriptors of each of the following where possible (see Table 30).  

 

Table 30 

Musical Elements to be reported on in studies 

Musical Element  Factors to Report 

Genre 
 

 

  Genre and subgenres used 

Tempo  
 

 
 Beats per minute 

  Tempo changes (immediate and gradual) 

  Strictness of adherence to tempo/rubato 

Pitch range   

  High or low 

  Narrow or broad 

  Specific octaves/frequencies used  

  (Cont’d) 
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Musical Element 

(Cont’d) 

 

Factors to Report (Cont’d) 

Rhythm 
  

  Time signatures used 

  Absence/presence of pulse 

  Predominance of straight, dotted or syncopated rhythms 

  Cross rhythms  

  Frequency of rhythmic repetition 

  Primarily short, sustained or varied duration 

  Most prominent dynamic 

  Overtly sudden or gradual dynamic changes  

Melody   

  Contour (conjunct, disjunct, ascending, descending) 

  Repetition of melodic themes 

  Consonance/dissonance 

  Modes used 

Texture    

  Monophonic, Homophonic, Heterophonic, or Polyphonic 

  If the texture notably thickens or thins 

Instrumentation   

  Specific instruments or instrument families used 

  Significant changes in instrumentation 

 

Presentation of the music  

Incorporating a detailed report of the way music was presented in interventions allows for 

easier replicability and meta-analysis of studies. Factors reported on should include the 

number of music interventions staged, the duration of the interventions, the volume of the 

music, and the equipment through which the music was played (i.e. headphones, speakers, 

pillow speakers). 

Consideration of patient music history, listening habits, and experiences during the 

intervention 

The systematic literature review found that participants music history and listening habits 

were significantly under-reported, as was documentation of the patients’ feedback on the 

music interventions. However, these factors could both contribute to, and aid in the analysis 

of, the effectiveness of a music intervention. This is not only supported by the literature 

reviewed, but by the results of the experimental study. For instance, likeliness to use music 
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socially was found to be correlated with the effect of music on pressure pain tolerance (PPT) 

and respiratory rates, while emotional sensitivity to music, level of music identity, and 

likeliness to use music to regulate emotions was correlated with the effect of music on heart 

rate. Similarly, the participants’ reactions to the music provided had an effect – desire to 

listen to music other than the selections provided affected MAP, while willingness to listen to 

the music during future surgical procedures was correlated with the effectiveness of the 

music on anxiety and PPT.  

Interventionists should therefore use standardised reporting measures such as the 

MUSEBAQ to gather accurate data on music listening habits, music exposure, interest in 

music, and music preferences. Additionally, data on whether the patients perceived 

psychological and physiological effects due to the music, their enjoyment of the music, their 

desire to listen to music during surgery, and the type/genre that they most desire to listen to 

during surgery should also be collected. This can provide insight into whether the measured 

effects correlate to the patients’ perceived effects, and into the desire for music-based surgical 

interventions in real-world situations.   

Further investigation into theoretical frameworks 

Through this dissertation, five methods for writing or selecting music for surgical situations 

were created. However, further investigation is needed to both refine these methods and to 

test their effectiveness. For instance, within the confines of this PhD, only two of the five 

methods could be tested in an experimental setting. Additional experimental studies testing 

these methods would enable the evaluation of the effectiveness of each method, and if 

successful, refined to ensure maximum effectiveness. This is especially pertinent considering 

the results of the experimental study, which, although demonstrated an effect of the method 

compositions on physiological and psychological state, did not always do so in the expected 

way (for instance, sudden changes of tempo had a more significant effect on physiology than 

gradual changes). As the experimental study conducted in this investigation indicated that not 

all music has a positive effect (the aversive control induced stress, tension, and anxiety), 

experimental trials should be conducted before progressing to clinical trials to mitigate any 

adverse effects or harm on already vulnerable surgical patients.  

Once these methods have been refined and evaluated, the next stage would be to 

progress testing to clinical trials. The additional psychological and physiological stressors of 

surgery mean that while experimental trials are useful in initial evaluations of the methods, 
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clinical trials are necessary for a complete assessment of the methods before they are 

implemented and promoted as standard practice in the field.  

Further investigation into music and health as a field of composition 

This research not only sought to investigate whether writing music for health outcomes is 

possible, but to investigate how feasible this endeavour would be in a real-world situation. A 

significant factor contributing to feasibility is the willingness of composers to work in this 

area. The small-scale qualitative study indicated that undergraduate student composers 

positively engaged with the project, and greatly enjoyed the sense of purpose associated with 

composing music designed to aid others in a practical way. The low levels of composer 

involvement in the field of music and health appeared to be less due to a lack of interest, and 

more due to lack of awareness, research, and available methodologies. Further investigation 

with a larger cohort is warranted to confirm that this is the case across those with different 

levels of musical training, and to account for other important factors such as age and gender.  

Composers engaged to write music for health outcomes in future studies should be 

taught the underlying theories and reasoning behind each musical device that they are 

instructed to employ or avoid. Not only did this study indicate that such an understanding can 

greatly aid the compositional process, but it would also enable these composers to more 

effectively work and communicate with those from health-related fields – something that can 

only benefit future research and practice in this area.  

Implications of this Research 

This research has many important implications, both on a large scale, and on a practical level. 

One of the broader implications of this research is that in general, there is considerable room 

for the improvement and refinement of recorded-music intervention methodologies. The 

experimental study conducted during this investigation demonstrates that certain musical 

devices can induce effects that are undesirable in surgical situations, and that the 

effectiveness of musical devices is hierarchical (with some having the strength to override 

others). As such, the frequently held belief that patient-selected music is superior needs to be 

reassessed. This is supported further by the findings that smaller-scale devices (such as short, 

sudden decelerandos) can have a stronger effect than larger devices (such as macro-level 

tempo shifts). Furthermore, it is possible to write music specifically targeted towards evoking 

one or more of the theoretical frameworks underlying the effectiveness of music upon health 

outcomes, and employ these musical devices in a more meaningful way.   
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Additionally, this study has identified a new potential career path for composers – that 

of composing music for health. Providing composers with additional career paths is needed in 

the field. A census study of Australian artists found that employment in arts industries has 

declined, and 44% of artists are only able to obtain part-time employment (Cunningham, 

Higgs, Freebody & Anderson, 2010). Furthermore, musicians’ careers are particularly 

vulnerable – many fail to earn a living from music, and although working a second job is 

common for artists of all success levels, doing so increases the likelihood that they will 

abandon their artistic career (Bille & Jensen, 2018). While artistic employment is on the 

decline, the number of surgical procedures conducted annually is rising – in the United States 

alone, 51.4 million surgical procedures were performed in 2010 (National Quality Forum, 

2017), while in Australia during 2016-2017, 2.7 million surgical procedures were performed 

in hospitals (Australian Institute of Health and Welfare, 2018). As such, the area of music and 

health is rich with opportunity, and will not only benefit the composers, but by extension, the 

many patients who will be aided by these composers’ creations.  

On a more practical level, by providing a clear set of guidelines for both the 

creation/selection of music for health outcomes, and for implementing, analysing, and 

reporting the effect of music in surgical interventions, this research has the potential to 

improve the methodological rigour, analysis and reporting of future investigations (both 

experimental and clinical). This, in turn, could potentially increase the effectiveness of 

recorded music interventions in real-world situations, and provide much-needed additional 

relief to patients undergoing surgical procedures.  
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Appendices 

Appendix A: Database Search Strategies 

Science Direct  

Year:     2007-present 

Publication type:   Journal only 

Search within:   Abstract, Title, Keyword 

Journal types:  Arts and Humanities; Biochemistry; Genetics 

and Molecular Biology; Immunology and 

Microbiology; Medicine and Dentistry; 

Neuroscience; Nursing and Health Professions; 

Philosophy; Psychology; Social Sciences. 

Search term:  music AND (surgery OR surgical OR 

intervention OR postoperative OR intraoperative 

OR preoperative OR perioperative OR 

operative) 

ProQuest 

  Resource:   Scholarly Journals 

  Year:    2007 to present 

  Publication type:  Article; Case Study 

  Search Within:  Title 

Results limited to: Full text; peer reviewed; English; duplicates 

excluded  

Search term:  music AND (surgery OR surgical OR 

intervention OR postoperative OR intraoperative 

OR preoperative OR perioperative OR 

operative)   

Sage Journals Online    

  Year:     2017 
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  Search within:   Title 

Search Term: music AND (surgery OR surgical OR 

intervention OR postoperative OR intraoperative 

OR preoperative OR perioperative OR 

operative) 
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Appendix B: Institutions and Departments Affiliated with the Studies Reviewed   

Table B1 

Known Institutions and Departments Affiliated with the Research 

Institution Department 

 Lotung Poh-Ai Hospital Department of Anesthesiology 

 Sungkyunkwan University School of Medicine, Seoul Department of Anesthesiology and Pain Medicine, Samsung Medical Center 

 University of Edinburgh College of Medicine and Veterinary Medicine, Royal Infirmary of Edinburgh 

 Department of Anaesthesia and Pain Medicine/Department of Orthopaedic, Royal Infirmary of 

Edinburgh 

 Department of Music, College of Arts, Culture and the Environment 

 Xi’an Jiaotong University, People’s Republic of China Department of Nursing College of Medicine 

 Department of Public Health, College of Medicine 

A.T. Still University of Health Sciences --------------- 

Adana Health School, Cukurova University, Adana, Turkey Department of Nursing 

Atatürk University, Erzurum, Turkey School of Health  

 School of Nursing 

 The Cardiovascular Surgery Intensive Care Unit 

Baptist Health Lexington, Lexington, KY --------------- 

Baqiyatallah University of Medical Sciences, Tehran, Iran Department of Anesthesiology, School of Medical Sciences 

 Faculty of Nursing 

 Neuroscience Research Center 

Bronx Lebanon Hospital Center, Bronx, NY Department of Family Medicine 

 (Cont’d) 
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Institution (Cont’d) Department (Cont’d) 

Case Western Reserve University Cleveland, Ohio Frances Payne Bolton School of Nursing 

Catawba Valley Medical Center, Hickory, North Carolina --------------- 

Chaim Sheba Medical Center, Tel Hashomer, Israel Comprehensive Stroke Center 

 Pediatric Cardiac Operating Room 

China Medical University, Taichung, Taiwan Department of Anesthesiology, China Medical University Affiliated Shengjing Hospital 

 School of Nursing 

Chungnam National University, Korea School of Nursing 

Cleveland Clinic, Lyndhurst, OH, USA Arts & Medicine Institute 

Columbia University Medical Center, New York, NY Department of Obstetrics and Gynecology 

Da-Chien General Hospital, Miaoli, Taiwan --------------- 

Eulji University, Daejeon, South Korea College of Nursing 

Freie Universität Berlin;  Leipzig, Germany Cluster of Excellence “Languages of Emotion,” Max Planck Institute for Human Cognitive and 

Brain Sciences 

Hospital Universitario de Getafe, Madrid, Spain Department of Vascular Surgery 

I-Shou University, Kaohsiung Department of Nursing 

John Radcliffe Hospital, Headley Way, Headington, Oxford Department of Plastic and Reconstructive Surgery, West Wing 

Johns Hopkins Bloomberg School of Public Health, Baltimore,  Department of Epidemiology 

Karamanoğlu Mehmetbey University, Turkey --------------- 

Kashan University of Medical Sciences, Kashan, IR Iran Department of Nursing 

Korea Institute of Oriental Medicine, Daejeon, South Korea Medical Research Division 

Kunsan College of Nursing, Kunsan, South Korea --------------- 

London School of Hygiene and Tropical Medicine Department of Medical Statistics, Faculty of Epidemiology and Population Health 

 (Cont’d) 
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Institution (Cont’d) Department (Cont’d) 

Mackay Medical College, New Taipei City, Taiwan Department of Nursing 

Mazandaran University of Medical Sciences, Sari, Iran School of Medicine 

 School of Nursing and Midwifery (Nasibeh) 

National University of Tainan, Taiwan Department of Music 

Ninewells Hospital, Dundee --------------- 

North Shore University Hospital, Manhasset, NY --------------- 

Nova Southeastern University, Fort Lauderdale, FL, USA College of Allied Health and Nursing 

Ondokuz Mayis University, Samsun, Turkey Faculty of Medicine 

Örebro University Hospital, Örebro, Sweden Department of Cardiothoracic Surgery and Center for Health Care Sciences  

Our Lady of the Lake Regional Medical Centre, Baton Rouge LA --------------- 

PACU, The Christ Hospital, Cincinnati, OH --------------- 

Padmashree Dr D. Y. Patil University Department of Physiotherapy 

Paichai University, Daejeon, South Korea Appenzeller School of Public Administration,  

Queen Margaret University Drive, Musselburgh, UK Queen Margaret University 

Sadi Hospital, Isfahan, Iran Department of Anesthesiology 

Seoul National University, Seoul, Korea Department of Oral and Maxillofacial Surgery and Dental Research Institute, School of 

Dentistry 

St. John's University, Queens Department of Psychology 

Taichung Veteran General Hospital, Taichung, Taiwan Department of Neurosurgery 

Taipei Medical University Hospital, Taipei, Taiwan Department of Anesthesiology 

 Department of Nursing 

Tarbiat Modares University, Tehran, Iran Department of Bio-Statistics, School of Medical Sciences 

 (Cont’d) 
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Institution (Cont’d) Department (Cont’d) 

Tel Aviv University Department of Nursing, Stanley Steyer School of Health Professions, Sackler School of 

Medicine 

Tzu Chi University, Hualien Department of Nursing, Buddhist Tzu Chi General Hospital 

Union University, Jackson, Tennessee School of Nursing,  

University of Alabama Department of Anesthesiology 

 School of Music 

 School of Nursing 

University of California at Irvine Medical Center, Orange, CA Department of Obstetrics and Gynecology 

University of Central Florida  College of Nursing 

University of Eastern Finland, Kuopio, Finland Department of Nursing Science 

University of Florence, Florence, Italy Department of Cranio-Mandibular Disorder 

 Department of Endodontics 

University of Leipzig Department of Anaesthesiology and Intensive Care Therapy 

 Institute of Clinical Immunology and Transfusion Medicine 

 Translational Center for Regenerative Medicine 

University of Medicine and Dentistry of New Jersey–Robert Wood 

Johnson Medical School, New Brunswick 

Department of Family Medicine and Community Health 

University of Milan, Milan, Italy Department of Biostatistics 

University of Pennsylvania, Philadelphia, Pennsylvania Center for Clinical Epidemiology and Biostatistics 

 Department of Dermatology, Perelman School of Medicine,  

Wuhan University, Wuhan, China HOPE School of Nursing 
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Appendix C: Departmental Affiliations of those Who Conducted the Studies Reviewed  

Table C1 

Departmental Affiliations28 

Qualification Number % 

Nursing    

Nursing 68 44.2% 

Medicine    

 Anaesthesiology 31 20.1% 

 Obstetrics and Gynaecology 5 3.2% 

 Plastic Surgery 5 3.2% 

 Dermatology 3 1.9% 

 Medicine  3 1.9% 

 Cardiothoracic Surgery 1 0.6% 

 Cardiovascular Surgery 1 0.6% 

 Neurosurgery 1 0.6% 

 Pain Medicine  1 0.6% 

 Vascular Surgery 1 0.6% 

Allied Health    

 Epidemiology 4 2.6% 

 

Family Practice and Community 

Health 3 1.9% 

 Physiotherapy 3 1.9% 

 Biostatistics 2 1.3% 

 Health 2 1.3% 

 Medical Research 2 1.3% 

 Medical Technology 1 0.6% 

 Public Administration 1 0.6% 

Dentistry    

 Dentistry 8 5.2% 

Music    

 Music  2 1.3% 

 Music Psychology 1 0.6% 

Science    

 Neuroscience  2 1.3% 

 Biological Sciences 1 0.6% 

Music Therapy    

 
Music Therapy 2 1.3% 

                                                 
28 If a recurring author’s departmental affiliation changed between papers, both were included to better illustrate 

the state of the research as it occurred. 
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Appendix D: Qualifications of those Who Conducted the Studies Reviewed  

Table D1  

Author Qualifications29 

Qualification Number % 

Nursing    
MSN (Master of Science in Nursing) 11 7.6% 

PhD (Nursing) 11 7.6% 

RN (Registered Nurse) 10 6.9% 

CPAN (Certified PeriAnesthesia Nurse) 6 4.2% 

FAAN (Fellow of the American Academy of 

Nursing) 4 2.8% 

 PhDc (Nursing) 3 2.1% 

 Professor (Nursing) 3 2.1% 

 Assistant Professor (Nursing) 2 1.4% 

 CCRN (Critical Care Nurse) 2 1.4% 

 APRN (Advanced Practice Registered Nurse) 1 0.7% 

 Assistant Professor (Surgical Disease Nursing) 1 0.7% 

 BD (Bachelor Degree Nursing) 1 0.7% 

 

CAPA (Certified Ambulatory PeriAnesthesia 

Nurse) 1 0.7% 

 CRNA (Certified Registered Nurse Anaesthetist) 1 0.7% 

 DNS (Doctor of Nursing Science) 1 0.7% 

 MSc (Master of Science, Critical Care Nursing) 1 0.7% 

Medicine    

 MD (Medical Doctor) 31 21.5% 

 Associate Professor (MD) 5 3.5% 

 Professor (Department of Anesthesiology) 2 1.4% 

 Professor (Medicine) 2 1.4% 

 Assistant Professor (Medicine) 1 0.7% 

 

FFPMRCA (Fellow of the Faculty of Pain 

Medicine of the Royal College of Anaesthetists, 

MD) 1 0.7% 

Allied Health    

 PhD (Epidemiology) 2 1.4% 

 Assistant Professor (Physiotherapy) 1 0.7% 

 Associate Professor (Biostatistics) 1 0.7% 

 MBiostat (Master of Biostatistics) 1 0.7% 

 MPT (Master of Physical Therapy) 1 0.7% 

 MTA (Medical Technologist Assistant) 1 0.7% 

 PhD (Allied Health Science) 1 0.7% 

   (Cont’d) 

                                                 
29 If a recurring author’s qualification was upgraded between papers, both were included to better illustrate the 

state of the research as it occurred.  
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Qualification Number % 

 

PhD (Cardiovascular and Pulmonary 

Rehabilitation) 1 0.7% 

 PhD (Environmental Health Engineering) 1 0.7% 

 PhD (Medical Research) 1 0.7% 

 Professor (Biostatistics) 1 0.7% 

 Professor (Physiotherapy) 1 0.7% 

 Surgical Technologist 1 0.7% 

Dentistry    

 DDS (Doctor of Dental Surgery) 2 1.4% 

 DMD (Doctor of Dental Medicine) 2 1.4% 

 PhDc (Endodontics) 2 1.4% 

 PhD (Endodontics) 1 0.7% 

 Professor (Endodontics) 1 0.7% 

Psychology    

 Professor (Psychology) 2 1.4% 

 MPsych(Clin) (Master of Clinical Psychology) 1 0.7% 

 PhD (Pain Psychology) 1 0.7% 

 PhD (Psychology) 1 0.7% 

Science    

 Master of Science 2 1.4% 

 PhD (Biological Science) 1 0.7% 

 PhD (Molecular Biology) 1 0.7% 

 Professor (Neuroscience) 1 0.7% 

Surgery    

 

FRCS (Plast) (Fellowship of the Royal College of 

Surgeons: Plastic Surgery) 2 1.4% 

 

FRCS Tr&Orth (Trauma and Orthopaedic 

Surgeon) 1 0.7% 

 

MRCS (Membership of the Royal Colleges of 

Surgeons of Great Britain and Ireland) 1 0.7% 

 StR (Specialty Registrar: Plastic Surgery) 1 0.7% 

Music     

 Professor (Music) 1 0.7% 

 Professor (Music Psychology) 1 0.7% 

Music Therapy    

 MT-BC (Board Certified Music Therapist) 2 1.4% 

Education    

EdD (Doctor of Education) 1 0.7% 

Midwifery    
PhD (Midwifery) 1 0.7% 
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Appendix E: Neutral Composition Score, as Composed by Courtney Williams 
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Appendix F: Aversive Composition Score, as Composed by Courtney Williams 
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Appendix G: Formulae Used to Compose the Aversive Composition  

The following formulae were applied by rolling dice with a different number of sides. For 

instance, D6 = six-sided dice, D10 = 10 sided dice, etc. 

Pitch 

     

 
 

Then, to determine the range of note:  

Figure G1.  Aversive Formula: Pitch 

 Figure G1. Pitch alterations, made by rolling D12 

 







Music for health outcomes: How to compose and select music for perioperative surgical 

interventions 

Courtney Williams 

 

Page 272 of 374 

 

Dynamics 

      

 

• Dynamics last for 2 x D8 bars 

• If the dynamic rolled is not a subito dynamic, determine crescendo/decrescendo: 

a) Roll start point (D8 bars before) 

b) Roll D4: Odds = crescendo. Evens = decrescendo. 

Figure G4.  Aversive Formula: Dynamics 

 

 Figure G4. Dynamic alterations, made by rolling a D20 
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Appendix I: Composer Study Information and Consent Forms 
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perioperative surgical interventions 

  

Composer processes and experiences while composing music for surgery  
  

INFORMATION SHEET 

  

Who is conducting the 

research 

Senior Investigator 

Assoc Prof Brydie-Leigh Bartleet 

Research Centre, Queensland Conservatorium, Griffith 

University 

Ph. (07) 3735 6249 

b.bartleet@griffith.edu.au 

 

Research Team 

Ms Courtney Williams 

Queensland Conservatorium, Griffith University 

Ph.  

courtney.williams3@griffithuni.edu.au 

 

Dr Gerardo Dirie 

Queensland Conservatorium, Griffith University 

Ph. (07) 3735 6334 

g.dirie@griffith.edu.au 

 

Dr Trevor Hine 

School of Applied Psychology – Mt Gravatt, Griffith 

University 

Ph. (07) 3735 3357 

t.hine@griffith.edu.au 
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Why is the research being conducted?  

Music has been found to have a positive effect on patients’ mental and physiological state in 

surgical settings. However, there has been little research into standardising the methods through 

which music can be used, nor into defining the most appropriate and effective music for each. 

This research aims to provide a guide for those wishing to compose or select music for surgical 

interventions. It also will examine the feasibility of composing music for this purpose.   

  

This study is being conducted under a Doctor of Philosophy candidature at Queensland 

Conservatorium, Griffith University.   

  

What you will be asked to do  

Participants will be randomly assigned a method (either Physiological Entrainment or  

Emotional Entrainment), and then will be provided with a 5 minute neutral “control” 

composition and a detailed list of musical elements that need to be included or avoided in the 

method composition. Participants will use this list to modify the 5 minute neutral composition 

into a method composition.   

  

Participants will complete the method composition by Sunday, March 20th, 2016 and submit 

the composition to the investigator in the following formats:  

  

• Score (PDF, A4)  

• Score (PDF, A4, annotated to mark the included devices intended to evoke the 

target method)  

• Score (Finale/Sibelius file)  

• .xml export of composition  

• Audio export of composition (.wav/mp3 file)  

  

Files are to be submitted on provided USB drive.  

  

Participants will be requested to assign their shares of the copyright of the resultant method 

composition to Courtney Williams, the composer of the neutral piece, and waive their moral 

rights. This will enable the piece to be more easily tested in future research, and to be modified 

if needed for research purposes. Participants will be granted a licence to personally use the 

method composition for not-for profit use (excluding publishing).  

  

After submitting the method composition, participants will complete a brief survey on their 

experience while working on the project.   
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Two of the compositions written for this project will be selected for use in an experimental 

study as follows: the submitted compositions will be analysed according to the specific method 

that they were written for. Compositions that do not comply with the provided instructions will 

be removed from contention. Of the remaining compositions, one composition for each method 

will be picked at random for testing in the experimental study.  

  

Participants will be thanked for their time with their choice of a $50 iTunes or Coles Myer 

voucher.  

  

The basis by which participants will be selected or screened  

Participants are eligible for this study if they are healthy adults that are currently completing a 

higher degree course with a major in music composition, or if they are/have in the past actively 

worked professionally as a composer.  

  

The expected benefits of the research   

This part of the project will enable the investigators to empirically test theories regarding 

improved used of music in surgical situations. This will add to the body of knowledge, provide 

direction for further research in this field, and may lead to improved patient surgical 

experiences. The involvement of composers will also aid in assessing feasibility of employing 

composers to write new works for music-based surgical interventions. At a participant level, 

involvement may provide participants insight into their own personal composing practices.  

  

Risks to you   

There is a low risk that the burden of having to compose music under a strict time constraints 

according to such precise rules may cause participant composers to experience stress and 

anxiety. These risks are assessed as low, as composing under time constraints according to 

strict specifications is normal practice in the field – some common, similar examples are 

composing for film or accepting commission-based works. As such the process of the study is 

comparable to real-life situations for the participants. Additionally, the emotive questions of 

the survey create a low risk of participants becoming distressed. Furthermore, due to nature of 

the field, there is a chance that answers from the survey may identify the participant composers 

to others in their cohort, and this too may cause distress. To mitigate these risks, participants 

will be provided with information on available counselling services, and are free to withdraw 

from the study at any time, without explanation and without risk of penalty. Participants can 

also elect for their survey answers to be de-identified.  

  

The request to assign copyright and waive moral rights for the compositions produced for this 

study may result in composers feeling de-valued. If participants elect to be identified for this 

research, their contribution to the project and work on the composition will always be fully 

acknowledged. Participants will be provided with a contract to review before committing to 
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the project, and are under no obligation to sign on to the project after viewing the contract if 

they so decide.    

  

Your confidentiality  

Both the method composition and the survey data will be stored in an individually identifiable 

form – the hard copies in a locked filing cabinet in a secure, private location, and the electronic 

copies with password protection, all accessible only by Courtney Williams. Identified data may 

be discussed with other members of the research team. Data will be retained for five years in 

compliance with university policy. If participants choose, they will be de-identified on the 

composition and/or the survey data for all future publications/reporting of this research. Those 

that wish to be attributed will have the option to review and approve all 

quotes/stories/descriptions etc. before publication. Other results will be generalised, to 

minimise the risk of identification through inference.   

  

Your participation is voluntary  

Participation in this project is entirely voluntary. Participants are free to withdraw from the 

project at any time without explanation, and without risks or penalty.  

  

Questions / further information  

For additional information about the project, participants can contact Courtney Williams on 

0432 341 888 or at courtney.williams3@griffithuni.edu.au.    

  

The ethical conduct of this research  

This research has been conducted in accordance with the National Statement on Ethical 

Conduct in Human Research.  If potential participants have any concerns or complaints about 

the ethical conduct of the research project they should contact the Manager, Research Ethics 

on 3735 4375 or research-ethics@griffith.edu.au.  

  

GU ref no: 2016/015  

  

Feedback to you  

Participants are free to request the overall findings and results of the research (once complete). 

Overall findings of the research will be distributed to these participants via email upon 

completion of the research.  
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Privacy Statement  

The conduct of this research involves the collection, access and/or use of your identified 

personal information. As outlined elsewhere in this information sheet, your identified personal 

information may appear in the publications/reports arising from this research. This is occurring 

with your consent. Any additional personal information collected is confidential and will not 

be disclosed to third parties without your consent, except to meet government, legal or other 

regulatory authority requirements. A de-identified copy of this data may be used for other 

research purposes. However, your anonymity will at all times be safeguarded, except where 

you have consented otherwise. For further information consult the University’s Privacy Plan at 

http://www.griffith.edu.au/about-griffith/planspublications/griffith-university-privacy-plan or 

telephone (07) 3735 4375.  
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Music for health outcomes: How to compose and select music for 

perioperative surgical interventions 

  

Composer processes and experiences while composing music for surgery  
  

CONSENT FORM 

  

Who is conducting the 

research 

Senior Investigator 

Assoc Prof Brydie-Leigh Bartleet 

Research Centre, Queensland Conservatorium, Griffith 

University 

Ph. (07) 3735 6249 

b.bartleet@griffith.edu.au 

 

Research Team 

Ms Courtney Williams 

Queensland Conservatorium, Griffith University 

Ph.  

courtney.williams3@griffithuni.edu.au 

 

Dr Gerardo Dirie 

Queensland Conservatorium, Griffith University 

Ph. (07) 3735 6334 

g.dirie@griffith.edu.au 

 

Dr Trevor Hine 

School of Applied Psychology – Mt Gravatt, Griffith 

University 

Ph. (07) 3735 3357 

t.hine@griffith.edu.au 

 

 

By signing below, I confirm that I have read and understood the information package and 

in particular have noted that:  

  

• I understand that my involvement in this research will include the creation of a directed 

composition, to be completed by 20/03/2016; and the completion of a short survey  

• I have had any questions answered to my satisfaction;  
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• I understand the risks involved;  

• I understand that there will be no direct benefit to me from my participation in this 

research;  

• I understand that my participation in this research is 

voluntary;  

• I understand that if I have any additional questions I can contact the research team;  

• I understand that I am free to withdraw at any time, without explanation or penalty;  

• I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee  on 3735 4375  (or 

researchethics@griffith.edu.au) if I have any concerns about the ethical conduct of 

the project; and   

• I agree to participate in the project.  

   

 I agree to my personal information being used to identify me as an author of resultant 

method the composition  

  

AND  

  

 I agree to assign my share of the copyright and waive the moral rights of the resultant 

method composition to Courtney Williams  

  

AND  

 I agree to the inclusion of my identified survey data in publications or reporting of the 

results from this research  

  

OR 

  

 I agree to the inclusion of my de-identified survey data in publications or reporting of 

the results from this research  

   

  

Name  
  

  

Signature  
  

  

Date  
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Appendix J: Method Compositions  

J1. Physiological Entrainment Composition, Composed by Elliot Rentoul, Based 

upon Material Provided by Courtney Williams (Annotated by Elliot Rentoul)
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J2. Emotional Entrainment Composition, Composed by Lena Ito, Based upon 

Material Provided by Courtney Williams (Annotated by Lena Ito) 
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J3. Emotional Entrainment Composition, Composed by Amanda Louttit, Based 

upon Material Provided by Courtney Williams (Annotated by Amanda Louttit) 
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Appendix K: Method Guidelines  

K1. Physiological Entrainment Method Guidelines  

 

 

Guide for writing music to evoke 

physiological entrainment  

 

WHAT IS PHYSIOLOGICAL ENTRAINMENT?  

Patients undergoing surgery often experience elevated blood pressure, heart rates, respiratory 

rates, and high levels of pain, all of which can be detrimental to the healing process. 

Physiological entrainment encourages the rhythms of the body to synchronise with an 

externally presented stimulus, which can lower these bodily rhythms to a rate more 

conducive to healing. This entrainment effect can be even stronger if the external rhythms 

first match the rhythms of the patient, and then gradually slow to a healthier level. In this 

way, blood pressure, heart and respiratory rates can be lowered, and improve the patient’s 

experience of pain. This can improve a patient’s recovery by reducing the risk of 

postsurgical complications and death, and increasing the patient’s speed of recovery. When it 

comes to selecting a stimulus to induce physiological entrainment, music has been found to 

be an effective choice as it often has a strong rhythmic centre.  

 

INSTRUCTIONS FOR COMPOSING FOR A MUSIC-BASED 

PHYSIOLOGICAL ENTRAINMENT INTERVENTION  

DURATION   

5 minutes in length  

INSTRUMENTATION  

Common keyboard instrument(s), solo instrument or small ensemble  

MAIN OBJECTIVE  

Start with a faster tempo (90-110bpm) and gradually slow to between 60-70bpm.  

  

GENERAL ELEMENTS TO INCLUDE THROUGHOUT THE PIECE  

➢ 10 second long phrase lengths  

➢ Rhythmic, textural and dynamic change (especially rests, diminuendos, and sudden 

pianos)  

➢ Soft, legato passages  
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➢ Points of silence  

➢ Recognisable, functional harmony and chord changes (chords I, V, VI, VI, and II 

most stable)  

➢ Clear pulse throughout  

➢ Traditional time signatures (2/4, 3/4, 6/8, etc.)   

➢ Phrase lengths consistent and equal   

➢ Average variedness of articulation  

➢ Include major and minor mode (but not structured so that it slowly shifts from minor 

to major)  

  

MUSICAL ELEMENTS TO AVOID  

Rhythm:  

➢ Driving, insistent rhythms  

➢ Asymmetric time signatures  

➢ Frequently changing time signatures  

➢ Polymeters  

➢ Sharp durational contrasts   

➢ Irregular rhythms  

➢ Hemiolas  

➢ Swung rhythms  

➢ Polyrhythms  

➢ Little or no rhythmic accentuation  

➢ Heavily accented rhythms  

➢ Excessive use of syncopation  

➢ Syncopation designed to blur the pulse  

➢ Ostinatos  

➢ Bouncing rhythms  

➢ Rhythmic genres (i.e. tango, samba, beguine)  

➢ Ritenuto at end of piece  

➢ Excessive use of rubato, ritenutos and accelerandos   

➢ Garden path surprise (starts with illusion of one metre when the piece is actually in 

another)  
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Melody:  

➢ Emphasise 8ves, p4, p5, maj6  

➢ Extensive repetition  

➢ Rhythmically varied counter-melodies  

➢ Post-skip reversal against drive towards the tonic (at end of phrase)*  

➢ Frequently recurring large descending intervals  

➢ Inclusion of the raised 4th, raised 5th, and raised 6th,   

➢ Featured use of the anticipation   

➢ Trills, turns, mordents   

➢ melodic appoggiaturas  

  

Harmony:  

➢ Extensive dissonance  

➢ Genre specific chord progressions (i.e. Jazz turnaround)  

➢ Atonal/non-key pieces without harmonic function   

➢ Chromatic mediant chords (major ones only)  

➢ Deceptive cadences  

➢ Enharmonic changes  

  

Dynamics:  

➢ Slow, gradual crescendos  

➢ No dramatic shifts in dynamics  

  

Structure:  

➢ Phrase lengths that deviate from standard  

➢ Short, contrasting sections  

➢ Prominent musical events that occur earlier than expected  

➢ Principle of successive comparison (establish pattern/repeated motif/repeated theme, 

and slightly vary subsequent repetitions)  

➢ Law of return: pattern established, deviation from pattern occurs, pattern returns. 

More effective if original pattern left incomplete, then closed after the deviation by a 

repetition of the original pattern with a new and final ending  

➢ In a sequence, dropping/raising a pitch an octave midway through phrase so that 

sequence can continue  
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General:  

➢ Strong sense of movement/direction   

➢ Musical surprises  

➢ Climactic build/featured climax  

➢ Mounting sequential interplay  

➢ Loud, staccato passages  

➢ Uniformity/equality across all musical elements  

➢ Low intensity throughout  

➢ Avant-garde/experimentalist music  

➢ overly simple (trivially predictable) or overly complex  

➢ Targeted mood inducement (gradual valence shift from negative (anxious) to positive 

(happy)  

• Begin piece with Negative emotion matching:  

▪ Complex, dissonant harmonies   

▪ Low pitches   

▪ Emphasise minor seconds  

▪ Emphasise mediants  

▪ Legato articulation  

▪ Slow vibrato   

• Gradually shift to positive emotion inducement:  

▪ Emphasise mediant  

▪ Emphasis 8ves, P4, P5, maj6  

▪ High pitches  

▪ bright timbres  

  

Terms explained  

*Post-skip reversal against drive towards the tonic  

Post-skip reversal, sometimes described as ‘gap-fill’, describes when an intervallic leap in 

the melody is followed by stepwise motion in the opposite direction. This drive to reverse the 

melodic direction of a piece can be used to delay a final cadence:  

Stereotypical phrase ending:  
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Phrase ending with the post-skip reversal technique used against the drive for resolution:  

   

  



Music for health outcomes: How to compose and select music for perioperative surgical 

interventions 

Courtney Williams 

 

Page 312 of 374 

 

K2. Emotional Entrainment Method Guidelines  

 

 

 

 

Guide for writing music to evoke 

emotional entrainment  

 

WHAT IS EMOTIONAL ENTRAINMENT?  
Patients undergoing surgery often experience a range of negative emotions, such as anxiety, 

distress, and depressive states, which can be detrimental to the healing process. Emotional 

entrainment interventions seek to improve the patient’s emotional state by encouraging their 

mood to sync up with a positively valenced external stimulus. This can cause the patient’s 

mindset to shift from a negative state to a more positive one, which can result in significant 

psychological benefits. As emotions are so closely linked with one’s physiology – such as 

the cardiovascular system and respiration – these benefits will extend to the patient’s 

physiology as well. Emotional entrainment interventions therefore have the potential to 

alleviate anxiety and distress, improve the patient’s ability to tolerate pain, and lower blood 

pressure, heart and respiratory rates. This can improve a patient’s recovery by reducing the 

risk of postsurgical complications and death, and increasing the patient’s speed of recovery.   

Music is able to induce emotions in listeners, and this makes it a prime candidate for use in 

entrainment interventions. Additionally, research shows that it is possible to increase the 

effectiveness of emotional entrainment if the music first matches the emotional state of the 

patient (i.e. anxious and distressed), and then gradually shifts towards the target mood (a 

happier, positive mood).  

INSTRUCTIONS FOR COMPOSING FOR A MUSIC-BASED 

EMOTIONAL ENTRAINMENT INTERVENTION  

DURATION   

5 minutes in length  

INSTRUMENTATION  

Common, bowed string instruments (i.e. violin, viola, cello and/or double bass)  

MAIN OBJECTIVE  

Match the patient’s mood, and then gradually shift it from an anxious, depressed state to the 

targeted positive mood.  

Priority order of musical elements: harmony and mode, then tempo.  
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Begin piece by matching negative emotions 

➢ High Priority:  

• Complex, dissonant harmonies   

• Minor mode   

• Slow tempo  

➢ Low Priority:  

• Low pitches   

• Emphasise minor seconds  

• Emphasise mediant of mode  

• Legato articulation  

• Slow vibrato   

 

Music to induce targeted positive mood  

➢ High Priority:  

• Simple and consonant harmonies   

• Major mode   

• Faster tempo  

• Regular, flowing and varied rhythms  

➢ Low Priority:  

• Emphasise mediant  

• Emphasis 8ves, P4, P5, maj6  

• High pitches  

• Staccato and varied articulation  

• Bright timbres  

• Sharp durational contrasts in rhythm  

  

GENERAL ELEMENTS TO INCLUDE THROUGHOUT THE PIECE  
➢ Recognisable, functional harmony and chord changes (chords I, V, VI, VI, and II 

most stable)  

➢ Clear pulse throughout  

➢ Traditional time signatures (2/4, 3/4, 6/8, etc.)   

➢ Phrase lengths consistent and equal   

➢ Average range of dynamics, not too homogenous but no dramatic shifts  

➢ Average variedness of articulation  

➢ Complex enough to maintain interest but still easily understandable to non-specialist 

audience  
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MUSICAL ELEMENTS TO AVOID  

Tempo:  

➢ Starts faster, slows gradually to 60 – 70bpm  

  

Rhythm:  

➢ Asymmetric time signatures  

➢ Frequently changing time signatures  

➢ Polymeters  

➢ Sharp durational contrasts   

➢ Featured rhythmic changes  

➢ Irregular rhythms  

➢ Hemiolas  

➢ Swung rhythms  

➢ Polyrhythms  

➢ Little or no rhythmic accentuation  

➢ Heavily accented rhythms  

➢ Excessive use of syncopation  

➢ Syncopation designed to blur the pulse  

➢ Ostinatos  

➢ Bouncing rhythms  

➢ Rhythmic genres (i.e. tango, samba, beguine)  

➢ Ritenuto at end of piece  

➢ Excessive use of rubato, ritenutos and accelerandos   

➢ Garden path surprise (starts with illusion of one metre when the piece is actually in 

another)  

  

Melody:  

➢ 10 second long phrase lengths   

➢ Extensive repetition  

➢ Rhythmically varied counter-melodies  

➢ Post-skip reversal against drive towards the tonic (at end of phrase)*  

➢ Frequently recurring large descending intervals  

➢ Inclusion of the raised 4th, raised 5th, and raised 6th  

➢ Featured use of the anticipation   
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➢ Trills, turns, mordents   

➢ melodic appoggiaturas  

  

Harmony:  

➢ Genre specific chord progressions (i.e. Jazz turnaround)  

➢ Atonal/non-key pieces without harmonic function   

➢ Chromatic mediant chords   

➢ Deceptive cadences  

➢ Enharmonic changes  

  

Dynamics:  

➢ Featured diminuendos and sudden pianos   

➢ Sudden dynamic changes   

➢ Little dynamic variation  

  

Structure:  

➢ Brief periods of silence/structural gaps  

➢ Phrase lengths that deviate from the standard  

➢ Short, contrasting sections  

➢ Prominent musical events that occur earlier than expected  

➢ Principle of successive comparison (establish pattern/repeated motif/repeated theme, 

and slightly vary subsequent repetitions)  

➢ Law of return: pattern is established, deviation from pattern occurs, pattern returns. 

More effective if original pattern left incomplete, then closed after the deviation by a 

repetition of the original pattern with a new and final ending  

➢ In a sequence, dropping/raising a pitch an octave midway through phrase so that a 

sequence can continue  

  

General:  

➢ Strong sense of movement/direction   

➢ Musical surprises  

➢ Climactic build/featured climax  

➢ Mounting sequential interplay  

➢ Loud, staccato passages  

➢ Sudden textural changes  
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➢ Uniformity/equality across all musical elements  

➢ Low intensity throughout  

➢ Avant-garde/experimentalist music  

➢ overly simple, “trivially predictable”   

➢ overly complex  

  

    
  

Terms explained  

*Post-skip reversal against drive towards the tonic  

Post-skip reversal, sometimes described as ‘gap-fill’, describes when an intervallic leap in 

the melody is followed by stepwise motion in the opposite direction. This drive to reverse the 

melodic direction of a piece can be used to delay a final cadence:  

 

Stereotypical phrase ending:  

  

  

Phrase ending with the post-skip reversal technique used against the drive for resolution:  
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Appendix L: Survey – Composer Experiences Writing Music for Surgery 
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Appendix M: State Trait Anxiety Inventory Form Y 
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Appendix N: 6 Dimensional Emotional Snapshot Rating  

 

 

 

Place a cross on each line to represent how you feel right now. 

 

           
 0 10 20 30 40 50  60 70 80 90 100 

 Not at all 

anxious 

         Extremely 

anxious 

 

           
 0 10 20 30 40 50  60 70 80 90 100 

 Not at all  

happy 

         Extremely  

happy 

 

           
 0 10 20 30 40 50  60 70 80 90 100 

 Not at all  

relaxed 

         Extremely 

relaxed 

 

           
 0 10 20 30 40 50  60 70 80 90 100 

 Not at all  

confident 

         Extremely 

confident 

 

           
 0 10 20 30 40 50  60 70 80 90 100 

 Not at all  

sad 

         Extremely 

sad 

 

           
 0 10 20 30 40 50  60 70 80 90 100 

 Not at all  

angry 

         Extremely 

 angry 
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Appendix O: Pilot Study Investigating the Effects of Musical Entrainment on Anxiety, 

Mood and Autonomic Response: Script and Protocol 

 

                                             Participant No.____________ 

 

This experiment is designed to test responses to different stimuli over time.  

To start, I’ll fit you with equipment that will measure your heart rate, respiratory rate, and blood pressure. This 

consists of three electrodes placed on your chest here [show], an elastic strap around your abdomen here [show], 

and a blood pressure cuff placed on your arm [here]. 

Then, you’ll fill out two brief surveys on how you’re feeling at the time, and your blood pressure will be taken.  

After this, I’ll alternate in presenting you with music and video stimuli. Please pay attention to the video and 

music excerpts, as I will ask you questions about them.  

In between some of these stimuli you’ll fill out some surveys and I’ll take your blood pressure.  

To finish, you’ll fill out two final surveys to gather your basic demographic information. Then I’ll remove all 

the equipment from you, and you’re free to go. The whole process should take between 1.5 – 2 hours.  

If you’re happy to continue, I can walk you through the info sheet and consent forms.  

[Go through forms, fit equipment] 

BASELINE 

 STAI (1) 

 6DESR (1) 

 Blood Pressure levels: ____________________________ 

 

PLAY VIDEO CONDITION 1 

 

Question about Video 1:  Europeans originally though that Birds of Paradise  

a) Were stolen from heaven 

b) Had no wings or feet 

c) Were symbols of divine protection 

d) Were perceived as gods by the natives of Papua New Guinea 
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PLAY MUSIC CONDITION 1 

Question 1 about Music condition 1: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 1: What musical genre was this excerpt? 

 

______________________________________________________________ 

 

RESPONSE 1 

 

 Blood Pressure levels: ____________________________ 

 STAI (2) 

 6DESR (2) 

PLAY VIDEO CONDITION 2 

Question about Video 2: The first European to see Birds of Paradise alive was  

a) Charles Darwin 

b) Alfred Wallace 

c) David Attenborough 

d) Henry Walter Bates 

 

PLAY MUSIC CONDITION 2 

Question 1 about Music condition 2: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 2: What musical genre was this excerpt?  

 

______________________________________________________________ 
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RESPONSE 2 

 

 Blood Pressure levels: ____________________________ 

 STAI (3) 

 6DESR (3) 

 

PLAY VIDEO CONDITION 3 

Question about Video 3: Male Superb Birds of Paradise use their plumage to  

a) Create a pom-pom 

b) Decorate their nest 

c) Create a funnel 

d) Tickle potential mates 

 

PLAY MUSIC CONDITION 3 

Question 1 about Music condition 3: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 3: What musical genre was this excerpt?  

 

______________________________________________________________ 

 

RESPONSE 3 

 

 Blood Pressure levels: ____________________________ 

 STAI (4) 

 6DESR (4) 
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PLAY VIDEO CONDITION 4 

Question about Video 4: Male Parotia Birds of Paradise use damp leaves to  

a) clean their plumage 

b) clean potential mates 

c) help to digest their food 

d) polish branches 

 

PLAY MUSIC CONDITION 4 

Question 1 about Music condition 3: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 3: What musical genre was this excerpt?  

 

______________________________________________________________ 

 

RESPONSE 4 

 

 Blood Pressure levels: ____________________________ 

 STAI (5) 

 6DESR (5) 

 

POST TEST 

 

 Demographic Survey (1) 

 MUSEBAQ (1) 
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Appendix P: Pilot Study Investigating the Effects of Musical Entrainment on Anxiety, 

Mood and Autonomic Response: Info and Consent Forms 

                                              Participant No.____________ 

 

An investigation into physiological responses to different stimuli 

 

INFORMATION SHEET 
 

Who is conducting the 

research 

Senior Investigator 

Assoc Prof Brydie-Leigh Bartleet 

Research Centre, Queensland Conservatorium, Griffith 

University 

Ph. (07) 3735 6249 

b.bartleet@griffith.edu.au 

 

Research Team 

Ms. Courtney Williams 

Queensland Conservatorium, Griffith University 

Ph.  

courtney.williams3@griffithuni.edu.au 

 

Dr Gerardo Dirie 

Queensland Conservatorium, Griffith University 

Ph. (07) 3735 6334 

g.dirie@griffith.edu.au 

 

Dr Trevor Hine 

School of Applied Psychology – Mt Gravatt, Griffith 

University 

Ph. (07) 3735 3357 

t.hine@griffith.edu.au 

 

Prof Paul Hodges 

NHMRC, School of Health and Rehabilitation Sciences 

– St Lucia, University of Queensland 

Ph. (07) 3365 2008 

p.hodges@uq.edu.au 
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Why is the research being conducted? 

This research examines physiological responses to different audio and visual stimuli. 

Understanding how these stimuli can affect listeners can development of more effective ways of 

managing these physiological responses. This research can be translated to a variety of real-world 

applications, including health interventions.  

This study is being conducted under a Doctor of Philosophy candidature at Queensland 

Conservatorium, Griffith University.  

 

What you will be asked to do 

You will then be invited attend a session that will last approximately 1.5 hours, where you will be 

given the informed consent materials. After signing, the experiment will be conducted by the 

trained student investigator, or a trained Honours student/research assistant. You will be fitted with 

non-invasive equipment that will measure their heart rate, respiration, blood pressure, oxygen 

saturation, and muscle response, and fill out some brief surveys to record base levels of pain and 

anxiety.  

After this, I’ll alternate in presenting you with music and video stimuli. Please pay attention to the 

video and music excerpts, as I will ask you questions about them.  

In between some of these stimuli you’ll fill out some surveys and I’ll take your blood pressure. 

Equipment will be removed from you after this point, and you will be asked to complete two final 

short surveys to gather basic demographic information. 

The basis by which participants will be selected or screened 

Potential participants are healthy adult volunteers that are free from the following pre-existing 

medical conditions: heart or circulation problems, blood pressure problems, diabetes, epilepsy, 

pregnancy and recent serious injury. 

The expected benefits of the research 

This project will enable the investigators to empirically physiological responses to audio and visual 

stimuli. This will add to the body of knowledge, provide direction for further research in this field, 

and may lead to improved patient surgical experiences.  

Risks to you 

There will be a minimal risk that participants may experience physical and psychological harm due 

to the methods of the study involving the physiological measures. To minimise the risk of physical 

and psychological harm to the participants, the researcher(s) conducting the experiments will be 

fully trained. Risks will be fully disclosed to participants, and will be given the option to withdraw 

from the study at any time without penalty. All participants will be provided with information on 

available counselling services. 
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Your confidentiality  

Data will be stored in de-identifiable form – the hard copies in a locked filing cabinet in a secure, 

private location, and the electronic copies with password protection, all accessible only by 

Courtney Williams. Data will be retained for 5 years as per university policy.  

Your participation is voluntary 

Participation in this project is entirely voluntary. Participants are free to withdraw from the project 

at any time without explanation, and without risks or penalty. 

Questions / further information 

For additional information about the project, participants can contact Courtney Williams on 0432 

341 888 or at courtney.williams3@griffithuni.edu.au.  

The ethical conduct of this research 

This research has been conducted in accordance with the National Statement on Ethical Conduct 

in Human Research.  If potential participants have any concerns or complaints about the ethical 

conduct of the research project they should contact the Manager, Research Ethics on 3735 4375 or 

research-ethics@griffith.edu.au. 

GU ref no: 2016/015 

Feedback to you 

Participants are free to request the overall findings and results of the research (once complete). 

Overall findings of the research will be distributed to these participants via email upon completion 

of the research. 

Privacy Statement – non disclosure 

“The conduct of this research involves the collection, access and/or use of your identified personal 

information. The information collected is confidential and will not be disclosed to third parties 

without your consent, except to meet government, legal or other regulatory authority requirements.   

A de-identified copy of this data may be used for other research purposes.   However, your 

anonymity will at all times be safeguarded.   For further information consult the University’s 

Privacy Plan at   http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-

privacy-plan or telephone (07) 3735 4375.” 
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Prize Draw: Terms and Conditions 

1. The prize draw is being run by Courtney Williams of Queensland Conservatorium Research Centre, Griffith 

University to encourage participation in the study “An investigation into physiological responses to different stimuli” 

(GU ref no: 2016/015). 

2. By electing to participate, you accept these terms and conditions as governing the prize draw. At the end of the 

laboratory session, you will be given the link to enter the prize draw online. This entry will not be linked in any way to 

your results in the study. Any personal information you provide to us in the course of entering the prize draw will be 

dealt with by us in accordance with our privacy policy (published at: 

http://www.griffith.edu.au/aboutgriffith/governance/plans-publications/griffith-university-privacy-plan).  

3. One prize will be awarded in the prize draw, the prize being a $50 Coles Myer gift card. Should the advertised prize 

become unavailable as a result of circumstances beyond our control, we are free (at our sole discretion) to substitute a 

cash prize equivalent to the value of the prize advertised.  

4. Entry is free, and those who complete the testing will automatically be entered in the draw. Entry is open from 

12:00am on November 1st, 2016 until 11:59pm on March 31st, 2017. Entries received after the closing date will not be 

accepted.  

5. To enter the prize draw, you must: (a) have participated in the study “An investigation into physiological responses 

to different stimuli”; (b) provide a valid phone and/or email address; and (c) provide a valid postal address when 

requested.  

6. You may not enter the prize draw if you are an employee of ours or an immediate family member of an employee 

of ours or otherwise associated with the competition*  

7. You may only submit one entry in the prize draw.  

8. All survey and other materials provided by you become our property. No responsibility is taken for late, lost or 

misdirected surveys or entries.  

9. Following the closing date, the prize winner will be selected randomly from valid entries received.  

10. Subject to system malfunction, the draw will occur at 12pm on April 1st, 2017. If the systems supporting the draw 

are not functioning as they should when the draw is due, the draw will be held as soon as possible once the systems 

become functional again. Prize winners do not need to be present at the time of the draw. The date of the draw may be 

conducted earlier at our discretion in the event that we complete the collection of data before March 31st.  

11. The prize winner’s name will not be published.  

12. The prize winner will be contacted on the supplied phone number or email address, and will be requested to 

supply a valid postal address. The relevant prize will be sent to the prize winner at the postal address captured within 

the survey instrument. If an address has not been supplied, the entry will be treated in accordance with clause 14. The 

prize will be mailed within two weeks of the draw.  

13. The right to a prize is not transferable or assignable to another person.  

14. If the prize winner cannot be contacted within three (3) months of the draw, then that person’s right to the prize is 

forfeited and the prize will be treated as an unclaimed prize.  

15. Only one redraw of an unclaimed prize will take place. The redraw prize winner will be randomly selected from 

remaining valid entries and notified within two (2) weeks of the redraw. If the redraw prize winner(s) cannot be 

contacted within three (3) months of the redraw, then we may determine that the relevant prize(s) will not be awarded.  

16. Prizes cannot be substituted for another prize at the election of the prize-winner.  

17. We are not liable for any loss, expense, damage or injury sustained by any entrant in connection with this prize 

draw, the prize or redemption of the prize, except for any liability which cannot be excluded by law (in which case, 

that liability is limited to the minimum allowable by law).  

18. We may suspend the promotion if we determine that the integrity or administration of the promotion has been 

adversely affected due to circumstances beyond its control. We may disqualify any individual who tampers with the 

entry process.  
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An investigation into physiological responses to different stimuli 
 

CONSENT FORM 
 

Who is conducting the 

research 

Senior Investigator: 

Assoc Prof Brydie-Leigh Bartleet 

Research Centre, Queensland Conservatorium, Griffith 

University 

Ph. (07) 3735 6249 

b.bartleet@griffith.edu.au 

 

Research Team 

Ms. Courtney Williams 

Queensland Conservatorium, Griffith University 

Ph.  

courtney.williams3@griffithuni.edu.au 

 

Dr Gerardo Dirie 

Queensland Conservatorium, Griffith University 

Ph. (07) 3735 6334 

g.dirie@griffith.edu.au 

 

Dr Trevor Hine 

School of Applied Psychology – Mt Gravatt, Griffith 

University 

Ph. (07) 3735 3357 

t.hine@griffith.edu.au 

 

Prof Paul Hodges 

NHMRC, School of Health and Rehabilitation Sciences 

– St Lucia, University of Queensland 

Ph. (07) 3365 2008 

p.hodges@uq.edu.au 

 

By signing below, I confirm that I have read and understood the information package and 

in particular have noted that: 

 

• I understand that my involvement in this research will include the collection of data 

indicating my physiological and psychological state; 
 

• I have had any questions answered to my satisfaction; 
 

• I understand the risks involved, and declare that I do not suffer from the following 

pre-existing medical conditions: heart or circulation problems, blood pressure 

problems, diabetes, epilepsy, am not pregnant, and have not suffered recent serious 

injury. 
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• I understand that there will be no direct benefit to me from my participation in this 

research; 
 

• I understand that my participation in this research is voluntary; 
 

• I understand that if I have any additional questions I can contact the research team; 
 

• I understand that I am free to withdraw at any time, without explanation or penalty; 
 

• I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on 3735 4375 (or research-

ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the 

project; and 
 

• I agree to participate in the project. 

 

 

Name 

 

 

Signature 

 

 

Date 
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Appendix Q: Pilot Study Investigating the Effects of Musical Entrainment on Anxiety, 

Mood and Autonomic Response: Demographic Questionnaire 

 

                                             Participant No.____________ 

 

An investigation into the effects of audio and visual stimuli on anxiety 

and physiological responses: Questionnaire 

 

 
1. What is your age? 

 

_______________________ 

2. What is your gender? 

 Male 

 Female  

 Transgender 

 Other (please list) _________________ 

 Prefer not to say 

3. What is your primary language? 

 English 

 Mandarin 

 Italian 

 Arabic  

 Cantonese 

 Greek 

 Other (please list) _________________ 
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4. How would you classify yourself? 

 Caucasian 

 Indigenous Australian 

 Torres Strait Islander 

 Pacific Islander 

 Indian 

 Asian 

 Arab 

 African 

 Multiracial 

 Other (please list) _________________ 

 Prefer not to say 

5. Which of the following best describes your area of residence? 

 Urban 

 Suburban 

 Rural 

6. What is the highest level of education that you have completed? 

 High school or equivalent  

 TAFE/Vocational training 

 Diploma 

 Bachelor’s degree  

 Postgraduate degree  

7. What is your current marital status 

 Married  

 De-facto 

 Single  

 Separated  

 Widowed 

 Divorced 

 Other (please list) _________________ 

 Prefer not to say 
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8. Did listening to the music during this experiment affect your level of anxiety? 

 Yes 

 No 

 I don’t know 

 Prefer not to say 

9. If yes, how did listening to the music during this study affect your level of anxiety? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

10. Please rank the music listened to in order of preference (1 = most preferred to 4 = 

least preferred) 

Composition 1 _____________ 

Composition 2 _____________ 

Composition 3 _____________ 

Composition 4 _____________ 

11. a) Would you like to listen to any of these music compositions if you were to undergo 

a surgical procedure?  

 Yes 

 No 

b) Which of the four compositions would you like to listen to during a surgical 

procedure? (Can select multiple choices) 

 Composition 1 

 Composition 2 

 Composition 3 

 Composition 4 
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c) Of the composition selected above, why would you like to listen to these? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

c) Of the compositions not selected, why don’t you want to listen to these? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

12. a) Would you wish to listen to another type of music if you were to undergo a 

surgical procedure?  

 Yes 

 No 

b) If yes, please describe the music and why you would listen to it. 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

c) If no, why not?  

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

13. a) Did you realise that this study focused on the effect of different types of music 

before being told?  

 Yes 

 No 
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14. What did you think each composition aimed to do? (If unsure, write “unsure” 

a) Composition 1 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

b) Composition 2 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

c) Composition 3 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

d) Composition 4 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

15. Did you experience a sedative effect during the videos? 

 

 Yes 

 No 

 

16. a) Did you experience a sedative effect during the music?  

 Yes 

 No 
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b) If yes, which compositions created this sedative effect?  

 

 Composition 1 

 Composition 2 

 Composition 3  

 Composition 4 
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Appendix R: Main study: An Investigation into the Effects of Musical Entrainment on 

Pain, Anxiety, Mood and Autonomic Response: Demographic Questionnaire 

 

                                               Participant No.____________ 

 

An investigation into how pain changes over time: Questionnaire 

 
17. What is your age? 

 

_______________________ 

18. What is your gender? 

 Male 

 Female  

 Transgender 

 Other (please list) _________________ 

 Prefer not to say 

19. What is your primary language? 

 English 

 Mandarin 

 Italian 

 Arabic  

 Cantonese 

 Greek 

 Other (please list) _________________ 

 

 

 

 

 

20. How would you classify yourself? 
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 Caucasian 

 Indigenous Australian 

 Torres Strait Islander 

 Pacific Islander 

 Indian 

 Asian 

 Arab 

 African 

 Multiracial 

 Other (please list) _________________ 

 Prefer not to say 

21. Which of the following best describes your area of residence? 

 Urban 

 Suburban 

 Rural 

22. What is the highest level of education that you have completed? 

 High school or equivalent  

 TAFE/Vocational training 

 Diploma 

 Bachelor’s degree  

 Postgraduate degree  

23. What is your current marital status 

 Married  

 De-facto 

 In a relationship but not living together  

 Single  

 Separated  

 Widowed 

 Divorced 

 Other (please list) _________________ 

 Prefer not to say 

24. Did listening to the music during this experiment affect your level of anxiety? 
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 Yes 

 No 

 I don’t know 

 Prefer not to say 

25. If yes, how did listening to the music during this study affect your level of anxiety? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

26. Please rank the music listened to in order of preference (1 = most preferred to 4 = 

least preferred) 

Composition 1 _____________ 

Composition 2 _____________ 

Composition 3 _____________ 

Composition 4 _____________ 

27. a) Would you like to listen to any of these music compositions if you were to undergo 

a surgical procedure?  

 Yes 

 No 

b) Which of the four compositions would you like to listen to during a surgical 

procedure? (Can select multiple choices) 

 Composition 1 

 Composition 2 

 Composition 3 

 Composition 4 

 

 

c) Of the composition selected above, why would you like to listen to these? 
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_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

c) Of the compositions not selected, why don’t you want to listen to these? 

28. _______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

29. a) If you were to undergo a surgical procedure, would you wish to listen to another 

type of music in addition to the music just played?  

 Yes 

 No 

b) If you were to undergo a surgical procedure, would you wish to listen to another 

type of music instead of the music just played?  

 Yes 

 No 

 

c) If you answered yes to either of the above questions, please describe the music 

and why you would listen to it 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

c) If you answered no to either of the above questions, why not?  

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

30. a) Did you realise that this study focused on the effect of different types of music 

before being told?  
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 Yes 

 No 

31. What did you think each composition aimed to do? (If unsure, write “unsure”.) 

e) Composition 1 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

f) Composition 2 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

g) Composition 3 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

h) Composition 4 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

32. Did you experience a sedative effect during the videos? 

 

 Yes 

 No 

 

33. a) Did you experience a sedative effect during the music?  

 Yes 
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 No 

b) If yes, which compositions created this sedative effect?  

 

 Composition 1 

 Composition 2 

 Composition 3  

 Composition 4 
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Appendix S: Fear of Pain Questionnaire 

 

Pre-Test Questionnaire: An investigation into how the effect of pain 

changes over time 

 
1. INSTRUCTIONS: The items listed below describe painful experiences. Please look at each 

item and think about how FEARFUL you are of experiencing the PAIN associated with 

each item. If you have never experienced the PAIN of a particular item, please answer on 

the basis of how FEARFUL you expect you would be if you had such an experience. Circle 

one number for each item below to rate your FEAR OF PAIN in relation to each event. 

I FEAR the PAIN associated with: 

 Not at 

All 

A 

Little 

A Fair 

Amount 

Very 

Much 

Extreme 

1. Being in an automobile 

accident 

1 2 3 4 5 

2. Biting your tongue while 

eating  

1 2 3 4 5 

3. Breaking your arm 1 2 3 4 5 

4. Cutting your tongue 

licking an envelope 

1 2 3 4 5 

5. Having a heavy object hit 

you in the head 

1 2 3 4 5 

6. Breaking your leg 1 2 3 4 5 

7. Hitting a sensitive bone in 

your elbow – your “funny 

bone” 

1 2 3 4 5 

8. Having a blood sample 

drawn with a hypodermic 

needle 

1 2 3 4 5 
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 Not at 

All 

A 

Little 

A Fair 

Amount 

Very 

Much 

Extreme 

9. Having someone slam a 

heavy car door on your 

hand 

1 2 3 4 5 

10. Falling down a flight of 

concrete stairs 

1 2 3 4 5 

11. Receiving an injection in 

your arm 

1 2 3 4 5 

12. Burning your fingers 

with a match 

1 2 3 4 5 

13. Breaking your neck 1 2 3 4 5 

14. Receiving an injection in 

your hip/buttocks 

1 2 3 4 5 

15. Having a deep splinter in 

the sole of your foot probed 

and removed with tweezers. 

1 2 3 4 5 

16. Having an eye doctor 

remove a foreign particle 

stuck in your eye 

1 2 3 4 5 

17. Receiving an injection in 

your mouth 

1 2 3 4 5 

18. Being burned on your 

face by a lit cigarette 

1 2 3 4 5 

19. Getting a paper-cut on 

your finger 

1 2 3 4 5 
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 Not at 

All 

A 

Little 

A Fair 

Amount 

Very 

Much 

Extreme 

20. Receiving stitches in 

your lip 

1 2 3 4 5 

21. Having a foot doctor 

remove a wart from your 

foot with a sharp instrument 

1 2 3 4 5 

22. Cutting yourself while 

shaving with a sharp razor 

1 2 3 4 5 

23. Gulping a hot drink 

before it has cooled 

1 2 3 4 5 

24. Getting strong soap in 

both your eyes while bathing 

or showering 

1 2 3 4 5 

25. Having a terminal illness 

that causes you daily pain 

1 2 3 4 5 

26. Having a tooth pulled 1 2 3 4 5 

27. Vomiting repeatedly 

because of food poisoning  

1 2 3 4 5 

28. Having dust blow into 

your eyes 

1 2 3 4 5 

29. Having one of your teeth 

drilled 

1 2 3 4 5 

30. Having a muscle cramp 1 2 3 4 5 
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Appendix T: Main study: An Investigation into the Effects of Musical Entrainment on 

Pain, Anxiety, Mood and Autonomic Response: Script and protocol 

 

                                               Participant No.____________ 

  

This experiment is designed to test variations in pain response over time.  

Your pain response will be tested five times. To start, I’ll fit you with equipment that will measure your heart 

rate, respiratory rate, and blood pressure. This consists of three electrodes placed on your chest here [show], an 

elastic strap around your abdomen here [show], and a blood pressure cuff placed on your arm [here]. 

Then, you’ll fill out some brief surveys on how you’re feeling at the time, and your blood pressure will be taken. 

Next, pain will be tested using this device [show algometer].  

I’ll place it on your thumbnail like this [demonstrate on myself], and then gradually increase the amount of 

pressure that I’m applying.  

When the sensation in your fingernail changes from comfortable pressure to slightly unpleasant pain, press this 

button, and I’ll stop. The aim isn’t to test how much pain you can tolerate – it’s just to see when the sensation 

changes from pressure into pain. This will be done 3 times. 

After we’ve tested your pain response, you’ll get a 10-15 minute break. During this break, you’ll be presented 

with a combination of randomly selected music, and/or video excerpts to keep you occupied, and to prevent 

outside noises from distracting you, and ensure that each participant has the same experience. You also may be 

asked a few questions about the video and/or music that you experience. 

We’ll then repeat this process – testing your pain response, filling out the surveys, taking your blood pressure, 

followed by a 10-15 minute break – until we have tested your responses 5 times.  

After this is complete, you’ll fill out two final surveys about your basic demographic information, I’ll remove all 

the equipment from you, and you’re free to go. The whole process should take between 1.5 – 2 hours.  

If you’re happy to continue, I can walk you through the info sheet and consent forms.  

[Go through forms, fit equipment] 

 

PAIN RESPONSE 1 

 FOP  

 STAI (1) 

 6DESR (1) 

 Blood Pressure levels: ____________________________ 

 Pressure Pain Threshold: [Emphasise pain threshold not tolerance] 

o Algometer Reading _____________         Pain level out of 10: ________________ 

o Algometer Reading _____________         Pain level out of 10: ________________ 

o Algometer Reading _____________         Pain level out of 10: _______________ 
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PLAY VIDEO CONDITION 1 

 

Question about Video 1:  Europeans originally though that Birds of Paradise  

e) Were stolen from heaven 

f) Had no wings or feet 

g) Were symbols of divine protection 

h) Were perceived as gods by the natives of Papua New Guinea 

 

 

PLAY MUSIC CONDITION 1 

Question 1 about Music condition 1: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 1: What musical genre was this excerpt?  

 

______________________________________________________________ 

 

 

PAIN RESPONSE 2  

 

 Blood Pressure levels: ____________________________ 

 STAI (2) 

 6DESR (2) 

 Pressure Pain Threshold: 

o Algometer Reading _____________        Pain level out of 10: ________________ 

o Algometer Reading _____________        Pain level out of 10: ________________ 

o Algometer Reading _____________        Pain level out of 10: ________________ 

 

PLAY VIDEO CONDITION 2 

 

Question about Video 2: Alfred Russell Wallace: 

e) Was famous for hunting birds of paradise 

f) Was the first European to see birds of paradise alive 

g) Discovered the best way to preserve birds of paradise skins 

h) Looked for birds of paradise but never found them 
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PLAY MUSIC CONDITION 2 

 

Question 1 about Music condition 2: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 2: What musical genre was this excerpt?  

 

______________________________________________________________ 

 

 

 

PAIN RESPONSE 3 

 

 Blood Pressure levels: ____________________________ 

 STAI (2) 

 6DESR (2) 

 Pressure Pain Threshold: [Emphasise pain threshold not tolerance] 

o Algometer Reading _____________          Pain level out of 10: ________________ 

o Algometer Reading _____________          Pain level out of 10: ________________ 

o Algometer Reading _____________          Pain level out of 10: ________________ 

 

 

PLAY VIDEO CONDITION 3 

 

Question about Video 3: The black, male Superb Birds of Paradise use their plumage to  

e) Catch food 

f) Decorate their nest 

g) Create a funnel 

h) Sweep the forest floor clean 
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PLAY MUSIC CONDITION 3 

 

Question 1 about Music condition 3: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 3: What musical genre was this excerpt?  

 

______________________________________________________________ 

 

PAIN RESPONSE 4  

 

 Blood Pressure levels: ____________________________ 

 STAI (4) 

 6DESR (4) 

 Pressure Pain Threshold: [Emphasise pain threshold not tolerance] 

o Algometer Reading _____________            Pain level out of 10: 

________________ 

o Algometer Reading _____________            Pain level out of 10: 

________________ 

o Algometer Reading _____________            Pain level out of 10: 

________________ 

 

 

PLAY VIDEO CONDITION 4 

 

Question about Video 4: Male Parotia Birds of Paradise use damp leaves to  

e) clean their plumage 

f) clean potential mates 

g) help to digest their food 

h) polish branches 
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PLAY MUSIC CONDITION 4 

 

Question 1 about Music condition 3: What instruments were used in this excerpt?  

 

______________________________________________________________ 

 

Question 2 about Music condition 3: What musical genre was this excerpt?  

 

______________________________________________________________ 

 

 

PAIN RESPONSE 5  

 

 Blood Pressure levels: ____________________________ 

 STAI (5) 

 6DESR (5) 

 Pressure Pain Threshold: [Emphasise pain threshold not tolerance] 

o Algometer Reading _____________          Pain level out of 10: ________________ 

o Algometer Reading _____________          Pain level out of 10: ________________ 

o Algometer Reading _____________          Pain level out of 10: ________________ 

 

POST TEST 

 

 Demographic Survey (1) 

 MUSEBAQ (1) 
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Appendix U: Main study: An Investigation into the Effects of Musical Entrainment on 

Pain, Anxiety, Mood and Autonomic Response: Info and Consent Forms 

 

                                                             Participant 

No.____________ 

 

An investigation into how the effect of pain changes over time 

 

INFORMATION SHEET 
 

Who is conducting the 

research 

Senior Investigator 

Assoc Prof Brydie-Leigh Bartleet 

Research Centre, Queensland Conservatorium, Griffith 

University 

Ph. (07) 3735 6249 

b.bartleet@griffith.edu.au 

 

Research Team 

Ms. Courtney Williams 

Queensland Conservatorium, Griffith University 

Ph.  

courtney.williams3@griffithuni.edu.au 

 

Dr Gerardo Dirie 

Queensland Conservatorium, Griffith University 

Ph. (07) 3735 6334 

g.dirie@griffith.edu.au 

 

Dr Trevor Hine 

School of Applied Psychology – Mt Gravatt, Griffith 

University 

Ph. (07) 3735 3357 

t.hine@griffith.edu.au 

 

Prof Paul Hodges 

NHMRC, School of Health and Rehabilitation Sciences 

– St Lucia, University of Queensland 

Ph. (07) 3365 2008 

p.hodges@uq.edu.au 
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Why is the research being conducted? 

This research examines how the effect of pain changes over time. By gaining a more 

comprehensive understanding of the pain experience, it will enable us to develop more effective 

methods for pain management. This research can be translated to a variety of real-world 

applications, including health interventions.  

This study is being conducted under a Doctor of Philosophy candidature at Queensland 

Conservatorium, Griffith University.  

 

What you will be asked to do 

You will be invited to attend a session that will last approximately 2.5-3 hours, where you will be 

given the informed consent materials. After signing, the experiment will be conducted by the 

trained student investigator, or a trained Honours student/research assistant. You will be fitted with 

non-invasive equipment that will measure your heart rate, respiration, and blood pressure, and fill 

out some brief surveys to record base levels of anxiety. I will then measure your pressure pain 

threshold three times. 

After this, you’ll take a 15 minute break. I’ll alternate in presenting you with music and video 

stimuli to block out external noise. Please pay attention to the video and music excerpts, as I will 

ask you questions about them.  

Your pressure pain threshold will then be taken three times, as well as your blood pressure, and 

you will fill out some surveys. This process will then be repeated – alternating 15 minute breaks 

with the pain measurements, until 5 rounds of pain measurements have been taken. 

Equipment will be removed from you after this point, and you will be asked to complete two final 

short surveys to gather basic demographic information. 

The basis by which participants will be selected or screened 

Potential participants are healthy adult volunteers that are free from the following pre-existing 

medical conditions: heart or circulation problems, blood pressure problems, diabetes, epilepsy, 

pregnancy and recent serious injury. 

The expected benefits of the research 

This project will enable the investigators to investigate how perceptions of pain over time. This 

will add to the body of knowledge, provide direction for further research in this field, and may lead 

to improved patient surgical experiences.  

Risks to you 

There will be a minimal risk that participants may experience physical and psychological harm due 

to the methods used to induce pressure-pain. To minimise the risk of physical and psychological 

harm to the participants, the researcher(s) conducting the experiments will be fully trained. Risks 

will be fully disclosed to participants, and will be given the option to withdraw from the study at 

any time without penalty. Participants will be able to immediately stop the pain at any time. All 

participants will be provided with information on available counselling and medical services. 
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Your confidentiality  

Data will be stored in de-identifiable form – the hard copies in a locked filing cabinet in a secure, 

private location, and the electronic copies with password protection, all accessible only by 

Courtney Williams. Data will be retained for 5 years as per university policy.  

Your participation is voluntary 

Participation in this project is entirely voluntary. Participants are free to withdraw from the project 

at any time without explanation, and without risks or penalty. 

Questions / further information 

For additional information about the project, participants can contact Courtney Williams on 0432 

341 888 or at courtney.williams3@griffithuni.edu.au.  

The ethical conduct of this research 

This research has been conducted in accordance with the National Statement on Ethical Conduct 

in Human Research.  If potential participants have any concerns or complaints about the ethical 

conduct of the research project they should contact the Manager, Research Ethics on 3735 4375 or 

research-ethics@griffith.edu.au. 

GU ref no: 2016/015 

Feedback to you 

Participants are free to request the overall findings and results of the research (once complete). 

Overall findings of the research will be distributed to these participants via email upon completion 

of the research. 

Privacy Statement – non disclosure 

“The conduct of this research involves the collection, access and/or use of your identified personal 

information. The information collected is confidential and will not be disclosed to third parties 

without your consent, except to meet government, legal or other regulatory authority requirements.   

A de-identified copy of this data may be used for other research purposes.   However, your 

anonymity will at all times be safeguarded.   For further information consult the University’s 

Privacy Plan at   http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-

privacy-plan or telephone (07) 3735 4375.” 
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Prize Draw: Terms and Conditions 

1. The prize draw is being run by Courtney Williams of Queensland Conservatorium Research Centre, Griffith 

University to encourage participation in the study “An investigation into how the effect of pain changes over time” 

(GU ref no: 2016/015). 

2. By electing to participate, you accept these terms and conditions as governing the prize draw. All participants will 

be automatically entered in the prize draw. This entry will not be linked in any way to your results in the study. Any 

personal information you provide to us in the course of participating in the study and the prize draw will be dealt with 

by us in accordance with our privacy policy (published at: http://www.griffith.edu.au/aboutgriffith/governance/plans-

publications/griffith-university-privacy-plan).  

3. Three prizes will be awarded in the prize draw, the prize being 3 x $50 Coles Myer gift cards. Should the advertised 

prize become unavailable as a result of circumstances beyond our control, we are free (at our sole discretion) to 

substitute a cash prize equivalent to the value of the prize advertised.  

4. Entry is free, and those who complete the testing will automatically be entered in the draw. Entry is open from 

12:00am on February 1st, 2017 until 11:59pm on July 31st, 2017. Entries received after the closing date will not be 

accepted.  

5. To enter the prize draw, you must: (a) have participated in the study “An investigation into how the effect of pain 

changes over time”; (b) provide a valid phone and/or email address; and (c) provide a valid postal address when 

requested.  

6. You may not enter the prize draw if you are an employee of ours or an immediate family member of an employee 

of ours or otherwise associated with the competition*  

7. You can only be entered in the prize draw once.  

8. All survey and other materials provided by you become our property. No responsibility is taken for late, lost or 

misdirected surveys or entries.  

9. Following the closing date, the prize winners will be selected randomly from valid entries received.  

10. Subject to system malfunction, the draw will occur at 12pm on August 1st, 2017. If the systems supporting the 

draw are not functioning as they should when the draw is due, the draw will be held as soon as possible once the 

systems become functional again. Prize winners do not need to be present at the time of the draw. The date of the 

draw may be conducted earlier at our discretion in the event that we complete the collection of data before August 1st.  

11. The prize winners’ names will not be published.  

12. The prize winners will be contacted on the supplied phone numbers or email addresses, and will be requested to 

supply a valid postal address. The relevant prize will be sent to the prize winners at the postal addresses provided. If 

an address has not been supplied, the entry will be treated in accordance with clause 14. The prize will be mailed 

within two weeks of the draw.  

13. The right to a prize is not transferable or assignable to another person.  

14. If a prize winner cannot be contacted within three (3) months of the draw, then that person’s right to the prize is 

forfeited and the prize will be treated as an unclaimed prize.  

15. Only one redraw of an unclaimed prize will take place. The redraw prize winner will be randomly selected from 

remaining valid entries and notified within two (2) weeks of the redraw. If the redraw prize winner(s) cannot be 

contacted within three (3) months of the redraw, then we may determine that the relevant prize(s) will not be awarded.  

16. Prizes cannot be substituted for another prize at the election of the prize-winner.  

17. We are not liable for any loss, expense, damage or injury sustained by any entrant in connection with this prize 

draw, the prize or redemption of the prize, except for any liability which cannot be excluded by law (in which case, 

that liability is limited to the minimum allowable by law).  

18. We may suspend the promotion if we determine that the integrity or administration of the promotion has been 

adversely affected due to circumstances beyond its control. We may disqualify any individual who tampers with the 

entry process.  
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An investigation into how the effect of pain changes over time 
 

CONSENT FORM 
 

Who is conducting the 

research 

Senior Investigator: 

Assoc Prof Brydie-Leigh Bartleet 

Research Centre, Queensland Conservatorium, Griffith 

University 

Ph. (07) 3735 6249 

b.bartleet@griffith.edu.au 

 

Research Team 

Ms. Courtney Williams 

Queensland Conservatorium, Griffith University 

Ph.  

courtney.williams3@griffithuni.edu.au 

 

Dr Gerardo Dirie 

Queensland Conservatorium, Griffith University 

Ph. (07) 3735 6334 

g.dirie@griffith.edu.au 

 

Dr Trevor Hine 

School of Applied Psychology – Mt Gravatt, Griffith 

University 

Ph. (07) 3735 3357 

t.hine@griffith.edu.au 

 

Prof Paul Hodges 

NHMRC, School of Health and Rehabilitation Sciences 

– St Lucia, University of Queensland 

Ph. (07) 3365 2008 

p.hodges@uq.edu.au 

 

By signing below, I confirm that I have read and understood the information package and 

in particular have noted that: 

 

• I understand that my involvement in this research will include the collection of data 

indicating my physiological and psychological state, and that I will experience 

experimentally induced pain; 
 

• I have had any questions answered to my satisfaction; 
 

• I understand the risks involved, and declare that I do not suffer from the following 

pre-existing medical conditions: heart or circulation problems, blood pressure 
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problems, diabetes, epilepsy, am not pregnant, and have not suffered recent serious 

injury. 
 

• I understand that there will be no direct benefit to me from my participation in this 

research; 
 

• I understand that my participation in this research is voluntary; 
 

• I understand that if I have any additional questions I can contact the research team; 
 

• I understand that I am free to withdraw at any time, without explanation or penalty; 
 

• I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on 3735 4375 (or research-

ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the 

project; and 
 

• I agree to participate in the project. 

 

 

Name 

 

 

Signature 

 

 

Date 

 

 

Email Address 
 

Phone Number 
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Assignment of Copyright and Waiver of Moral Rights 

Form to enable Courtney Williams to use collaborative material in her PHD and for other future uses. 

 

I ………………………………………………….. (Insert name): 

1) acknowledge that I contributed with originality to the work below and therefore am one of the 

copyright owners; 

2) declare that that the other co-contributors to this work (besides Courtney Williams)  are: 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………… (put N/A if not other co-authors) 

and I hereby: 

1) assign any copyright (or share of copyright) I may own in the work below to Courtney Williams; and 

2) unconditionally waive all moral rights (as defined in the Australian Copyright Act) I may have in 

respect of the work below (or part of that work);  

and I understand that: 

1) Courtney Williams (or any person she authorises) may use the work in whatever way she wishes 

including (but not excluding): her PHD: “Music for Health Outcomes – How to compose and select 

music for perioperative surgical interventions”, any publications (academic or otherwise), conferences 

and performances (including for profit).  

2) Courtney Williams will acknowledge my contribution (and the contribution of any other contributors) 

in any use she makes or enables of the work. 

3) I am hereby granted a licence to personally use the work for not-for profit use.  This use includes 

performing the work in public with others, but does not extend to publishing or transmitting the work 

(including publishing on the internet) or any commercial use without prior written permission from 

Courtney Williams. 

4) I will acknowledge Courtney Williams’s contribution (and the contribution of any other contributors) 

to the work in any personal use I make of the work under the above licence. 

Description of work: 

…………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

…………………………………………………….………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………… 

Signed: ……………………………………………………………………………………  

Print Name: …………………………………………………………………………… 

Date: …………………………………………………… 

For assistance regarding this form, please contact Antony Ley, Information Policy Officer,                                                                             

Griffith University on 07 3735 6695 or antony.ley@griffith.edu.au 
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