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ABSTRACT 

The purpose of this study was twofold: to critically review existing systematic 

reviews and meta-analyses on the topic of music and pain; and to systematically review 

and conduct a meta-analysis of clinical trials investigating the effect of music on pain 

encompassing a wide range of medical diagnoses, settings, age groups, and types of pain.  

For the review of systematic reviews, the author conducted a comprehensive 

search and identified 14 systematic reviews and meta-analyses. These studies were 

critically analyzed to present a comprehensive overview of findings, to evaluate 

methodological quality of the reviews, to determine issues or gaps in the literature, and to 

generate research questions for the following meta-analysis. 

For the meta-analysis, the author conducted electronic searches of 12 databases 

and a handsearch of related journals and reference lists of relevant systematic reviews, 

with partial restrictions on design (i.e., randomized controlled trials); language (i.e., 

English, German, Korean, and Japanese); year of publication (i.e., 1995 to 2014) and 

intervention (i.e., music therapy and music medicine). Analyzed studies included 87 

music medicine (MM) and 10 music therapy (MT) trials; eighty-nine of the included 

studies involved adults and eight trials focused on children. In terms of the types of pain, 

there were 51 trials on acute, 34 on procedural, and 12 on cancer or chronic pain; the 

trials were conducted in over 20 different medical specialty areas. For the assessment of 

study quality, I used the risk of bias tool developed by the Cochrane collaboration, and 

pooled data from the included studies were analyzed using the Revman 5.3 software 

according to the effects of music on levels of pain intensity, amount of analgesic use, and 

changes in vital signs.  
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The results indicated that music interventions resulted in a significant reduction of 

1.13 units on 0-10 scales and a small to moderate pain reducing effect on other scales 

(SMD = -0.39). Participants in the music group experienced a significantly lower level of 

emotional distress from pain (MD = -10.8), and required significantly fewer anesthetics 

(SMD = -0.56), opioids (SMD = -0.24), and non-opioid medications (SMD = -0.54). 

Moreover, the music group showed statistically significant decreases in heart rate of 4.25 

bpm, systolic blood pressure of 3.34 mmHg, diastolic blood pressure of 1.18 mmHg, and 

respiration rate of 1.46 breaths per minute.  

Findings from several analyses of moderator variables suggest: MT has a stronger 

effect in reducing self-rated pain intensity than MM; MT is more effective in reducing 

chronic/cancer pain than other types of pain, but MM seems to be more effective in 

managing procedural pain; children benefit more from music interventions than do adults, 

and more from MT than MM; providing different levels of choices in the selection of 

music yields different outcomes for MM; having a rationale for selection of music greatly 

improves the treatment outcome for MM; and an active MT approach is more effective in 

relieving perceived levels of pain than a passive MT approach. 

The results from the current meta-analysis demonstrate that music interventions 

may have beneficial effects on pain, emotional distress from pain, use of anesthetics and 

pain killers, and vital signs including heart rate, systolic blood pressure, diastolic blood 

pressure and respiration rate. However, these results need to be interpreted with caution 

due to highly heterogeneous outcomes among the included studies. Considering all the 

possible benefits, music interventions may provide an effective complimentary approach 

for the relief of acute, procedural and cancer/chronic pain in the medical setting.
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CHAPTER 1 

INTRODUCTION 

Understanding Pain and Pain Related Issues 

Definition of Pain 

According to the International Association for the Study of Pain (IASP, 1994), 

pain is “an unpleasant sensory and emotional experience associated with actual or 

potential tissue damage, or described in terms of such damage.” IASP emphasizes that 

pain is “always subjective,” indicating that the experience of pain cannot be generalized 

nor compared across individuals. In other words, how one understands and uses the word 

‘pain’ is influenced by his or her multi-layered physical, psychological, social and 

cultural experiences associated with unpleasant stimuli or injuries in early life. Therefore, 

pain is considered to be a “multidimensional and complex phenomenon” (Davies & 

McVicar, 2000; McGuire, 1992). Based on this fundamental viewpoint, IASP 

recommends that medical personnel address pain issues based on how patients express it 

regardless of their ability to verbalize it (1994). In order to address pain issues effectively, 

pain treatment services need to be multidisciplinary in nature, comprised of physicians, 

nurses, mental health professionals, and physical therapists, and utilize outside disciplines 

as consultants when needed (IASP, 2009). 

Classification of Pain 

Pain can be classified as procedural, acute or chronic (Allen, 2013a). Procedural 

pain occurs when medical procedures, ranging from venipuncture to elective surgeries, 

result in tissue and/or nerve damage. Due to the subjective nature of pain, a number of 
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factors can impact the perception of procedural pain. These include past memory of 

hospital visits, present emotional or psychological state, evoked level of anxiety or 

anticipated pain, and level of comprehension of the procedure itself (Marsac & Funk, 

2008). For children, adequate management of procedural pain is very important because 

they have limited ability to understand the necessity of medical procedures and lack 

proper coping skills. As a result, they are more likely to develop fear and posttraumatic 

stress disorder following poorly managed procedural pain (Rennick, Johnston, Dougherty, 

Platt, & Ritchie, 2002).  

Sharp and sudden pain not caused by medical procedures is called acute pain. 

Acute pain is often associated with a single treatable event of injury or illness that can 

usually be managed within seven days (American Society for Pain Management Nursing, 

ASPMN, 2010). However, severe injuries such as torn ligaments, broken bones or burns 

can cause longer a duration of acute pain. Acute pain is different from chronic pain in 

that the pain subsides once the cause of pain is treated, it usually responds to analgesic 

medications, and it does not last longer than six months.  

Chronic pain, also known as persistent pain, lasts longer than the anticipated 

duration of healing (ASPMN, 2010). Chronic pain can occur continuously or 

intermittently and may or may not have a known cause. ASPMN (2010) lists the 

following examples of chronic pain: “low back pain, diabetic neuropathy, post herpetic 

neuralgia, multiple sclerosis, and phantom pain” (p. 3). The American Pain Society 

includes cancer-related pain as a type of chronic pain and further distinguishes its 
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subtypes (2006), whereas ASPMN recognizes cancer pain as a separate category 

(ASPMN, 2010).  

Cancer pain is different in that the conditions causing pain are potentially fatal in 

nature (ASPMN, 2010). Cancer pain arises mainly due to cancer itself. For example, pain 

can be caused by the tumor compressing bones, nerves or other organs. Pain may also 

stem from diagnostic or therapeutic procedures such as fine needle aspiration or lumbar 

puncture. Lastly, side-effects or toxicities resulting from cancer treatments can further 

exacerbate pain issues (Ransom, Pearman, Philip, & Anwa, 2012). Examples of cancer 

pain provided by ASPMN include: “cancer of the pancreas, spinal cord compression 

caused by tumor infiltration, postsurgical pain associated with cancer treatment, post 

mastectomy syndrome” (2010, p. 3). 

Prevalence of Pain 

Pain is an indicator of potential or ongoing physical harm. It prompts one to take 

care of the condition causing the pain and to remember to prevent similar injuries or 

illnesses in the future. Without the ability to feel pain, one’s ability to protect oneself 

would be greatly compromised. Although pain plays an essential role in health and 

wellbeing, many patients, including children, suffer from unnecessary procedural and 

acute pain during their course of treatment or recovery, and even prolonged chronic pain 

thereafter (Brennan, Carr, & Cousins, 2007; Groenewald, Rabbitts, Schroeder, & 

Harrison, 2012). Despite the fact that pain is the very reason why people seek medical 

care, scholars argue that pain management is not given the high priority it needs in 

medical practice or research (Brennan et al., 2007; Fishman, 2007).  
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A large scale poll revealed a high prevalence of pain among the general public in 

the U.S. (ABC News, USA Today, & Stanford Medical Center, 2005). The survey results 

indicated that approximately 44% of the respondents had struggled with pain issues 

during the preceding two weeks, and 60% of them rated it to be ‘moderate’ or ‘high’ in 

intensity. About 40% of the participants experienced pain frequently, and 20% suffered 

from chronic pain. Not surprisingly, studies point to a high incidence of pain among 

medical patients as well. With regard to hospitalized children, a recent study found that 

44% of surgical patients and 40% of intensive care patients reported experiencing 

moderate to severe pain (Groenewald et al., 2012). Also, 40% of adult patients indicated 

having received inadequate pain management in spite of moderate to high levels of 

postoperative pain (Bardiau, Braeckman, Seidel, Albert, & Boogaerts, 1999; Dolin, 

Cashman, & Bland, 2002). In addition, studies revealed that approximately 50% of 

hospice patients experience pain (Brennan et al., 2007), and this number increases to 75-

90% for patients battling cancer (Running & Seright, 2012). Despite the high prevalence 

of pain and its negative impact, pain is generally undertreated, especially in infants, 

children and minorities (Anderson, Green, & Payne, 2009; Brennan et al., 2007; 

Groenewald et al., 2012; Taddio, Shah, Gilbert-MacLeod, & Katz, 2002).  

Factors Associated with the Undertreatment of Pain 

Brennan et al. (2007) note that pain issues are not adequately addressed due to 

multifaceted and various “cultural, attitudinal, educational, political, religious, and 

logistical reasons” (p. 205). These reasons can be divided into two types. The first type 
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relates to the patients or their caretakers’ directly and the second type is associated with 

medical personnel or the medical community or system in general.  

In the first type, patients from certain cultures are known to perceive and cope 

with pain differently (Kagawa-Singer, Valdez Dadia, Yu, & Surbone, 2010). For example, 

some patients choose to endure the pain rather than seek treatment (Im, Guevara, & Chee, 

2007; Im, Lim, Clark, & Chee, 2008); avoid opioids due to the fear of developing 

addiction (Anderson et al., 2002); leave important medical decisions to their family 

members (Maly, Umezawa, Ratliff, & Leake, 2006); reject the idea of palliative care 

(Mazanec, Daly, & Townsend, 2010); or fear that the effect of opioids will wear off if 

taken too soon (Ransom et al., 2012). In addition, certain patients show poor compliance 

with treatment regimens and fear the potential side effects of pain medications (Ransom 

et al., 2012). These problems occur more frequently in children resulting in the 

undertreatment of pain among pediatric patients, as many children cannot express 

themselves clearly, and their parents make medical decisions for them based on the 

misconceptions discussed above (Bradt, 2013b). Also, some children fear that they will 

be exposed to more painful injections and/or treatments if they complain, thus failing to 

inform their caretakers of their pain (Mathews, 2011). 

On the other hand, pain is often undertreated due to issues related to medical staff 

or the system. Chang (2012) argues out that pain is undertreated due to improper 

measurement methods. The subjective and complex nature of pain, as well as 

communicational and cultural barriers, often interfere with its accurate assessment.  
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In terms of medical personnel, the relative scarcity of pain specialists or pain 

centers, the focus on the illness itself and its treatment, the lack of current medical 

knowledge of pain management, the unwillingness to prescribe Schedule II medications, 

and the high cost of addressing complex pain issues, have resulted in the undertreatment 

of pain (Ransom et al., 2012). In addition, some physicians are unable to discriminate 

between patients who are in pain and those who are demonstrating drug-seeking 

behaviors (Ransom et al., 2012). Todd et al. (2000) propose racial discrimination as 

another reason, as they found that African-American and Hispanic patients received 

significantly less analgesic medicine in emergency departments in comparison to 

Caucasian patients with the same medical issues and care.  

Additional misconceptions may influence medical staff who treat pediatric pain. 

These misconceptions include: children do not remember painful experiences; children 

feel less pain than adults; children are too fragile to take certain pain medications; 

children are more susceptible to addiction; pain during medical procedures is an 

unavoidable part of the process; due to medical urgency, there is no time to focus on pain; 

medical staff can judge the child’s level of pain more accurately than the child him or 

herself; and playing children do not experience pain (Bradt, 2013b; Mathews, 2011). 

Experts in pediatric pain management dispute these arbitrary beliefs, and call for 

increased awareness and improved pain management for patients of all ages (Bradt, 

2013b; Mathews, 2011). Lastly, Fishman (2006; 2007) adds that heightened awareness of 

prescription drug abuse and the publicized arrests of doctors for such illegal actions 
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discourage law-abiding physicians from prescribing necessary and appropriate 

medications. 

Detrimental Effect of Pain 

Undertreated pain has been identified as a “public health crisis” (Fishman, 2007, p. 

8) and as “poor medicine, unethical practice, and abrogation of a fundamental human 

right” (Brennan et al., 2007, p.205). To illustrate the negative impact of untreated pain, 

Brennan et al. (2007) and King and Fraser (2013) summarized its physical, psychological, 

social, and economic consequences. Physically, untreated acute pain may induce 

immunological or neural alterations that lead to the development of chronic pain 

(Stephens, Laskin, Pashos, Peña, & Wong, 2003). Overlooked, postoperative pain can 

negatively impact gastrointestinal and urinary tract function and increase cardiac output 

and catabolic hormones, risking further complications (Stephens et al., 2003). In addition, 

chronic pain can limit one’s mobility, diminish strength, weaken immune functioning, 

and cause malnutrition and sleep disturbances (Lipman, 2005; Lohman, Schleifer, & 

Amon, 2010). It can also extend the illness recovery period and result in recurrent pain 

syndromes (Coulling, 2007). For children, pain was identified as one of the main factors 

increasing the chance of missing appointments (Marsac & Funk, 2008), consequently 

delaying timely and necessary medical care. 

Pain is also known to have negative social, behavioral and psychological 

consequences. The European Federation of IASP chapters stresses that individuals 

experiencing pain are far more susceptible to maladaptive and inappropriate social 

behaviors, dependency on others, suicidal thoughts and inability to continue everyday 
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activities (n.d.). In a similar manner, a study conducted by the World Health Organization 

(WHO) concluded that patients experiencing pain on a persistent basis were more 

vulnerable to psychological disorders. Specifically, they found that patients suffering 

from chronic pain were four times more likely to develop depression or anxiety-related 

disorders (Gureje, Von Korff, Simon, & Gater, 1998). Furthermore, pain is known to be 

linked closely with psychological states such as “feelings of depression, fatigue, 

uncertainty, loss of control, anxiety, fear, hopelessness, and loneliness” (Kreps, 2012, p. 

44).  

Lastly, pain affects patients’ ability to focus, thus contributing to the loss of jobs 

or decreased productivity (Stewart, Ricci, Chee, & Morganstein, 2003). As a result, pain 

increases overall medical costs and places an enormous economic burden on individuals 

and the health-care system (European Federation of IASP Chapters, n.d.). Due to its 

negative impact on every aspect of one’s life, pain can significantly diminishes one’s 

quality of life (King & Fraser, 2013; Reyes-Gibby, Aday, & Cleeland, 2002). 

The Need for an Effective Non-pharmacological Pain Management 

Based on this overview of pain issues, the following problems have been 

identified: 1. Too many individuals worldwide suffer from untreated and undertreated 

pain; 2. Untreated and undertreated pain have a detrimental effect on one’s health and 

quality of life; 3. Pharmacological pain therapies present issues of negative side-effects 

and misuse or abuse; and 4. Current understanding of pain warrants the need for pain 

treatment that addresses the individual needs of patients, provides sensory blocks, 

distracts, and addresses the multidimensional, biopsychosocial dimensions of pain, 
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including one’s physical, psychological, social, cultural and spiritual wellbeing. One 

approach that has been utilized in practice and researched extensively for quite some time 

is music.  

Music as a Means of Alleviating Pain and Other Symptoms in Hospitals 

Background 

The use of music in hospitals began in veterans’ hospitals after World Wars I and 

II, when live music played by volunteer musicians for wounded soldiers unexpectedly  

resulted in the alleviation of physical and emotional suffering; this work provided the 

momentum for music therapy to evolve as a health profession from that time until the present 

(Davis, Gfeller, & Thaut, 2008). During this time, the music therapy profession in the U.S. 

blossomed with the establishment of professional associations, nationwide board-certification, 

licensure in several states, over 70 university degree programs, hundreds of clinical training and 

internship sites, and extensive research studies in various areas of practice. Since its inception, 

the scope of music therapy has expanded immensely to help individuals with developmental, 

physical, neurological, behavioral, medical and psychological issues, and the practice of music 

therapy is informed by theory and research. Numerous definitions of music therapy exist due to 

vast differences in populations served, settings, theoretical orientations, clinical issues, goals, 

therapeutic approaches, and cultural contexts (Bruscia, 1998). However, considering the 

essence of music therapy practice as defined by professional music therapy organizations 

worldwide (Bruscia, 1998), music therapy can most simply be explained as an individually 

tailored music intervention provided by a trained music therapist with the goal of optimizing 

the client’s health.  
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Alongside this development, individuals with various backgrounds and interests 

continued to employ recorded music as an agent to alleviate pain and anxiety in medical 

settings to study its effectiveness using clinical trials. Although most of the early studies 

titled their music interventions simply ‘music,’ some began to refer to them 

interchangeably as ‘music’ or inaccurately as ‘music therapy,’ and continue to do so (Lee, 

2013).  

Due to vast differences in the purpose, scope, approach, and in the individuals 

providing the service, a distinction between music therapy and the receptive use of music 

in medical settings was necessary. Therefore, the receptive use of music in hospitals by 

medical personnel has been classified as ‘music medicine’ (Dileo, 1999). According to 

Dileo and Bradt (2005), music medicine is an intervention “involving pre-recorded music 

listening experiences administered by medical personnel” (p. 5) and "the therapeutic 

effects of music itself as an intervention” (p.9). On the other hand, music therapy is an 

intervention "involving a relationship between client and therapist, a therapeutic process 

and a "live" music experience" (Dileo & Bradt, 2005, p. 9).  

Description of Music Medicine in Practice 

General Description 

As explained previously, music medicine is provided by medical personnel, most 

frequently nurses and doctors, using pre-recorded music. It generally involves portable 

players such as CD or MP3 players with a set of headphones or earphones. A loud 

speaker can be utilized in place of headphones when appropriate. In fact, several studies 

favored the use of loud speakers over headphones for patients who needed to stay alert 
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and communicate with the medical staff throughout medical procedures (Kwekkeboom, 

2003) or teenagers receiving immunization shots (Kristjánsdóttir & Kristjánsdóttir, 2011).  

Population Served 

Most frequently, music medicine is provided to patients awaiting, undergoing, or 

recovering from painful medical or surgical procedures for the purpose of alleviating pain 

and anxiety (Dileo, 1999). Studies have been conducted in most of the medical specialty 

areas including oncology, general surgery, cardiology, general medical, intensive care, 

OB/GYN, pediatrics, rehabilitation, and palliative care. 

Dosage of Music Intervention 

The ‘dosage’ of music varies greatly from five to 60 minutes or throughout 

whatever medical procedures patients are undergoing. If music is used to accompany a 

medical procedure, it is provided as a single treatment; however, some studies have 

administered music up to four times a day for several days during hospitalization.  

Selection of Music 

Three types of music selection procedures are generally used and I have 

categorized these as follows: researcher-chosen, patient-preferred and patient-chosen 

music. In researcher-chosen music, medical personnel provide a single piece of music or 

several music selections to the patient for listening. The music is often referred to as 

‘soothing, quiet and instrumental’ music, and the pieces vary from a specific classical 

piece (e.g., Pachelbel Canon in D, Vivaldi Four seasons, etc.) to various other types (e.g., 

piano, pan flute and flute) and genres (e.g., new age, jazz, easy listening, etc.). In this 
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category, the patient has no choice regarding the music; the researcher alone determines 

the music. 

Patient-preferred music entails the use of staff-provided categories or lists of 

music. The pre-programmed categories may consist of various genres (e.g., classical, new 

age, country/western, lullaby, etc.), instruments (e.g., piano, flute, etc.), or combinations 

of other sounds (e.g., solo instrumental, orchestral, music with nature sound, etc.). 

Patients choose the category they prefer, but do not have a choice over individual pieces 

of music. If a list of available music is provided by the staff, patients can select particular 

pieces to create a personal compilation of music. The latter type, however, usually takes a 

longer time to prepare, and can cost more as a more extensive music library and specific 

equipment are required (e.g., laptop, iPod, etc.). The advantage of patient-preferred music 

is that the interventionist / researcher has some control, providing specific musical 

parameters or styles that have been found to be more beneficial in previous studies or are 

recommended by experts in the field.  

When patient-chosen music is used, typically patients are asked to bring music 

that they consider relaxing or soothing from their personal libraries. Naturally, this 

implies that there will be a large difference in the musical styles, genres and 

characteristics among the music selections patients bring. With the development of online 

music services such as iTunes™, patients can also put together a personal compilation 

right in their hospital beds if the right equipment and adequate funds are provided. 
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Strengths and weaknesses 

A main strength of music medicine is that it can be implemented easily for a large 

number of patients at the same time. It is inexpensive, applicable in many different 

settings and requires only brief training of the medical personnel involved. In addition, 

music medicine interventions are prone to fewer external variables than music therapy, 

because they do not involve a patient-therapist relationship or other types of music 

experiences. Consequently, music medicine clinical trials can be conducted more easily 

with much larger groups of participants.  

The main weaknesses of music medicine are that it cannot effectively help 

patients experiencing intense distress or complicated issues, cannot accommodate each 

patient’s individual needs or preferences; and cannot utilize the effect of music to its 

fullest extent. In addition, it is still unclear what kind of music intervention is most 

beneficial to patients. Clinical trials and systematic reviews have yielded inconsistent 

results with regards to the type, dosage or selection of music that are most effective for 

alleviating symptoms among medical patients. For example, in one meta-analysis 

investigating the effects of music on coronary heart disease patients, participants who had 

a choice of music showed a greater reduction in anxiety (Bradt, Dileo, & Potvin, 2013). 

In contrast, a meta-analytic study focusing on pain revealed that the group having a 

choice of music experienced no pain-reducing effect. Furthermore, in a different meta-

analysis, a group that listened to researcher-chosen music showed a significant effect 

(Cepeda, Carr, Lau, & Alvarez, 2006). Pelletier also reported that listening to researcher-

chosen music based on previous findings had a greater stress-reducing effect than using 
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patient-chosen music (2004). The variance found in individual clinical trials is much 

greater, and it is not possible to draw a conclusion with regard to the most effective music 

intervention, thus more research is needed.   

Description of Music Therapy Practice 

General Description 

The most fundamental difference between music medicine and music therapy is 

the presence and role of a trained therapist in the therapeutic process. The differences 

between the two are well delineated by Dileo (1999). A qualified music therapist is able 

to assess each client’s needs, co-determine priority goals and appropriate music 

experiences, and interact musically and non-musically through the relationship that 

develops in the therapeutic process. Therefore, music therapy centers its therapeutic focus 

on the whole person, not just the symptoms associated with medical procedures or 

conditions (Dileo, 1999). For instance, a systematic review of eight music therapy and 

seven music medicine studies focusing on pediatric patients, revealed that while music 

medicine trials mainly focus on symptoms, such as pain and anxiety as dependent 

variables, music therapy studies target both symptoms and personal attributes, such as 

coping skills, attitude towards medical treatments and sense of self-worth (Lee, 2013).  

Population Served 

Music therapy services in medical hospitals are commonly offered to patients 

when medical staff such as physicians, nurses, psychologists or social workers, in 

addition to child life specialists in pediatric hospitals, make a referral for an individual 

patient. Thus, patients who are referred to music therapy are often experiencing marked 
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distress, uncontrolled pain, complicated psychosocial issues and conflicts or a poor 

prognosis. Thus, as mentioned previously, the scope of music therapy is much broader 

than symptom management. This was also apparent in a recent systematic review on the 

effect of music in pediatric hospitals, where music medicine studies often targeted 

patients undergoing minor medical procedures, such as venipuncture or immunization, 

whereas music therapy studies involved more painful and stressful procedures, such as 

donor site dressing changes or post-op recovery from extensive surgeries (Lee, 2013). 

Nevertheless, music therapists work with patients of all ages from pre-term infants in 

neonatal intensive care units to actively dying patients in both outpatient and inpatient 

units. In addition, music therapists often include family members in the therapeutic 

process to address issues related to communication, coping skills, family support or other 

issues unique to each family.  

Music Therapy Interventions 

Because music therapists are trained to tailor their approach to fit the individual 

patient’s developmental, clinical and cultural needs and preferences, music interventions 

can vary greatly from one patient to the next. Typically, music therapists do not have a 

pre-planned music intervention, as this is determined during individual assessment and 

discussion with the patient or his/her caregivers. Unlike music medicine, a music therapy 

intervention is not limited to listening; rather it encompasses all types of active and 

passive experiences that include playing, composing, re-writing, learning, singing, 

improvising, performing, listening and combining with other arts modalities. In addition, 

music therapists utilize specific therapeutic strategies, such as music-assisted relaxation, 
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music and imagery and music entrainment when indicated. Clinical applications of music 

therapy are well documented by experts in this field (Allen, 2013b; Bradt, 2013a; Dileo, 

1999).  

Strengths and Weaknesses 

Because patients’ experiences of hospitalization, pain, distress, as well as ways of 

coping with these issues are highly subjective, various types of individualized and unique 

treatment plans are required. Thus, the most important strength of music therapy is the 

presence of a trained therapist helping each patient with his or her unique challenges 

through an individually-tailored approach. Consequently, music therapy can address 

various psychosocial needs in accordance with the patient- and family-centered care 

movement in medicine.  

Numerous meta-analyses, synthesizing quantitative data from clinical trials, have 

reported positive health benefits for music therapy, such as reduced pain, anxiety and 

stress (Dileo & Bradt, 2005); music therapy is also associated with improved patient 

satisfaction and quality of life (Bradt, Dileo, Grocke, & Magill, 2011; Dileo & Bradt, 

2005; Zhang et al., 2012). In addition, cost benefit analyses have reported that music 

therapy is associated with decreased medical cost (J. Standley & Walworth, 2005; 

Walworth, 2005). 

The weaknesses of music therapy are directly related to its strength. Music 

therapy cannot reach as many patients as music medicine can, since the presence of a 

music therapist is essential. Also, due to the individually-tailored approach offered within 

a therapeutic relationship, no two therapy sessions are identical. Consequently, 
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implementing randomized controlled trials in music therapy is more challenging as it is 

difficult to control for all the variances in the therapeutic process and possible therapist 

effects. 

Overview of Pain Theories in Relation to Analgesic Effect of Music 

Over the past century, numerous theories have been developed to explain the 

phenomenon of pain. The predominant theories of pain in modern times in particular, 

have explained pain through multidimensional perspectives, which in turn better 

explained how music may be effective in managing pain. In this section, I will attempt to 

explain the predominant theories of pain and how they relate to the analgesic effect of 

music. 

The early theories on pain were rooted in the traditional biomedical model of 

disease. Although every theory emphasizes different concepts and mechanisms, an 

understanding of the biomedical phenomenon called nociception is essential in order to 

discuss each theory. Nociception occurs when nerve cells called nociceptors detect and 

process painful stimuli. Nociceptors are located throughout the body in the skin, joints, 

ligaments, muscles, and organs. Thus, it can be said that nociception is the first stage of 

pain perception that transduces potential or actual tissue damage into pain signals which 

are transferred to the brain through neural pathways in the spinal cord (Gatchel, Haggard, 

Thomas, & Howard, 2012; Gatchel, Peng, Peters, Fuchs, & Turk, 2007). All theories 

agree on this initial stage, but each explains the next stage of transmitting and modulating 

pain signals differently.  
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Specificity and Pattern Response Theory 

The dominant nineteenth-century theory was that of specificity which originated 

with the ancient Greeks. Basically it suggests that unique pain receptors that are different 

from tactile sensors and corresponding pathways exist; these link the nociceptors, spinal 

cord, and brain. This theory is based on simple cause and effect and the parallel 

relationship between visible tissue damage and pain receptors (Gatchel et al., 2007). 

Rejecting this receptor specificity, pattern response theorists argue that most receptor 

fibers are identical, and the differences in intensity and pattern of responses in these 

fibers produce the sense of pain (Gatchel et al., 2007). Although these two theories 

dominated medical thinking until the early twentieth-century, they did not explain much 

of what was observed in experimental or clinical settings. These issues led to the 

development of new theories that focused on the link between pain and emotion, the 

subjective nature of pain, and pain as a motivator of behavior, all of which played a 

catalytic role in the development of the famous the Gate Control theory (Gatchel et al., 

2007). 

Gate Control Theory 

The Gate Control theory, developed by Melzack and Wall in 1965, was the most 

influential theory of pain in modern medicine for many years, and was responsible for the 

recognition of the affective and cognitive components of pain. It postulated that pain 

signals from nociceptors travel through thin nerve fibers, while other tactile senses such 

as touch, pressure and vibration travel through large diameter nerve pathways. When a 

painful event occurs, nerve sensors transmit both pain and tactile information to the 
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dorsal horn of the spinal cord which acts as a gate, deciding whether to route the 

information to the thalamus and cerebral cortex, or suppress the signals with inhibitory 

cells. Both pain and tactile information can activate transmission cells at the dorsal horn, 

yet only the tactile senses passing through the large diameter fibers can trigger the 

inhibitory interneurons. This is how they explained why one massages or “smacks” his or 

her shoulders, because tactile information can impede pain information from being fired 

at the dorsal horn (Gatchel et al., 2007; Melzack, 2010). Interestingly, in addition to the 

tactile senses, the large diameter fibers also transmit visual and auditory inputs, thus 

explaining how interventions such as imagery and music can alter pain perception 

(Whipple & Glynn, 1992).  

It is also postulated that, due to the bilateral communication between the brain and 

spinal cord, the brain processes noxious stimuli then transmits signals back down to the 

spinal cord, thus modulating the Gate Control system. In other words, depending on how 

one feels and interprets the unpleasant stimuli, the brain can open or close the gate, thus 

increasing or decreasing the perceived level of pain (Melzack, 2010). This innovative 

theory changed the fundamental approach to pain, as Melzack writes: “The theory forced 

the medical and biological sciences to accept the brain as an active system that filters, 

selects and modulates inputs” (1999, p. S123). This explains the close link between pain 

perception and anticipation, comprehension, locus of control, emotional arousal, and 

concentration level (Bradt, 2013b; Gatchel et al., 2012). The gate theory was highly 

influential in that it sparked the development of psychological and behavioral 
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interventions for pain management and extensive research on pain and the brain (Melzack, 

2010). 

In summary, the Gate Control theory presents two essential mechanisms that can 

impact pain perception. First, sensory input, in particular auditory, visual and tactile 

information, can reduce pain perception through the bottom-up channel. Second, 

affective/cognitive variables such as one’s emotional state, level of comprehension, locus 

of control, attention-distraction levels, and expectation can impede pain perception 

through the top-down channel. Because music is a multimodal experience accessing the 

auditory, tactile (via vibration), visual (via melodic themes and associations), emotional 

and cognitive domains, this theory explains all the empirical evidence of music’s effect 

on pain. 

Neuromatrix Theory 

Melzack has continued his investigations on pain and the brain and has further 

developed the Gate Control theory in order to address the questions that were left 

unanswered. Due to his fascination with phantom limb pain, and chronic pain without a 

known cause, he developed the neuromatrix theory (Melzack, 1999) which is the 

predominant theory of pain today. He explained this puzzle by looking at the independent 

function of the brain in processing and feeling pain. He notes “Chronic pains, clearly, are 

not a warning to prevent physical injury or disease. They are the disease - the result of 

neural mechanisms gone awry” (Melzack, 2001, p. 1378). He suggests that we are born 

with a genetically-determined neural network in our brain, which becomes retuned as we 

experience and process various sensory stimuli. This neural network is called the “body-
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self neuromatrix,” and this matrix creates the perceptions we have of our body and our 

sense of self. He proposes that this body-self is made up of loops between the thalamus 

and cortex, and the cortex and limbic system. Therefore, when sensory information goes 

through this cyclical processing repeatedly, the brain identifies and creates characteristic 

patterns. This pattern is termed a “neurosignature.” Normally, these neural processes are 

activated and modulated by noxious and/or tactile signals as previously noted in the Gate 

Control theory; however, he discovered that the brain can act without such external 

signals due to neurosignatures. Melzack states that this neurosignature is responsible for 

unexplained chronic pain or phantom pain in amputated limbs (Melzack, 1999).  

The neuromatrix theory proposes much more extensive involvement of the brain 

than just sensory thalamus and cortex which were originally proposed in the Gate Control 

theory. Now this theory includes the limbic system, somatosensory projections, visual 

and vestibular mechanisms, and higher cognitive processing levels (Melzack, 2001). 

Thus, Melzack suggests that pain and tactile stimuli may trigger the brain to react, but it 

is solely up to the brain to determine the quality of the sensory experience. Consequently, 

he describes the healthy state, from a different point of view:  

Injury disrupts the brain’s homeostatic regulation systems, thereby 
producing “stress” and initiating complex programs to reinstate 
homeostasis… Stress is a biological system that is activated by physical 
injury, infection, or any threat to biological homeostasis as well as by 
psychological threat and insult of the body-self. Both are correct and 
important (Melzack, 2001, p. 1380).  
 
His bold emphasis on homeostasis, on the multidimensional aspects of pain and 

on integrative health views that address psychological and environmental variables led 

him to integrate the constructs of cognitive-evaluative; sensory-discriminative; and 
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motivational-affective components of pain, which were delineated separately in the Gate 

Control theory (Gatchel et al., 2007). Consequently, he emphasizes that the sensation of 

pain is the output of the widely spread neural network in the brain, impacting pain 

perception and the development of action and stress-regulation programs (Melzack, 

2001).    

With the advancements in neuroscience and functional neuroimaging technologies, 

researchers have been investigating the relationship between music and the brain over the 

past decade and have produced a wealth of new discoveries. Archie, Bruera, and Cohen 

have consolidated these findings in their recent review (2013). They summarized that 

music has been found to modulate activities in multiple limbic and paralimbic structures 

of the brain (i.e., ventral striatum, dorsomedial midbrain, amygdala and hippocampus). 

These findings are significant because irregular or abnormal activities in these parts of 

brain are associated with pain, anxiety and depression; these parts also house ligand-

binding receptors that transmit endogenous opioids, GABA, and dopamine (Archie et al., 

2013). These findings support Melzack’s description of how neural structures are 

associated with pain perception. Furthermore, they suggest that abnormal neural 

structures associated with pain, anxiety and depression, can be accessed and reactivated 

through music. 

Biopsychosocial Model of Pain 

As the title suggests, the biopsychosocial model emphasizes the close and 

dynamic interrelationship between the physical, psychological and social factors of health. 

Proposed by Engel in 1977, the biopsychosocial model criticizes the traditional 
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biomedical model of medicine, and challenges medical professionals to look beyond the 

physiology of disease (Engel, 1977). It is rooted in General Systems Theory, moving 

away from the linear causal way of thinking, and towards “assumptions of hierarchical 

organization of phenomena and non-linear, circular causal effect” (Wood, 2012, p. 171). 

In this way of thinking, Engel suggests that care providers attend to the humanness of the 

patient, and take a holistic approach, focusing on the mind-body relationship. Thus, 

psychological and social elements are more than secondary factors that have some causal 

impact on the body. Rather, all factors are considered equally important when treating 

illness, hence thorough and comprehensive assessments and individualized treatments are 

needed (Engel, 1977; Gatchel et al., 2012).  

The biopsychosocial model is considered a meta-theory, meaning it is a 

“philosophical component of a paradigm that determines how models and theories are to 

be constructed (Wood, 2012, p. 178). Thus, discussing the biopsychosocial model as part 

of pain theories here does not mean that one should adhere to one or the other. It can be 

even said that the aforementioned new theories with regard to human pain perception 

may all be part of the biopsychosocial movement. The biopsychosocial model has already 

brought numerous and significant changes to the healthcare systems in U.K., Germany, 

and the U.S.A. (Adler, 2009). For instance, most hospitals have adopted a multi-

disciplinary team approach, and many medical schools include biopsychosocial medicine 

or related courses as part of their regular curriculum (Waldstein, Neumann, Drossman, & 

Novack, 2001). This impact is also apparent in the number of peer-reviewed articles 

published with the word “biopsychosocial” in the title or abstract. A preliminary search 
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using the PubMed database on August 2, 2014 yielded a total of 3,412 articles. When 

limited to the years of publication, I found 273 articles from the 1980s; 612 articles from 

the 1990s; 1,404 articles from the 2000s; and 1,123 articles from January of 2010 to July 

of 2014.  

In order to investigate the relationship between these dimensions, a number of 

studies have been conducted. Some of the psychosocial factors that are known to impact 

one’s pain perception include: psychological distress, empathy, social support, location of 

care, feelings of belonging, fear, work stress, distraction, mobility, level of energy, 

expectation, personal beliefs, locus of control, motivation, anxiety, memory span, 

empowerment, and so on (Gatchel et al., 2012; Kikuchi, 2008; Wood, 2012). 

The theories and factors that impact pain perceptions discussed thus far warrant, if 

not validate, the very existence of music in health care settings, because music itself is a 

“multidimensional, biopsychosocial phenomenon” (Dileo, 1997, p. 131).  
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CHAPTER 2 

REVIEW OF SYSTEMATIC REVIEWS ON MUSIC AND PAIN 

Introduction 

An overview of the research on pain elucidates the seriousness of undertreated 

pain and justifies a need for an effective non-pharmacological approach to relieving pain. 

As an established integrative approach, music is known to alleviate pain for cancer and 

hospice patients (Dileo, 2006), post-surgical patients (Cepeda et al., 2006) and patients 

with coronary heart disease (Bradt et al., 2013). In addition, it has been reported that 

music interventions have additional benefits, such as improved mood, quality of life and 

patient satisfaction (Dileo, 2006; Dileo & Bradt, 2005; Zhang et al., 2012).  

Generally, medical practices and administrations currently operate under the 

patient-centered care and evidence-based model of practice. The essence of these two 

dominating paradigms is incorporating the choices and preferences of patients and family 

members in medical decisions (Cliff, 2012; Kassirer, 1994), and offering the best 

available care based on rigorous scientific research (Sackett, Rosenberg, Gray, Haynes, & 

Richardson, 1996). Montori and colleagues (2013) state that research evidence alone does 

not guide the best evidence-based medicine, unless the practice is optimized by reflecting 

patients’ views of well-being. In other words, these two movements are complementary 

rather than contradictory. In addition, the patient-centered care movement has evolved 

over time going beyond addressing the basic needs of patients based on their diagnosis to, 

incorporating patients’ values and culture (Cliff, 2012). Consequently, this movement 

explains the wide spread use of the multi-disciplinary team approach and of psychosocial 
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care in medicine. As a part of this movement, music medicine and music therapy have 

been offered to patients of all ages with varying needs. However, the clinical use of 

music is more likely to serve a wider range of patients if there is a continued effort to 

secure high-quality research evidence and further develop evidence- based practice. 

Evidence Based Practice 

The evidence-based practice (EBP) movement has become prominent in the 

clinical, administrative, educational, and research practice of all helping professions 

(Chronister, Chan, Cardoso, Lynch, & Rosenthal, 2008; Littell, Corcoran, & Pillai, 2008). 

Considered as the pioneers of the EBP movement, Sackett and his colleagues explain 

EBP as follows: 

Evidence based medicine is the conscientious, explicit, and judicious use 
of current best evidence in making decisions about the care of individual 
patients. The practice of evidence based medicine means integrating 
individual clinical expertise with the best available external clinical 
evidence from systematic research (Sackett et al., 1996, p. 71). 
 
Despite this recommendation, the overwhelming number of new studies being 

published every day and their vast differences in findings, often make it very challenging 

for clinicians to integrate new findings with existing knowledge, and make well-informed 

decisions based on that integration (Sauerland & Seiler, 2005). In order to help clinicians 

make sound and effective decisions, efforts have been made to synthesize existing study 

results, and one of the most rigorous and powerful methods is systematic review and 

meta-analysis (Durlak, Meerston, & Foster, 2003; Sauerland & Seiler, 2005).  

 

 



２７ 

Definition of Systematic Review and Meta-analysis  

According to the PRISMA statement that presents a rigorous guideline for 

reporting systematic reviews and meta-analyses, a systematic review is: 

A review of a clearly formulated question that uses systematic and explicit 
methods to identify, select, and critically appraise relevant research, and to 
collect and analyze data from the studies that are included in the review. 
Statistical methods (meta-analysis) may or may not be used to analyze and 
summarize the results of the included studies. Meta-analysis refers to the 
use of statistical techniques in a systematic review to integrate the results 
of included studies. (Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 
2009, p. 1) 
 
In other words, a systematic review is a rigorous and comprehensive synthesis of 

clinical trials for uncovering reliable and generalizable evidence in a specific area of 

practice. It is essential to search and identify studies in a highly comprehensive, 

organized, transparent, and replicable manner (Littell et al., 2008), and evaluate each 

reviewed study with established tools for assessing methodological rigor and risk of bias. 

A systematic review also presents tabulations of essential clinical and methodological 

characteristics for easy overview and comparison among reviewed studies (Sauerland & 

Seiler, 2005). A systematic review may or may not include a meta-analysis depending on 

the feasibility of combining statistical data for further analyses (Littell et al., 2008).  

The primary objective of meta-analysis is to “synthesize evidence on the effects 

of interventions or to support evidence-based practice” (Borenstein, Hedges, Higgins, & 

Rothstein, 2009, p. xxiii). To illustrate this point, Borenstein and colleagues (2009) depict 

an exemplary meta-analysis performed in 1992 (Lau et al., 1992). The study synthesized 

33 randomized controlled trials investigating the effect of streptokinase, also known as 

clot buster, on preventing death among patients having a heart attack. Although only six 
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of the 33 studies reported statistically significant results from this treatment, Lau’s team 

concluded that streptokinase decreased the risk of death among participants by 21% with 

a reasonably consistent effect with a p-value of 0.0000008. Thus, meta-analysis can 

increase the statistical power of clinical trials by combining them together and yield 

meaningful insights from the meticulously pooled data (Durlak et al., 2003).  

The process of meta-analysis involves extracting data from selected studies, and 

translating the results of each study into effect sizes to calculate the magnitude of 

intervention effect (Durlak et al., 2003). Subsequently, these effect sizes become 

standardized, so they can be compared with other studies, which in turn, increase the 

statistical power of the overall results. By doing this, researchers can compare studies that 

use different methods while identifying patterns and inconsistencies among findings. To 

analyze several studies as one, meta-analysts should confirm that measures used for each 

study are identical or comparable. During meta-analysis, effect sizes are weighted to 

reflect the sample size of each study, because studies involving larger samples are 

considered more reliable (Durlak et al., 2003). In addition, the weighting process can 

minimize the influence of bias from any particular study. These multiple steps enable 

researchers to reach more accurate and credible conclusions regarding the treatment 

effect under study. For these reasons, meta-analysis is considered to be at the top of the 

hierarchy of evidence with lower risk of bias (Akobeng, 2005; Chronister et al., 2008; 

Polit & Beck, 2008). 
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Criticisms of Systematic Reviews and Meta-Analysis 

Although systematic reviews and meta-analyses are considered the gold standard 

of evidence based research, some authors point out that they are also susceptible to the 

risk of bias. While acknowledging this, experts in meta-analysis explain that misleading 

results arise from illogical or wrongful application of the method, not due to the nature of 

the method itself (Borenstein et al., 2009; Littell et al., 2008). Nevertheless, all parties 

agree on the necessity of establishing rigorous guidelines for conducting systematic 

reviews and meta-analyses.  

Moreover, critics also argue that pooling data without adequate theoretical 

constructs or conceptualization yields meaningless data, again leading to fallacious 

conclusions (Littell et al., 2008). For example, when meta-analyses are conducted by 

analysts who do not have a full understanding of relevant theoretical constructs, clinical 

implications, and/or contextual effects, the outcomes from such analyses may become 

irrelevant or meaningless. Another concern addresses the issue of including and 

analyzing studies that are low in quality. This is often referred to as ‘garbage in, garbage 

out,’ and experts recommend the use of a priori design predetermining research questions 

and clear inclusion criteria (Littell et al., 2008).  

In addition, it has been pointed out that summary effect sizes reported in meta-

analyses are not easily understood by many people, especially because there are a few 

different types with corresponding guidelines for interpretation. Consequently, scholars 

suggest meta-analysts summarize their results using forms such as raw percentages in 

addition to effect size metrics. Lastly, external validity of meta-analyses is also a 
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controversial topic, because it is difficult to eliminate all heterogeneity issues in terms of 

settings, interventions, populations and research contexts among clinical trials (Littell et 

al., 2008). In response to many of these criticisms, a number of standards have been 

established to improve the quality of systematic reviews. 

Ensuring the Quality of Systematic Reviews 

In order to improve the quality of systematic reviews, PRISMA (i.e., Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) was developed to offer 

guidelines on how to conduct systematic reviews and meta-analyses (Moher et al., 2009), 

and AMSTAR (i.e., Assessment of Multiple Systematic Reviews) presents a method for 

evaluating methodological rigor of systematic reviews (Shea et al., 2007). 

In my preliminary searching for systematic reviews and meta-analyses concerning 

the effects of music on pain, I retrieved 57 systematic review-like articles that were 

published in the last 15 years on this topic, yet the methodologies used by these reviews 

were vastly different. Researchers assert that without strict and standardized guidelines, 

systematic reviews can also skew the research findings and misrepresent a body of 

research studies (Littell et al., 2008). Therefore, it is very important for systematic 

reviewers to follow guidelines such as the PRISMA (Moher et al., 2009) and AMSTAR 

tool (Shea et al., 2007). 

Purpose of this Chapter 

The primary objective of this chapter is to critically review existing systematic 

reviews and meta-analyses on the topic of music and pain. The review will include a 

comprehensive overview of findings, a careful evaluation of the methodological quality 
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of the reviews and an exploration of issues or gaps in the investigations. Furthermore, this 

review will provide the basis of the research questions for this dissertation.  

Method 

Inclusion and Exclusion Criteria 

This review included only systematic reviews or meta-analyses investigating the 

effect of music on pain. In order to determine the eligibility of studies, the 

aforementioned definition of systematic reviews proposed by the PRISMA guideline was 

used (Moher et al., 2009). 

In addition, the following inclusion criteria were established prior to systematic 

review selection: 1) publication in English or Korean-language peer-reviewed journal 

between the years of 2000 and 2014; 2) containing only controlled trials such as 

randomized controlled trials or quasi-randomized clinical trials; 3) containing syntheses 

of at least two or more clinical trials investigating the effect of music medicine or music 

therapy on pain; and 4) representing the following core components of systematic 

reviews specified in the PRISMA statement (Moher et al., 2009): clear 

inclusion/exclusion criteria; search strategy; assessment of risk of bias (e.g., 

randomization, allocation concealment, blinding and attrition rate); and the results of risk 

of bias synthesized in the result. There were no other restrictions with regards to age, 

population, or types of pain.  

Search Strategy 

During the week of August 4, 2014, I conducted an electronic database search 

using the Medline, CINAHL, PsycINFO, Cochrane Library, Proquest Dissertations & 
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Theses A&I, HealthSTAR, and PubMed using the search terms (music OR song OR sing 

OR Lullaby OR Lullabies OR alternative OR complimentary) AND (pain OR suffering 

OR discomfort OR distress OR analgesic OR opioid) AND (review OR systematic 

review OR meta-analysis) as title, abstract, or keyword. When available, keywords such 

as pain, music and systematic reviews were reentered with MeSH or Subject Terms 

search options. At the same time, I checked all reference lists of obtained articles for 

relevant studies, then hand-searched the following music therapy journals: Journal of 

Music Therapy, Music Therapy Perspectives, Music and Medicine, Australian Journal of 

Music Therapy, British Journal of Music Therapy, Canadian Journal of Music Therapy, 

New Zealand Journal of Music Therapy, Nordic Journal of Music Therapy, Voices: 

World Forum for Music Therapy, Journal of Music and Human Behaviors (Korea), and 

Korean Journal of Music Therapy.  

Data Collection and Extraction 

A 57-item Microsoft Excel™ file was created to extract generic, methodological, 

statistical, and qualitative information from the reviews. To minimize sampling error, I 

repeated the extraction process twice checking for errors or inconsistencies.  

Quality Assessment of the Systematic Reviews 

The revised version of Assessing Methodological Quality of Systematic Reviews 

(R-AMSTAR) was used to assess the methodological rigor and quality of included 

studies (Kung et al., 2010). R-AMSTAR was chosen over AMSTAR because it allows 

quantification of the assessment results while maintaining the validity and reliability 

established in its original version (Kung et al., 2010). The R-AMSTAR is a checklist 
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comprised of 42 items that appraise the quality of 11 essential areas of systematic reviews. 

These areas examine study design, search strategies, data management, inclusion criteria, 

reporting style, integration of assessment results and findings, and exploration of 

heterogeneity, publication bias and the researcher’s potential conflict of interest (Shea et 

al., 2007). The total score ranges from 11 to 44, as each item is rated from 1 – 4 (Kung et 

al., 2010). In this review, studies that received 37 or higher were considered ‘high 

quality,’ 25 to 36 were ‘moderate,’ 13 to 24 were ‘low,’ and 12 or below were rated ‘very 

low’ in quality, based on a similar review of systematic reviews (Bao et al., 2014).  

Results 

Search Results 

From the initial search of electronic databases, I found 432 articles. Following an 

inspection of titles and abstracts, 373 irrelevant or duplicate articles were removed. A 

total of 63 articles was retrieved and reviewed after exploration of reference lists and 

handsearch of music therapy related journals. After this full review, 49 systematic 

reviews were excluded for the reasons listed in Appendix A. Of these excluded studies, 

12 studies were not systematic reviews; 11 articles included too few studies on music or 

pain (two or less); eight studies did not perform or inadequately performed risk of bias 

assessments; another seven studies did not utilize or inadequately utilized music 

interventions; five included uncontrolled studies; three studies did not investigate pain as 

outcome; and three were excluded for other reasons specified in Appendix A.  

Consequently, 14 systematic reviews and meta-analyses investigating the effect of 

music on pain were included in this review. For a detailed illustration of this search 
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process, see Figure 2 which contains a flowchart of the study selection process. In 

addition, Table 1 presents the basic characteristics of the included studies. 

General Characteristics of Included Systematic Reviews 

The final sample consisted of six systematic reviews and eight meta-analyses. 

Four reviews investigated the effects of music on procedural pain, four on cancer pain, 

three on surgical pain, and three on two or more types of pain. However, one study could 

not be classified as one specific type of pain because the participants were more likely to 

suffer from complex pain due to heart failure. In terms of medical specialty areas, there 

were four trials in oncology, two in gastroenterology, two in surgery, two in pediatrics, 

and one each from cardiology, general medical, neonatology and intensive care. 

Of the 14 studies, five included all ages of participants, whereas three focused on 

adults, two on neonates, two on children and adolescents, one on adolescents to older 

adults, and one on a group of unknown age. In terms of the first reviewer’s country of 

residence, six were from U.S.A., two from Canada, and one each from China, Hong 

Kong, South Korea, Sweden, Switzerland, and Taiwan. The total number of pain studies 

reviewed by each systematic review ranged from 4 to 51, averaging 11.9 studies per 

review. The total number of participants included in these reviews ranged from 64 to 

3,663, making the average number around 1,032 participants per review.  
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Figure 2. 

Flowchart of Study Selection Process 

 

 

 

 

 

 

 

 

 

 

 

432 titles from initial search 
309 titles reviewed & removed 
123 relevant titles 
 
Medline: 22 
CINAHL: 25 
PsycINFO: 3 
Cochrane Library: 28  
Proquest: 0 
HealthSTAR: 0 
PubMed: 45 

4 relevant titles obtained from: 
(years available for online hand-search) 
 
Journal of Music Therapy (1996-2014): 0 
Music Therapy Perspectives (1996-2014): 0 
Music and Medicine (2009-2013): 1 
Australian JMT (1996-2014): 0 
British JMT (1987-2014): 0 
Canadian JMT (2004. 2006-2014): 0 
New Zealand JMT (1987-2013): 0 
Nordic JMT (1992-2014): 2 
Voices: World Forum for MT (2001-2014): 0 
Music and Human Behaviors (Korea) (2004-2014): 1 
Korean JMT (1999-2014): 0 

64 duplicates removed, 59 remain 

63 full-text articles obtained and reviewed 

14 systematic reviews included & analyzed  
8 meta-analyses  
6 reviews without meta-analysis 

49 articles removed 
(See Appendix A for a list of 
excluded studies and reasons for 
removal) 
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Table 1. 

General Characteristics of Included Systematic Reviews  

Reviewer & year Country 
Total N  

of studies* 
Total N of  

participants* 
N range of 
participants 

Age group Setting Type of pain 
Meta- 

analysis 

Bardia et al., 2006 USA 3 (18) 64 (1,499) 9-40 N/A Oncology Cancer no 

Bechtold et al., 2009 USA 8 712 32-166 Adult 
Gastroenterology: 

Colonoscopy 
Procedural yes 

Bradt et al., 2011 USA 5 (30) 391 (1,891) 30-136 All Age Oncology Cancer yes 

Bradt et al., 2013 USA 8 (26) 630 (1,369) 40-139 All Age Cardiology Various yes 

Cepeda et al., 2006 USA 51 3,663 11-233 All Age General Various yes 

Engwall & Duppils, 2009 USA 18 1,604 17-500 Adult Surgical Surgical no 

Hartling et al., 2009 Canada 6 (9) 303 (388) 11-31 Neonatal Neonatology 
Surgical & 
Procedural 

no 

Haslbeck, 2012 Switzerland 4 (43) n/a n/a Neonatal Intensive care Procedural no 

Klassen et al., 2008 Canada 5 (19) 465 (1,513) 14-200 1 mo. - 18 yrs. Pediatric Procedural yes 

Lee, 2013 S. Korea 7 (15) 527 (987) 11-150 1 mo. to 18 yrs. Pediatric Various no 

Nilsson, 2008 Sweden 22 (42) 2,422 (3,936) 38-500 Adult, 17+yrs Operative Surgical no 

Tam, 2008 Hong Kong 6 (8) 592 (722) 32-166 15-68 
Gastroenterology: 

Colonoscopy 
Procedural yes 

Tsai et al., 2014 Taiwan 6 (21) 455 (n/a) 40-126 All Age Oncology Cancer yes 

Zhang et al., 2012 China 10 (32) 887 (3,181) 40-140 All Age Oncology Cancer yes 

Note.* Number of participants/studies relevant to this review (IV: music, DV: pain). Numbers in parenthesis indicate the total number of studies/participants investigated 
regardless of the type of intervention or outcome. 
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Methodological Overview of Included Systematic Reviews 

On average, the reviewers included studies that were published 11.5 years prior to 

the time of their investigation (see Table 2). Reviewers investigated studies that were 

conducted as far back as 40 years and as recent as one year. In general, the gap between 

the year of their latest retrieved article and the year when their systematic review was 

published was small, about 2.3 years on average excluding one review (Bardia, Barton, 

Prokop, Bauer, & Moynihan, 2006). This particular review was excluded from the 

calculation because their study, which was published in 2006, includes only three articles 

on music and pain that were published in the years of 1986, 1989 and 1991, raising some 

questions regarding the strategies of their study selection and/or literature search.  

In terms of study design, ten studies targeted RCTs whereas three included quasi-

randomized clinical trials (qRCT) in addition to RCTs (Bradt et al., 2011; Engwall & 

Duppils, 2009; Tsai et al., 2014). Studies were considered qRCT if a study used a 

systematic method of allocating participants, such as by alternation, date of birth or 

medical record number (Higgins & Green, 2011). One study by Haslbeck (2012) was 

unclear about the specific type of study included. The researcher stated that she included 

“empirical primary research reports which embraced a clear methodological stance and 

were high-quality studies” (p. 206).  

Some of the methodological elements that can increase the integrity of systematic 

reviews are: having multiple researchers extract and compare data; contacting authors for 

clarifications on missing or unclear data; testing publication bias; and most importantly 

conducting a quality assessment of included clinical trials (Kung et al., 2010). When the 
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included systematic reviews were assessed to determine if they met the above criteria, it 

was found that nine studies employed two or more data extractors, whereas four did not. 

One study utilized another adaptive method of a second researcher verifying already 

extracted data. Six reviewers attempted to contact authors of the clinical trials to secure 

missing data, whereas eight did not. In terms of testing publication bias, five of the eleven 

meta-analyses performed publication bias testing; inspection of funnel plots was the most 

frequently used method. Three meta-analyses used the Egger’s regression test (Klassen, 

Klassen, Liang, Tjosvold, & Hartling, 2008; Tam, 2008; Tsai et al., 2014), and one of 

them also conducted the Begg’s adjusted rank correlation as well (Klassen et al., 2008). 

Due to the lack of statistical data to examine publication bias, none of the non-meta-

analytic studies could perform this test. Lastly, Jadad (1996) was found to be the most 

frequently implemented tool to assess the quality of clinical trials, as six studies utilized it, 

followed by the Cochrane Risk of Bias tools (three studies), and the GRADE system 

(three studies). Haslbeck (2012) used a self-devised index based on guidelines by Beck 

(1995) and Polit & Beck (2004), whereas Nilsson (2008) took an appraisal tool from 

another systematic review (Rubin & Hotopf, 2002). Two studies did not describe the 

details of their assessment methods (Cepeda et al., 2006; Engwall & Duppils, 2009). 

Table 2 presents these details.  

Quality Assessment of Included Systematic Reviews 

The alphabets ‘A’ through ‘E’ listed in Table 4 indicate the specific R-AMSTAR 

items that each study fulfilled. These items were converted into scores, and the total 

scores of R-AMSTAR were calculated for each study according to the guidelines 
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provided (Kung et al., 2010). The scores ranged from 20 to 38; the average score for all 

14 studies was 28, which is considered ‘moderate’ in quality (see Table 3). Specifically 

three were ‘high,’ nine ‘moderate,’ and two were rated ‘low’ in quality. The top six 

highest scoring studies (43%) were all meta-analyses; three of them (50%) were 

Cochrane reviews. All three Cochrane reviews included in this review were in this high-

scoring group, reflecting the rigorous standards set by the Cochrane collaboration. On the 

other hand, five of the six lowest scoring reviews were systematic reviews without 

statistical analysis. This was unavoidable because items 9 and 10, which concern 

heterogeneity and test of publication bias in R-AMSTAR, are only applicable to full 

systematic reviews with statistical analysis.  

When analyzing each item across studies (see Table 4), it can be observed that 

studies usually score ‘high’ for items 1, 3, and 6, whereas they score relatively low for 

items 8, 9 and 10. Items 1, 3, and 6 are designed to indicate if studies conduct ‘priori 

design,’ duplicate data extraction, and description of general characteristics respectively. 

The items relevant to significant improvement overall (8, 9 & 10) address the issues of 

reaching a conclusion with quality assessment under consideration; carefully analyzing 

and combining data with emphasis on possible heterogeneity; and addressing the issue of 

publication bias.  
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Table 2. 

Methodological Quality of Included Systematic Reviews 

Reviewer 
& year 

Articles 
from years 

Included 
study designs 

Multiple 
extractors 

Contacted 
authors 

Quality 
assessment 

Publication 
bias 

R-AMSTAR 
Rating 

Bardia et al., 2006 1986-1991 RCT yes no Jadad no moderate 

Bechtold et al., 2009* 2002-2006 RCT yes yes Jadad Funnel plots moderate 

Bradt et al., 2011* 2006-2010 RCT, qRCT yes yes Cochrane, GRADE no high 

Bradt et al., 2013* 1995-2012 RCT yes yes Cochrane, GRADE Funnel plots high 

Cepeda et al., 2006* 1986-2004 RCT yes yes Self-devised no moderate 

Engwall & Duppils, 2009 1998-2007 RCT, qRCT no no Self-devised no low 

Hartling et al., 2009 1989-2004 RCT yes no Jadad no moderate 

Haslbeck, 2012 1970-2010 unclear no no RM. Polit & Beck no low 

Klassen et al., 2008* 1987-2006 RCT verified no Jadad Funnel plots, BRC, ERT moderate 

Lee, 2013 2000-2011 RCT no no CONSORT no moderate 

Nilsson, 2008 1995-2006 RCT no no RM. Rubin & Hotopf no moderate 

Tam, 2008* 2002-06 RCT yes yes RM-Jadad Funnel plots, ERT moderate 

Tsai et al., 2014* 2003-11 RCT, qRCT yes no Jadad, Cochrane Funnel plots, ERT high 

Zhang et al., 2012* 2003-10 RCT yes yes Cochrane, GRADE no moderate 

Note. * indicates meta-analysis; BRC: Begg's adjusted rank correlation test; ERT: Egger's regression test (Egger et al., 1997); qRCT: quasi-randomized clinical trials; 
RCT: randomized controlled trials; RM: researcher modified 
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On another note, items 2, 4, and 10 show a rather high variance among reviewed 

studies, indicated by the three highest standard deviations. Item 2 asks if data have been 

extracted by more than one person, known as double extraction, and by using reliable and 

consistent methods. As discussed in the previous section, nine studies fully or partially 

met the criteria, and one study sought to minimize the selection bias by employing 

another method (Table 2). Thus, this large discrepancy seems to be due to the four studies 

that did not use double extraction. Item 4 asks if a comprehensive list of literature was 

considered regardless of publication type including unpublished grey literature. Here, the 

variance appears to be due to numerous studies with extreme scores at both ends. 

Consequently, it raises the need for reviewers to expand their search strategies and 

describe the process in full. As noted before, the variance in item 10, testing publication 

bias was largely due to the fact that all non-meta-analytic studies could not run 

publication bias tests without the necessary statistical data. For a complete listing of all 

items and corresponding criteria, see Appendix B for the R-AMSTAR assessment tool.  

 

Summary of Findings 

Fourteen systematic reviews and meta-analyses investigated the effects of music 

on various types of pain. The most frequently employed method of measuring pain was 

the patient’s subjective perception of pain intensity based on a numerical rating scale, 

visual analog scale, or faces pain scale. Depending on the population under investigation, 

observational tools or surveys, such as the McGill Pain Questionnaire, were also used. In 

addition to the pain scores, the use of sedation or the amount of analgesics used during or 

after operations or unpleasant procedures were reported as well (Table 5). 
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Table 3. 

Quality Evaluation of All Included Systematic Reviews (R-AMSTAR: Revised Assessment of Multiple Systematic Reviews) 

Sys. Reviews \ Items 
1 2 3 4 5 6 7 8 9 10 11 

Total Rating Review 
design 

Data 
extraction 

Search 
strategy 

PUB 
type 

Inclusion 
Criteria 

Data 
table 

Quality 
appraisal 

Integrated 
conclusion 

Hetero- 
geneity 

PUB.
bias 

Conflict 
interest 

Bardia et al., 2006 ABC ABC ABCDE BCD ABCD AC ABCD AB BCD AB AB 38 High 

Bechtold et al., 2009* ABC ABC ABCD ABD ACD ABC AB A BCD ABC AB 36 High 

Bradt et al., 2011* ABC ABC ABCDE BD ABCD AC AB A BD A AB 32 Moderate 

Bradt et al., 2013* AB ABC ABCD AB ABCD AC AB BCD ABC 32 Moderate 

Cepeda et al., 2006* AB ABC ABCD BCD ABCD AC AB A BCD A 31 Moderate 

Engwall & Duppils, 
2009 

AB BC ACDE ABD AD ABC AB A BCD ABC 
 

31 Moderate 

Hartling et al., 2009 AB ABC ABCD AB AD AC AB A AB 27 Moderate 

Haslbeck, 2012 ABC A ABCDE A ABCD AC A ABC 26 Moderate 

Klassen et al., 2008* BC ABC ABC AD ABC ABCD A C B 26 Moderate 

Lee, 2013 ABC 
 

ABC ABCD ABC AB A B 24 Moderate 

Nilsson, 2008 ABC A ABCD AD AC AB A B 23 Moderate 

Tam, 2008* ABC 
 

ABC A AD ABC A 21 Low 

Tsai et al., 2014* B 
 

ACDE AB AD C A A 20 Low 

Zhang et al., 2012* B 
 

ABCD AC AC C B 19 Low 

Note. * indicates meta-analysis; PUB: publication; see Appendix B for a detailed R-AMSTAR assessment items and criteria.  
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Table 4. 

R-AMSTAR (Revised Assessment of Multiple Systematic Reviews) Scores Across Studies 

Sys. Reviews \ Items 
1 2 3 4 5 6 7 8 9 10 11 

Total Review 
design 

Data 
extraction 

Search 
strategy 

PUB 
type 

Inclusion 
Criteria 

Data 
table 

Quality 
appraisal 

Integrated 
conclusion 

Hetero-
geneity 

PUB. 
bias 

Conflict 
interest 

Bardia et al., 2006 4.00 2.00 4.00 1.00 2.00 3.00 2.00 1.00 1.00 1.00 2.00 23.00 

Bechtold et al., 2009* 3.00 4.00 4.00 1.00 2.00 3.00 2.00 1.00 3.00 3.00 1.00 27.00 

Bradt et al., 2011* 4.00 4.00 4.00 3.00 4.00 4.00 4.00 1.00 2.00 2.00 3.00 35.00 

Bradt et al., 2013* 4.00 4.00 4.00 4.00 4.00 3.00 4.00 2.00 3.00 3.00 3.00 38.00 

Cepeda et al., 2006* 3.00 4.00 4.00 4.00 4.00 3.00 2.00 1.00 3.00 1.00 2.00 31.00 

Engwall & Duppils, 2009 4.00 1.00 3.00 2.00 2.00 4.00 1.00 1.00 1.00 1.00 1.00 21.00 

Hartling et al., 2009 3.00 4.00 4.00 3.00 2.00 3.00 2.00 1.00 1.00 1.00 3.00 27.00 

Haslbeck, 2012 2.00 1.00 4.00 3.00 2.00 2.00 1.00 1.00 1.00 1.00 2.00 20.00 

Klassen et al., 2008* 3.00 3.00 4.00 4.00 2.00 4.00 2.00 1.00 3.00 4.00 1.00 31.00 

Lee, 2013 4.00 1.00 3.00 1.00 4.00 4.00 2.00 1.00 1.00 1.00 2.00 24.00 

Nilsson, 2008 2.00 1.00 4.00 3.00 2.00 4.00 2.00 1.00 1.00 1.00 2.00 23.00 

Tam, 2008* 3.00 4.00 4.00 3.00 4.00 3.00 2.00 1.00 3.00 4.00 1.00 32.00 

Tsai et al., 2014* 4.00 4.00 4.00 4.00 3.00 4.00 2.00 1.00 3.00 4.00 3.00 36.00 

Zhang et al., 2012* 3.00 4.00 3.00 1.00 2.00 4.00 4.00 1.00 1.00 1.00 2.00 26.00 

Mean 3.29 2.93 3.79 2.64 2.79 3.43 2.29 1.07 1.93 2.00 2.00 28.14 

SD 0.73 1.38 0.43 1.22 0.97 0.65 0.99 0.27 1.00 1.30 0.78 5.76 

Note. * indicates meta-analysis; PUB: publication; see Appendix B for a detailed R-AMSTAR assessment items and criteria. Highlights indicate three highest mean 
scores, bold/underline means three lowest mean scores, bold/italics notes three highest standard deviations.  
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Table 5. 

Results of Included Systematic Reviews 

Reviewer  
& year 

Age group 
N of Studies / 
Participants 

Setting Pain types Pain outcome Other relevant outcomes 

Bardia et al., 2006 N/A 3 / 64 Oncology Cancer not pooled, no benefit reported  

Bradt et al., 2011* All Age 5 / 391 Oncology Cancer 
moderate effect,  
moderate inconsistency 

VS - effective but inconsistent. 
Homogeneous for high quality 
studies in HR, DBP, SBP 

Tsai et al., 2014* All Age 6 / 455 Oncology Cancer moderate effect but inconsistent  

Zhang et al., 2012* All Age 10 / 887 Oncology Cancer moderate effect, inconsistent  

Engwall & Duppils, 
2009 

Adult 18 / 1,604 Surgical Postoperative not pooled, inconsistent  

Nilsson, 2008 Adult, 17+yrs 22 / 2,422 Surgical 
Pre-,peri-, 

post-operative 
not pooled, 13/22 reported 
benefit 

AR - not pooled,  
5 of 7 reported less analgesic 

Bechtold et al., 2009* Adult 8 / 712 
Diagnostic: 

Colonoscopy 
Procedural no effect SR - no effect 

Tam, 2008* 15-68 6 / 592 
Diagnostic:  

Colonoscopy 
Procedural  

SR - moderate effect,  
substantial heterogeneity 

Haslbeck, 2012 Neonatal 4 / n/a Intensive care Procedural not pooled, may benefit  

Hartling et al., 2009 Neonatal 6 / 303 Neonatology 
Procedural 
& surgical 

not pooled, inconsistent AR - not pooled, no benefit 

Klassen et al., 2008* 1mo - 18yrs 5 / 465 Pediatric Procedural small effect, inconsistent  

Bradt et al., 2013* All Age 8 / 630 Cardiology Various moderate effect but inconsistent AR - no effect 

Cepeda et al., 2006* All Age 51 / 3,663 General Various 
moderate effect - postop pain, 
other types - small to large effect 
but inconsistent 

AR - small effect 

Lee, 2013 1mo to 18yrs 7 / 527 Pediatric Various not pooled, 5/7 reported benefit SP – one reported benefit 

Note. * indicates meta-analysis; AR: analgesic requirement; DBP: diastolic blood pressure; HR: heart rate; SBP: systolic blood pressure; SP: sedation process; SR: sedation 
requirement; VS: vital signs. 
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Cancer Pain 

Four systematic reviews (Bardia et al., 2006; Bradt et al., 2011; Tsai et al., 2014; 

Zhang et al., 2012) dealt with cancer pain in patients of all ages. Three of the reviews 

included four identical trials in their analysis, but Bardia et al. (2006) did not review any 

trials that were also analyzed in other systematic reviews. Without pooling data, Bardia 

and colleagues reported two studies with no pain-reliving effect and one study with a 

significant effect which provided music listening with positive suggestions (2006). They 

added that the quality of the included studies was low with small sample sizes, and thus 

concluded that more quality research was needed. 

Initially, Bradt et al. (2011) did not find a positive effect, but when data were 

analyzed with one study (Kwekkeboom, 2003) excluded, they found a moderate and 

significant effect of music on pain for cancer patients (SMD = -0.59, 95%CI -0.92 to -

0.27, p = 0.0003). However, the heterogeneity test revealed a moderate inconsistency 

between the five studies involving 391 participants (I² = 54%). Kwekkeboom’s study 

(2003) which was excluded from the above analysis, had yielded an insignificant effect, 

negatively impacting the overall effect size when pooled. It was proposed that wearing 

headphones was not an effective method of alleviating anxiety and pain while undergoing 

a medical procedure (i.e., biopsy), because patients could not hear the surgeon’s 

instructions well, and it was making some of them even more anxious. 

In addition, data from physiological measures (i.e., heart rate, respiration rate, 

diastolic and systolic blood pressure) were pooled as a secondary indicator of pain. The 

analysis revealed a moderate but inconsistent effect. By performing a sensitivity analysis 
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of high quality studies, they found a significant effect of music on heart rate (MD = -3.78, 

95% CI -6.50 to -1.06, p = 0.007); systolic blood pressure (MD = -5.95, 95% CI -10.80 

to -1.10, p = 0.02); and diastolic blood pressure (MD = - 4.28, 95% CI -7.14 to -1.42, p = 

0.003). 

Zhang et al. (2012) and Tsai (2014) conducted a similar meta-analysis on the 

subjective rating of cancer pain intensity, involving 887 and 455 participants; both 

studies found music to have a moderate and significant pain relieving effect (MD = -0.54, 

95%CI -0.88 to -0.20, p <0.005) and (g = -0.656, 95%CI -1.016 to -0.295) respectively. 

However, both studies were substantially heterogeneous (I² = 73% and 65%) indicating 

an inconsistent effect among trials. 

Procedural Pain 

Procedural pain was the most frequently reviewed area as seven systematic 

reviews investigated this topic. However, these studies differed in their population of 

interest, as two studies targeted neonates (Hartling et al., 2009; Haslbeck, 2012), one 

children one month to 18-years-old (Klassen et al., 2008), and two studied adults 

undergoing colonoscopy (Bechtold et al., 2009; Tam, 2008).  

Of the two studies on colonoscopy, Tam et al. (2008) analyzed and pooled data 

from six trials involving 592 participants, and found a statistically beneficial effect of 

music on sedation requirements (MD = -0.46, 95%CI -0.91 to -0.01, p = 0.05), although 

the result turned out to be largely heterogeneous (I² = 86%). Analgesic requirement was 

not an outcome of interest in this particular review. However, Bechtold et al. (2009) 

conducted a similar meta-analysis adding two more trials to the list used by Tam et al. 
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(2008), to examine both sedation and analgesic requirements. These authors pooled data 

from eight trials involving 712 participants, but did not detect any significant effect of 

music on pain levels, analgesic requirements or sedation amounts for patients undergoing 

colonoscopy, perhaps due to the ongoing issue of heterogeneity. 

Two reviews (Hartling et al., 2009; Haslbeck, 2012) investigated the pain-

reducing effect of music on premature babies without conducting a statistical analysis. 

Hartling et al. (2009) reviewed music’s effects on procedural and surgical pain in six 

studies comprising 303 babies who underwent either a heel prick or circumcision. The 

results were highly inconsistent among studies with varying methodological quality, 

although some benefits were evident in heart rate, oxygen saturation and behavioral stress. 

Similarly, Haslbeck (2012) summarized findings of four trials and reported a positive 

trend in the analgesic effect of music, as observed in improved oxygen saturation and 

decreased behavioral signs of stress. 

Klassen et al.’s meta-analysis (2008) focused on the effect of music on pediatric 

procedural pain by surveying five studies which involved 465 participants; the authors 

found a small to moderate effect (SMD = -0.39, 95%CI -0.66 to -0.11, p = 0.03), but 

some heterogeneity was observed (I² = 52.4%).  

Surgical Pain 

Nilsson (2008) performed a comprehensive review of 42 RCTs implementing 

various music interventions; 22 of them (N = 2,422) investigated pain before, during and 

after surgery. Without pooling data, she reported that 13 of the 22 studies (59%) showed 

a statistically significant pain-relieving effect for music based on subjective ratings. 
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Likewise, seven of 15 studies (47%) that measured analgesia requirements during and 

after surgery reported that the music group required a significantly smaller amount of 

pain killers, although these findings show substantial heterogeneity.  

A similar study by Engwall and Duppils (2009) focused on the effect of music on 

postoperative pain in its review of 18 trials (N = 1,604). Without a statistical analysis, 

they reported that 15 of the studies reviewed (83%) showed significant results, and 

concluded that music may have a positive effect on postoperative pain. 

Various or Other Types of Pain 

Bradt, Dileo and Potvin (2013) conducted a Cochrane review, a specialized 

systematic review and meta-analysis managed by the Cochrane collaboration for 

generating the highest quality medical evidence (Sauerland & Seiler, 2005), and 

investigated the effect of music on patients with coronary heart disease. Data from eight 

trials entailing 630 patients were pooled, and the results indicated a significant pain-

reducing benefit of music (SMD = -0.43, 95% CI -0.80 to -0.05, p = 0.03); however, the 

effect was inconsistent to a great extent (I² = 81%). On the other hand, a sub-analysis of 

trials (three studies, N = 210) that provided music interventions more than once, yielded a 

small, but significant benefit (SMD = -0.27, 95% CI -0.55 to -0.00, p = 0.05) without an 

indication of heterogeneity (I² = 0%). 

This author conducted a systematic review investigating the effects of music on 

various types of pain among pediatric patients (Lee, 2013), whereas Cepeda et al. (2006) 

focused on all types of pain for patients of all ages. Without a statistical synthesis, I have 

found that in five of the seven reviewed trials, the music group participants experienced 
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significantly lower levels of pain than those in the control group, both during medical 

procedures and after surgeries (Lee, 2013). 

Cepeda et al. (2006) reviewed 51 trials (N = 1867) in their Cochrane review, 

concentrating solely on the effect of music on pain. Due to substantial heterogeneity, 

several sub-analyses focusing on different age groups, types of pain, choice of music 

were conducted. In spite of this effort, the effect of music on adult pain perception was 

significant, but remained heterogeneous (30 studies, MD = -0.46, 95%CI -0.75 to -0.17, p 

= 0.002, I² = 85%). Interestingly, the group that did not have a choice of music 

experienced significantly less pain than the control group (12 studies, MD = -0.77, 

95%CI -1.28 to -0.26, p = 0.003, I² = 88%), while the group with a choice did not. A 

significant and homogeneous effect was detected among patients experiencing acute pain 

following medical procedures or surgeries (11 studies, MD = -0.51, 95%CI -0.87 to -0.15, 

p = 0.005, I² = 35%). For four studies that reported the number of participants who had at 

least 50% pain relief, a separate analysis was conducted; this indicated that the music 

group had a 70% higher chance of experiencing a reduction in pain than the control group 

(RR = 1.7, 95%CI 1.21 to 2.37, p = 0.002, I² = 0%). Moreover, the authors noted a 

significant reduction in morphine requirements for the music group measured at two 

hours post-surgery (three studies, MD = -1.08, 95%CI -1.95 to -0.21, p = 0.01, I² = 0%), 

and 24 hours after surgery (five studies, MD = 5.68, 95%CI -8.78 to -2.58, p = 0.0003, I² 

= 0%).  
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Description of Music Interventions in Included Systematic Reviews 

In order to systematically appraise clinical trials investigating the health benefits 

of music, it seems essential to fully and systematically assess the music interventions 

implemented; however, I found a large difference among the systematic reviews in this 

respect as shown in Table 6. 

 

Table 6. 

Descriptions of Music Interventions in Included Systematic Reviews 

Reviewer  
& year 

Age group 
Description of 
music intervention 

Field of 
reviewer 

Refer to 
MM as MT

Bardia et al., 2006 N/A no Medicine no 

Bechtold et al., 2009* adult genre Medicine yes 

Bradt et al., 2011* all age genre, choice, equipment, 
duration, frequency,

MT no 

Bradt et al., 2013* all age genre, choice, equipment
duration, frequency

MT no 

Cepeda et al., 2006* all age choice, equipment Medicine no 

Engwall & Duppils, 2009 adult genre, choice Nursing no 

Hartling et al., 2009 neonatal genre, duration, frequency Researcher no 

Haslbeck, 2012 neonatal overall summary MT no 

Klassen et al., 2008* 1mo to 18 yrs. genre, duration, frequency, equipment Researcher yes 

Lee, 2013 1mo to 18 yrs. genre, choice, frequency, duration, 
equipment, protocol style, 
interventionist

MT no 

Nilsson, 2008 adult 17+ yrs. genre, choice, duration, frequency, 
equipment

Nursing yes 

Tam, 2008* 15 - 68 yrs. genre Nursing unclear 

Tsai et al., 2014* all age genre, choice, frequency, duration, 
active or passive, interventionist, 
group/individual

Nursing yes 

Zhang et al., 2012* all age duration, frequency, interventionist Researcher no 

Note. * indicates meta-analysis; MM: music medicine; MT: music therapy;  

 

In terms of the characteristics of interventions provided, the systematic reviews 

reported: musical genre (n = 10, e.g., classical, jazz, pop, etc.); choice of music (n = 7, 
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i.e., researcher-chosen, patient-chosen, patient-preferred genre or piece from provided 

list); active or passive participation (n = 1); and group or individual session (n = 1). With 

regard to the ‘dosage’ of music intervention, they reported: duration of exposure to music 

(n = 8); and frequency of music interventions (n = 8). Details about delivery method were 

also recorded: equipment used for music intervention (n = 6, i.e., use of headphones, 

earphones, loudspeaker, CD player, mp3 player, etc.); and interventionist (n = 3, i.e., 

intervention provided by medical personnel or music therapist). In addition, one reviewer 

tabulated protocol style (n = 1, i.e., individually tailored flexible protocol vs. standardized 

universal protocol). Bardia et al. (2006) did not discuss the music interventions, whereas 

Haslbeck (2012) provided an overall summary of interventions implemented in the 

studies she reviewed. 

Generally two types of professionals provide music interventions to patients: 

medical personnel (i.e., physicians, nurses, etc.) or trained music therapists. The 

distinctions between the two are delineated in the previous chapter, and their 

interventions are identified as music medicine and music therapy respectively. Of the 14 

systematic reviews analyzed in this study, only four (Bechtold et al., 2009; Klassen et al., 

2008; Nilsson et al., 2008; Tsai et al., 2014) designated music medicine practice as 

‘music therapy’ or used the terms ‘music,’ ‘music intervention’ or ‘music therapy 

interchangeably.’ Excluding systematic reviews conducted by music therapists (Bradt et 

al., 2011; Bradt et al., 2013; Haslbeck, 2012; Lee, 2013), two of the twelve reviewers 

(Bardia et al., 2006; Zhang et al., 2012) explicitly distinguished the two types of music 

interventions using the terms ‘music medicine’ and ‘music therapy,’ and four of the 
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reviewers identified music medicine practice simply as ‘music’(Cepeda et al., 2006; 

Engwall & Duppils, 2009; Hartling et al., 2009; Tam, 2008).  

Implications for Current Dissertation 

General Description and Overview 

This review of systematic reviews examined 14 studies that investigated the pain-

relieving effect of music in various settings for patients of all ages suffering from 

numerous types of pain. In terms of the classification of pain previously described, acute 

pain has been studied in terms of procedural and surgical pain; many reviews involved 

cancer pain. However, it was apparent that chronic pain had not been addressed 

frequently and requires further research.  

The AMSTAR checklist recommends the use of tables to provide detailed 

information on participants, interventions, and outcomes (Shea et al., 2007). Although 

most studies met this requirement, a few studies did not report the total number of 

participants, age groups, age range, mean age, or gender distribution. Thus, the checklist 

underscores the importance of fully describing and reporting the general characteristics of 

included trials. 

Quality Appraisal 

Included studies were mostly ‘moderate’ in quality. The outcome of the R-

AMSTAR elucidates the quality issues found in these systematic reviews. In general, 

most studies need to enhance their methodological standards in the areas of: data mining, 

considering all types of publications, clarifying inclusion/exclusion criteria, 

implementing a standardized quality assessment tool, integrating findings in the 
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conclusions, testing heterogeneity and publication bias, and finally claiming potential 

conflicts of interests. 

There seems to be some debate among reviewers and meta-analysts regarding 

certain methodological aspects of conducting systematic reviews. One is the issue of 

including or excluding qRCTs (quasi-randomized clinical trials). In this study, 10 

reviewers indicated that they included RCTs (randomized controlled trials) only, whereas 

three researchers incorporated qRCTs in addition to RCTs. The reasons for including or 

excluding qRCTs vary, but many researchers seem to believe that inclusion of qRCT 

studies threatens the integrity of systematic reviews because of increased risk of bias. A 

Cochrane editorial article addresses this issue and explains why qRCTs need to be 

considered (Lasserson, 2012).  

According to Lasserson, the risk of bias from quasi-randomization remains high, 

and one needs to be careful when integrating data. However, this issue often arises from 

poor reporting, as many researchers indicate that ‘participants were randomized’ without 

describing the full process. Thus, an automatic exclusion of qRCTs might mean 

excluding fully-reported high quality studies, while including RCTs that are poorly 

reported and low in quality (Lasserson, 2012). Therefore, he suggests the inclusion of 

both RCTs and qRCTs with rigorous quality appraisal and sensitivity analysis based on 

the randomization method. 

Another large inconsistency was found in the quality assessment tools used by 

included reviews. As shown in Table 2, five systematic reviews implemented tools that 

were uncommon, self-devised or created for another review. Based on the majority of the 
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studies, the general consensus appears to be that the Jadad (1996) or Cochrane Risk of 

Bias tools (Higgins & Green, 2011) are the most appropriate. Due to the fact that the 

Jadad scale does not take allocation concealment into consideration, some studies use a 

separate tool, such as Schulz and colleague’s (1995) approach to allocation concealment 

(Hartling et al., 2009), although there were no reviews in this study that incorporated this. 

Nevertheless, a study comparing the Cochrane Risk of Bias tools, Jadad, and Shulz’s 

approach found that these tools show a low agreement between the tests, and 

recommended that reviewers implement quality assessment tools with care and ample 

training (Hartling et al., 2009). 

One last issue to consider is the use of grey literature. In this study, only five 

authors (Bradt et al., 2011; Bradt et al., 2013; Klassen et al., 2008; Lee, 2013; Tam, 2008) 

included or attempted to retrieve grey or unpublished literature. Authors appear to have 

different rationales supporting or opposing the idea of including grey literature in their 

reviews. Some fear low internal validity or high risk of bias and exclude them, whereas 

others cautiously include them to avoid selection or publication bias. Both AMSTAR 

(Shea et al., 2007) and the Cochrane collaboration (Higgins & Green, 2011) recommend 

consideration of grey literature in order to conduct effective systematic reviews, 

consequently reviewers will need to incorporate them while implementing a strict method 

of quality appraisal. 

Focus on Music Intervention 

As illustrated previously, the systematic reviews included in this study described 

music interventions in a highly inconsistent manner, making it difficult to synthesize 
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findings. This certainly is not the only problem of systematic reviews. A number of trials 

I reviewed previously (Lee, 2013), omitted much information about music interventions 

in their reports, making it impossible to generate a comprehensive table without too much 

missing data. Robb, Burns and Carpenter (2011) proposed a comprehensive guideline for 

reporting music based interventions. Their list not only covers all the information 

accumulated in this review, but also adds characteristics such as ‘intervention theory’ and 

‘treatment fidelity;’ following such guidelines is likely to help reviewers investigate the 

issue of heterogeneity more effectively and improve the quality of music medicine and 

music therapy research. Nevertheless, when essential information is missing from 

research studies, one should attempt to contact authors to gather as much missing data as 

possible; this is considered an essential step in conducting high quality systematic 

reviews (Shea et al., 2007). 

Sub-analysis for Further Exploration 

As seen in many meta-analyses in this study, heterogeneity has been a major issue 

preventing researchers from drawing a sound, evidence-based conclusion. In an effort to 

identify and minimize heterogeneity and also to gain a better understanding of existing 

data, sub-analyses have been run based on age groups, types of pain, choice of music, and 

frequency of interventions (Bradt et al., 2011; Cepeda et al., 2006). In addition to 

continuing this investigation, if a sufficient number of trials can be pooled, further 

analysis can be performed featuring: benefit of music therapy vs. music medicine (Dileo, 

2006); effects of different genres of music (e.g., classical, jazz, new-age); impact of 

stimulative vs. sedative music (i.e., distractive vs. anxiolytic music); comparison of 
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equipment used (i.e., headphones vs. loudspeakers); level of alertness during procedures; 

duration of exposure to music prior to procedures; and secondary measurement of pain, 

such as vital signs. 

The Rationale for the Present Dissertation 

From the current review of systematic reviews and meta-analyses, it has been 

observed that the most recent meta-analysis solely devoted to the effects of music on pain 

was conducted by Cepeda et al. (2006) which included trials published between the years 

1986 and 2003. Thus, a new, full systematic review is timely because a number of 

clinical trials have been added to the literature during the last decade. Furthermore, 

Cepeda et al. (2006) pooled trials without distinguishing between music medicine and 

music therapy; this, presents numerous heterogeneity issues due to the fundamental 

differences in the role of music, the interventionist, and catalyst for change. Consequently, 

a subsequent comprehensive systematic review is vital in an attempt to synthesize the 

current literature and resolve these heterogeneity issues. 

I could not locate systematic reviews focusing on chronic pain or specific areas 

such as hospice, labor and delivery or dental procedures for this review. Likewise, 

reviews involving neonatal and pediatric patients were relatively scarce compared to 

other areas. Moreover, only a few reviews examined the effect of music on analgesic use. 

Therefore, a more up-to-date, comprehensive review is needed entailing all populations 

across different settings and age groups.  

In addition, the heterogeneous results found in various meta-analyses warrant the 

need for a further investigation of the source of heterogeneity. Because music 
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interventions are one of the frequently suspected sources of inconsistencies, a 

comprehensive analysis and sub-analysis, according to various musical variables, may 

yield different insights and understandings of the existing data. 

Research Questions for Current Study 

The primary focus of this study is to answer the following questions:  

1. How effective is music in reducing pain for patients of all ages and populations 

when compared to standard care?  

2. How effective is music in reducing analgesic use when compared to standard care?  

3. How effective is music in alleviating pain as measured by lowered vital signs (i.e., 

heart rate, respiration rate, and systolic and diastolic blood pressure) when 

compared to standard care? 

4. Is there a difference between the effectiveness of music medicine and music 

therapy in reducing pain, analgesic use and vital signs when compared to 

standard care? 

5. As moderator variables, how influential are pain subtypes (i.e., procedural, acute, 

chronic, cancer pain), patient-characteristics (e.g., age, gender, race, etc.), and 

intervention-characteristics (e.g., genre, style, choice, dosage, delivery, timing, 

etc.) on the effectiveness of music in reducing pain, analgesic use, and vital signs 

when compared to standard care?  
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CHAPTER 3 

METHOD 

Inclusion Criteria 

Types of Studies 

Studies included in this review were limited to randomized controlled trials (RCT) 

published between 1995 and 2014 in English, German, Korean and Japanese. Articles in 

these languages were included as I am fluent in English and Korean, and I have two 

colleagues fluent in the other two languages. In general, with the development of research 

guidelines, starting with the Standardized Reporting of Trials (SORT) statement in 1995, 

clinical trials from more recent years are considered higher quality in their methodology 

and reporting style (Tsai et al., 2014). Consequently, studies from the past two decades 

were chosen as an effort to reduce the heterogeneities found in the previous meta-

analyses. Unpublished grey literature was also sought out if the study met the inclusion 

criteria. All search strategies used are described below. 

Types of Participants 

Because of the large difference in the scope of practice and issues, studies 

involving musicians who sustained neurological or musculoskeletal injuries from playing 

instruments were excluded from this study. There were no age restrictions on participants, 

or in type of medical procedure. There were no other limitations in regards to gender, 

ethnicity, types of pain, or medication use.  
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Types of Interventions 

As delineated in the first chapter, this review intended to survey all music therapy 

and music medicine studies that incorporated a standard care group. However, I 

eliminated studies that combined two or more approaches (e.g., music and video, 

progressive muscle relaxation, massage, or nature sounds), or studies that employed non-

standard care groups as comparison groups, specifically comparison groups that received 

another form of intervention such as imagery or audiobooks. Music medicine studies that 

fell outside of the usual practice, such as those that used live musicians, directed/guided 

imagery techniques or vibroacoustic equipment were excluded. These exclusion criteria 

were developed to minimize heterogeneity caused by differences in interventions.  

Types of Outcome Measures  

The main outcome was participants’ self-reported level of pain, measured by 

validated visual analog scales (VAS), faces scales, numerical rating scales (NRS), and 

other validated pain scales or questionnaires (e.g., the McGill pain questionnaire). In 

addition, pain or distress data measured by validated observational tools (e.g., 

Observational Scale of Behavioral Distress–Revised (Elliott, Jay, & Woody, 1987)) were 

included. Assessment tools were considered validated if there was at least one published 

article in a peer reviewed journal supporting the reliability and validity of the tool. The 

secondary outcomes were physiological measures, such as heart rate, systolic blood 

pressure, diastolic blood pressure and respiration, and amount of anesthetic and opioid 

intake.  

 



61 

 

Search Methods for Identification of Studies 

Database Search 

I consulted two university reference librarians to develop a strategy for a 

comprehensive database search. In addition, search steps developed in previous 

systematic reviews and meta-analyses were cross-checked to ensure a thorough search. 

During the first three weeks of December, 2014, I conducted electronic searches using 

the following databases: Academic OneFile, Academic Search Premier, CINAHL, Global 

Health, Google Scholar, Healthstar, Medline, ProQuest Digital Dissertations, PsycINFO, 

RILM Abstracts of Music Literature, RISS International (Korean DB), Web of Science. 

The search strategies used for each search are listed in Appendix M.  

Additional Search 

The following music therapy and related journals were hand-searched: Australian 

Journal of Music Therapy (1995-2014), British Journal of Music Therapy (1995-2014), 

Canadian Journal of Music Therapy (2004-2014), Japanese Music Therapy Association 

Journal (2001-2013), Journal of Music and Human Behaviors (Korea, 2004-2014), 

Journal of Music Therapy (1995-2014), Korean Music Therapy Association Journal 

(1999-2014), Music and Medicine (2009-2014), Music Therapy Perspectives (1995-2014), 

New Zealand Journal of Music Therapy (1995-2014), Nordic Journal of Music Therapy 

(1995-2014), Voices: World Forum for Music Therapy (2001-2014). I also cross-checked 

reference lists of all included clinical trials, systematic reviews and meta-analyses, as 

well as Google Scholar and available online conference proceedings in order to locate 

unpublished grey literature, on-going studies and studies that are not catalogued 
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electronically. Lastly, I contacted directors of eighteen Ph.D. music therapy programs 

worldwide to inquire if they were aware of any unpublished or yet-to-be published 

controlled trials on this topic.  

Data Collection and Analysis 

Study Selection 

First, I examined titles, keywords and abstracts of identified articles to eliminate 

irrelevant studies. Then, full texts were inspected to check against the inclusion and 

exclusion criteria. When I encountered studies that were questionable as to whether they 

met the inclusion criteria, I contacted my research advisor to discuss the details and 

clarify issues before making a final decision.  

Data Extraction 

I modified the data extraction form used by Bradt, Magee, Dileo, Wheeler, and 

McGilloway (2010) and converted it into a Microsoft Excel™ file to extract data from 

selected articles. The form captured: (1) general information, (2) research design, (3) 

participant characteristics, (4) methodological quality, (5) outcome measures, (6) 

statistical data, and (7) details about type and nature of music interventions. I used only 

the information reported originally in the research article or dissertation extracting and 

analyzing data; I did not attempt to obtain missing data from the author(s) because of 

time limitations.  

Outcomes 

Statistical data extracted from each study included sample sizes, and means and 

standard deviations for both treatment and control groups. If only the mean and standard 
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deviation of change scores from pretest to posttest were available, it was noted, and data 

were extracted in the same manner. For studies that use wait-list control group or 

crossover design, scores from the first phase of the clinical trial were extracted.  

Assessment of Study Quality and Risk of Bias 

I evaluated the quality of each study according to the Cochrane Handbook for 

Systematic Reviews of Interventions (Higgins & Green, 2011). Specific areas assessed 

for quality and bias appraisal were: (1) randomization, (2) allocation concealment, (3) 

blinding of research personnel who administer music or music therapy intervention, (4) 

blinding of study participants indicated as ‘subjective assessors,’ (5) blinding of objective 

outcome assessors, (6) intention to treat analysis, (7) selective reporting, and (8) other 

sources of bias. Each area was rated as ‘low,’ ‘unclear’ or ‘high risk of bias’ according to 

the criteria specified below.  

Randomization 

If a method of group allocation ensured that every participant had an equal chance 

of being selected for either group with no chance for the researcher to predict the result, it 

was rated as ‘low bias’ (e.g., coin flipping, drawing of lots, computer-generated number 

list, or table of random numbers). It was rated as ‘unclear’ if the researcher did not 

specify or discuss the process of group allocation. If a study used a quasi-randomization 

or systematic method of allocating participants such as by alternation, date of birth or 

medical record number, it was excluded from the meta-analysis.  

 

 



64 

 

Allocation Concealment 

If the research staff responsible for recruitment and group allocation is aware of 

the result of allocation before or during the recruitment process, it may influence the 

consent decision or group assignment (Higgins & Green, 2011). Therefore, allocation 

concealment was rated as ‘low risk of bias’ if appropriate methods of concealing the 

information, such as serially-numbered, opaque sealed envelopes, or central 

randomization were used. If authors did not discuss the recruitment or allocation process 

in detail, it was rated as ‘unclear.’ If a researcher could predict the allocation results prior 

to group assignment, it was rated as ‘high bias.’  

Blinding of Research Personnel 

For this item, I evaluated if the research personnel providing music intervention 

or music equipment were blinded to the group allocation. It is impossible for music 

therapists to be blinded to the treatment condition, so all music therapy studies were rated 

as ‘high bias’ for this item. Some music medicine studies used blank CDs and 

headphones for the control group, in order to achieve the blinding of research staff. 

Studies were rated ‘unclear’ if the authors did not discuss the process in detail.  

Blinding of Subjective Outcome Assessors 

Blinding outcome assessors can ensure objectivity of data, yet it cannot be 

achieved when participants discover their group allocation by listening to music or 

participating in a music therapy experience. Thus, most participants in the experimental 

group were aware of their group allocation factor unless music was introduced when the 

participants were under general anesthesia. Because of this limitation, most studies that 
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use subjective data (e.g., participant’s reported level of pain or distress) were rated as 

‘high bias.’ If studies did not report the use of subjective outcome measures, they were 

rated as ‘low bias.’ 

Blinding of Objective Outcome Assessors 

Studies that used independent outcome assessors for data collection could achieve 

this blinding by carefully controlling the time and place of assessments, or by utilizing 

blank CDs and headphones for music medicine studies. Blinding was rated as ‘unclear’ if 

detailed information about the steps of data collection were omitted or unavailable. 

Intention-to-treat Analysis 

For this item, I examined if each study reported the attrition rate with 

corresponding reason for dropouts. If the attrition rate was less than 20% and reasons for 

dropouts were similar for both groups, it was rated as ‘low bias.’ When either one of 

these conditions was not met, it was rated ‘high bias.’ If attrition was not reported or the 

information was not unavailable, it was rated as ‘unclear.’  

Selective Reporting 

Selective reporting was indicated when studies failed to clearly report data for all 

intended outcomes. Thus, I compared outcomes listed in the method section with data 

reported in the result section for each study. If all statistical data, such as means, standard 

deviations, and/or levels of significance were clearly stated for all intended outcomes, it 

was rated as ‘low bias.’ If the result was discussed briefly, indicative only of the 

significance level, it was considered ‘unclear.’ When authors omit results of one or more 

outcomes, it was rated as having a ‘high risk of bias.’ 
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Other Sources of Bias 

This item examined if there were any indications of financial or other conflicts of 

interests. Generally, I rated this as ‘low’ if authors indicated a funding source which had 

no foreseeable financial-interest in the research outcome or declared no conflict of 

interest in their report. It was rated ‘unclear’ if no statements about the funding source or 

conflict of interest were found.  

Risk of Bias Table with Support for Judgment 

A risk of bias table for each study with corresponding reasons for each appraisal 

was created (see Appendix K). These tables include a section called support for judgment, 

which lists direct quotes from each study that led to each decision. When clarification 

was necessary for certain studies, I conferred with my research advisor to verify the 

accuracy of quality assessments.  

Measures of Treatment Effect 

All outcome data were processed as continuous variables to calculate the 

standardized mean differences (SMD) or mean differences (MD) with 95% confidence 

intervals. SMD is used when outcomes from various scales are combined, whereas MD is 

calculated to present outcomes that utilize an identical assessment tool (e.g., 0-10 

numeric rating scales, vital signs).  

Management of Missing Data 

If essential data needed for meta-analysis (e.g., means and standard deviations) 

were missing, I excluded those studies without attempting to impute missing outcomes. 
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Assessment of Heterogeneity 

The study used I² statistics to evaluate heterogeneity among pooled data. This is a 

statistical tool for reporting heterogeneity by estimating the percentage of total variation 

across trials (Higgins & Thompson, 2002). Interpretation of the results are conducted 

based on the guidelines proposed by Higgins and Thompson, which indicate that 

percentages roughly around 25%, 50%, and 75% can be considered ‘low,’ ‘medium’ and 

‘high’ heterogeneity respectively (2002). In addition, forest plots were visually inspected 

to identify and explore significant outliers.  

Assessment of Reporting Biases 

Publication bias was examined by visually inspecting a funnel plot generated 

from 0-10 pain intensity scales. The potential reporting bias was assessed using the 

guidelines presented by Sauerland and Seiler (2005).  

Data Synthesis 

I used the Review Manager (RevMan 5.3.3) to process the statistical data from all 

included studies. As indicated earlier, it was anticipated that some studies would only 

report change scores from pretest to posttests. According to the Cochrane Handbook, one 

may pool means and mean change scores together under one analysis, if mean difference 

(MD) is used to run pooled-estimates in place of standardized mean difference (SMD) 

(Higgins & Green, 2011). One limitation of using the mean difference is that all included 

studies must use the identical assessment tool, thus only the change scores derived from 

commonly used measurement tools were included in the final meta-analysis. Because 

heterogeneity is anticipated from observation of previous meta-analyses, I used the more 
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conservative random-effect model to calculate the pooled estimates while examining 

heterogeneity with the I² statistics (Higgins & Thompson, 2002).  

Moderator Analysis 

Moderators are factors that cause variability in effect sizes. Variability can occur 

from differences in characteristics of participants, treatments, study designs, and many 

other aspects of clinical trials (Littell et al., 2008). One way of conducting a moderator 

analysis is by running subgroup analyses between studies with and without certain 

characteristics that are predetermined as potential moderators.  

For this study, predetermined moderators were intervention types (i.e., music 

therapy vs. music medicine); age groups; pain types (i.e., acute, procedural, & chronic / 

cancer); levels of choice in selection of music in MM studies (i.e., researcher-chosen, 

participant-preferred, and participant-chosen music); and intervention styles among MT 

studies (i.e., passive engagement vs. active engagement). Although not predetermined, I 

added one additional analysis on the presence/absence of rationale for music selection in 

MM studies. This decision was made based on my observations during data analysis and 

also recommendation by Robb and colleagues (2011). 

In order to minimize heterogeneous results found in previous meta-analyses, 

additional analyses were conducted on methodological moderators (i.e., randomization 

method, allocation concealment, and blinding of outcome assessors). The first analysis 

compared studies that utilized both clear randomization method and allocation 

concealment with studies that met only one or neither criteria. The second analysis 

examined studies that did or did not blind their objective assessor in their observational 
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assessment of pain. When necessary, sensitivity analysis was performed by removing 

outliers to test if a single study influenced the overall effect size or heterogeneity. All 

results from the above analyses are listed in the following results section. 
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CHAPTER 4 

RESULTS 

Description of Studies 

Results of the Search 

The electronic search of 12 databases yielded 11,323 citations. After reviewing 

titles and abstracts, 10,966 irrelevant or duplicate titles were removed and 357 articles 

remained. An additional 16 articles were identified by cross-checking reference lists of 

all relevant systematic reviews and meta-analyses, hand-searching 12 music therapy-

related journals, and by contacting directors of 18 Ph.D. music therapy programs 

worldwide. In all, I retrieved and reviewed a total of 357 studies, and excluded 256 

studies based on the inclusion and exclusion criteria specified in the previous chapter. 

Figure 3 illustrates the process of study selection, and the list of excluded studies and 

reasons for their removal can be found in Appendix C.  

As a result, 101 articles were included in this meta-analysis consisting of ninety 

music medicine and eleven music therapy studies. Of the 101 articles, seven published in 

peer-reviewed journals were based on the first author’s doctoral dissertation (Allred, 

Byers, & Sole, 2010; Binns-Turner, Wilson, Pryor, Boyd, & Prickett, 2011; Broscious, 

1999; Ghetti, 2013; Huang, Good, & Zauszniewski, 2010; Phumdoung & Good, 2003; 

Siedlecki & Good, 2006). Thus, I obtained data from both their dissertations and peer-

reviewed journal articles, but did not count them twice. This brought the number of 

included studies to 84 for music medicine and 10 for music therapy. On the other hand, 

two music medicine articles reported two separate clinical trials each (Koch, Kain, Ayoub, 
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& Rosenbaum, 1998; MacDonald, Mitchell, Serpell, Davies, & Ashley, 2003), increasing 

the number of included MM studies to 86. Lastly, because Schou (2008) compared three 

groups comprised of a music therapy, a music medicine and a standard care group, I 

entered them separately, once as music therapy vs. standard care and again as music 

medicine vs. standard care, with corresponding group data as separate clinical trials. 

Therefore, the final number of studies analyzed for this meta-analysis was 97; 87 for 

music medicine and 10 for music therapy, and the total number of participants involved 

in these studies was 9,212. The actual number of participants analyzed varies according 

to the type of intervention and outcomes. More detailed information can be found later in 

this section under each outcome evaluation.  

Characteristics of Included Studies 

General Characteristics 

The final sample consisted of 69 2-arm parallel, 19 3-arm parallel, five 4-arm 

parallel, and three randomized crossover RCTs. The studies were conducted all over the 

world, but most frequently in Asia, Europe and North America. Only a few studies were 

from Africa, the Middle East and South America. Table 7 lists all the countries and 

regions for the included studies. Ninety trials were reported in English, whereas six were 

in Korean (Hyun et al., 2004; Jeon, 2004; Kim & Kim, 2009; Kim & Kim, 2010; Kim et 

al., 2004; Seo & Hong, 2010). None of the retrieved articles in German or Japanese 

language met the inclusion criteria. 

 

  



72 

 

Figure 3. 

Flowchart of Study Selection Process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7. 

Region and Country of Included Trials 

Region # of studies Country 
Africa 1 Egypt 

Asia 27 China & Hong Kong SAR, India, Japan, Malaysia,  
South Korea, Taiwan, Thailand, Vietnam   

Europe 24 Denmark, Finland, France, Greece, Iceland,  
Italy, Scotland, Sweden, Turkey, UK 

Middle East 6 Iran, Israel 
North America 37 Canada, USA 
South America 1 Colombia 

# of records identified through  
database searching = 11,323 
  CINAHL = 792 
  PsyINFO = 887  
  Academic OneFile = 1,828 
  Academic Search Premier = 664 
  Medline = 1,018 
  ProQuest = 782 
  HealthStar = 1,072 
  GlobalHealth = 61 
  RILM = 1,487 
  Web of Science = 1,544 
  Google Scholar = 1,001 
  RISS International = 187 

Excluded = 10,965 
  Duplicates = 548 
  Irrelevant/ 
  no RCT = 10,397 
  In untranslatable  
  foreign language = 20 

# of additional records 
Identified through  
other sources = 16 
  Reference lists = 14 
  Hand-searching = 1 
  Ph.D. directors = 1 

Full papers reviewed = 358 

Excluded = 257 
  Atypical intervention = 39 
  Foreign language = 5 
  Full text unavailable = 5 
  Insufficient data = 38 
  Not RCT = 73 
  No pure control group = 22 
  Participants not relevant = 17 
  Quasi-RCT = 25 
  Secondary analysis = 4 
  Unrelated outcome = 29 

Included articles = 94(7) 
 Music medicine = 84(6) 
 Music therapy = 10(1) 
 (additional articles of same trials) 
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Characteristics of Participants 

The trials ranged in sample sizes from 25 to 617 with a mean sample size of 95.96 

(SD = 79.72) and a median of 66.5. Studies were conducted with participants receiving 

medical care within 20 different medical specialties as listed in Table 8. Fifty studies 

targeted acute pain, whereas 34 investigated procedural pain. Only 12 studies focused on 

cancer or chronic pain. Eighty-eight studies involved adult patients, but only eight trials 

involved children. Of the 88 studies, one trial also included adolescents over 15 years 

(Jose, Verma, & Arora, 2012), and two studies solely focused on the elderly population 

(Masuda, Miyamoto, & Shimizu, 2005; Ottaviani, Bernard, Bardin, & Richette, 2012). 

The eight studies involving children included studies targeting newborn babies (Zhu et al., 

2014) and adolescents (Kristjánsdóttir & Kristjánsdóttir, 2011). Based on reported 

information from 81 studies, the mean age was 48.37 for the adults and 9.36 for the 

children.  

Table 9 illustrates different populations and settings according to types of pain 

and music intervention. The data indicate that RCTs on pain from both music medicine 

and music therapy concentrated heavily on adult inpatient settings. In terms of specific 

types of pain under investigation, more music medicine studies focused on acute pain, 

whereas music therapy studies investigated cancer pain more than other types 

(Fredenburg & Silverman, 2014; Gutgsell et al., 2013; Kim & Kim, 2009; Kim & Kim, 

2010). 
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Table 8. 

Medical Specializations & Settings of Included Studies 

Specialization Inpatient Outpatient Total 

Cardiology 10 2 12
Dentistry 2 2
Emergency Medicine 3 3
Gastroenterology 5 5
General medicine 2 1 3
General surgery 8 2 10
Hospice 3 3
Intensive care 1 1
Neonatology 1 1
Nephrology 2 2
Neurology 1 2 3
OBGYN 15 5 20
Oncology 8 2 10
Oriental Medicine 1 1
Orthopedic 6 1 7
Pain clinic 1 1
Pediatric 1 1
Radiology 1 1 2
Rehabilitation 1 1
Urology 3 5 8
Total 59 37 96

 

 

Table 9. 

Interventions by Types of Pain, Age Groups & Settings 

Interventions / pain types 
Adults Children 

Total 
Inpatient Outpatient Inpatient Outpatient 

Music Medicine 50 30 2 4 86 

Acute pain 40 7 47 (55%) 

Cancer/Chronic pain 5 2 7 (8%) 

Procedural pain 5 21 2 4 32 (37%) 

Music Therapy 6 2 1 1 10 

Acute pain 2 1 3 (30%) 

Cancer/Chronic pain 4 1 5 (50%) 

Procedural pain 1 1 2 (20%) 

Total 56 32 3 5 96 
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A total of sixty one studies reported the gender of participants; these included 

53.8% male overall with 49.9% male participants for the adult group and 57.7% male for 

the children’s group. The gender distribution was similar for MM and MT groups. About 

half (56.8%) of the studies conducted in North America reported the ethnicity of their 

participants; 19 of these studies reported the mean number of Caucasians as 76.98%, with 

a range from 40 to 100%. However, 70% of the participants were African-Americans in a 

study by Simcock and colleagues (2008), and in another study, 85.6% were Hispanic 

(Guerrero, Castano, Schmidt, Rosario, & Westhoff, 2012). Ethnicity was not reported in 

studies conducted in other regions. Because most studies had ‘language proficiency’ as 

one of their inclusion criteria for participation, it could be inferred that participants were 

ethnically homogeneous, particularly among studies conducted in Africa, Asia, and the 

Middle East. Appendix D lists characteristics of participants in all included studies. 

Outcome Measures 

A total of 75 studies (78%) relied upon participants’ own rating of pain intensity 

using 0-10 scales such as Visual Analog Scales (VAS), Faces Scales (FS), Numeric 

Rating Scales (NRS), and Verbal Rating Scales (VRS). Other subjective tools included 

the Magill Pain Questionnaire (MPQ), visual analog scale of emotional distress from pain 

(VAS-Distress), and Brief pain inventory (BPI). Five studies employed objective 

assessments of pain using validated tools, such as CAMPIS-R: Child-adult medical 

procedure interaction scale-Revised (Yinger, 2012); CHEOPS: Children's Hospital of 

Eastern Ontario Pain Scale (Yu, Liu, Li, & Ma, 2009); FLACC: Face, Legs, Activity, Cry, 

Consolability Scale (Gutgsell et al., 2013); NIPS: Neonatal infant pain scale (Zhu et al., 
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2014); and OSBD-R: observational scale of behavioral distress–revised (Hartling et al., 

2013). 

The secondary outcomes of pain were physiological measures, including heart 

rate, respiration rate, mean arterial blood pressure, systolic blood pressure, and diastolic 

blood pressure. A number of studies also investigated analgesic intake during or after 

medical or surgical procedures. These were categorized as anesthetics (i.e., Propofol, 

Isoflurane & Sevoflurane), opioids (i.e., Alfentanil, Fentanyl, Meperidine, Morphine & 

Tramadol), non-opioids (i.e., Acetaminophen & Diclofenac), and sedatives (Midazolam 

& Versed). General characteristics and outcome measures of all included studies are 

tabulated and presented in Appendix E and F.  

Intervention Characteristics of Music Medicine Studies 

As described previously, there were 87 randomized clinical trials that investigated 

the impact of music medicine on various types of pain. Fifty-five studies (63%) prepared 

lists of music from which the participants chose specific songs, a style, instrument type or 

genre of music that they preferred. In this meta-analysis, this type of music selection was 

identified as ‘participant-preferred’ (PP). Genres of music commonly provided were 

classical, easy listening, new age, slow jazz and soft rock. Other genres of music offered, 

although not as frequent, were folk, rock, disco, inspirational, religious, Caribbean, 

country western, sound tracks, blues, swing, country, Celtic, reggae, hip-hop, alternative, 

top ten, and soul music. Some selections were based on the participants’ preference for 

certain instruments, including piano, harp, orchestral, synthesizer, acoustic, flute, violin, 

and other ethnic instruments, such as reed flute or bamboo flute. Sometimes, religious 
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music was offered, including gospel, hymns, Buddhist hymns and devotional songs. Also, 

specific ethnic music was offered, including Chinese classical, Spanish, Malay, 

Taiwanese, Korean country, Korean art, K-pop, Hindi, Cazab, traditional Japanese 

(Gagaku, Noh songs & Enka), traditional Vietnamese, Greek folk, Turkish art, folk & 

classical, and Israeli music. Lastly, meditative music, nature sounds combined with music, 

and specially composed relaxation music (e.g., Musicure) were also used. 

Ten clinical trials utilized procedures wherein participants were asked to bring 

their own music (Ayoub, Rizk, Yaacoub, Gaal, & Kain, 2005; Ebneshahidi & Mohseni, 

2008; Koch et al., 1998, Trial 1 & 2; Kulkarni, Johnson, Kettles, & Kasthuri, 2012; 

MacDonald et al., 2003, Trial 1; Şen, Ateş et al., 2009; Şen, Sizlan et al., 2009; Simcock 

et al., 2008); this was classified as ‘participant-chosen’ music (PC) in this analysis. Due 

to vast differences in musical tastes, participants brought a wide variety of music; 

however Macdonald and colleagues reported that about 70% of the participants in their 

experimental group selected popular music (2003). Other studies did not describe the 

type of music participants selected for themselves.  

Twenty-two trials (25%) used researcher-chosen (RC) music in which participants 

listened to particular pieces of music selected by their researchers. Among them, six 

studies listed the specific pieces of music that they utilized (Beaulieu-Boire et al., 2013; 

Bechtold, Perez, Puli, & Marshall, 2006; Blankfield, Zyzanski, Flocke, Alemagno, & 

Scheurman, 1995; Hartling et al., 2013; Nagata et al., 2014; Zhu et al., 2014), whereas 11 

studies only provided the style or genre of music that they used. Four studies did not 

specify or describe their choice of music (Laurion & Fetzer, 2003; Ottaviani et al., 2012; 
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Press et al., 2003; Sen et al., 2010). The duration of music listening was highly variable 

among trials. Based on the data from 63 studies, the mean duration of the music 

intervention was 37.8 minutes (SD = 28.5), with a range from one minute to 180 minutes 

and mode of 30 minutes.  

Robb et al. (2011) urged researchers to specify rationales for their selection and 

application of music when reporting music-based interventions. In addition, these authors 

stressed the importance of explaining the qualities of the music and delivery method with 

the anticipated outcomes in mind. From my review of the included studies, I found that 

many studies omitted essential information about the music interventions used. Among 

MM studies, 72 trials (82.8%) did not report the specific music they used, 20 studies 

(23%) did not indicate the duration of their music intervention, nine studies left out all 

information about their music, and six studies did not explain the equipment used to 

deliver music (i.e., headphones or speakers).  

In order to assess whether included studies provided selection criteria or a 

rationale for their choice of music or music intervention, I examined and recorded 

whether the researchers cited published works or clinical trials as a basis or rationale for 

their music selection; consulted music therapists, researchers, or professional musicians; 

or specified two or more aspects of musical criteria that they considered in terms of 

tempo, style, harmony, rhythm, instrumentation, range, and whether or not it had vocal 

parts. Upon classification, I found that 26 studies (30%) described the musical criteria 

that they adopted, 21 trials (24%) took recommendations from the published literature, 

and 13 studies consulted experts in the area. Thirty-seven trials (42.5%) implemented at 



79 

 

least one of the three methods when developing their MM intervention, whereas three 

studies utilized all three (Chiang, 2012; Jafari, Emami Zeydi, Khani, Esmaeili, & 

Soleimani, 2012; Schou, 2008). Characteristics of music interventions are tabulated and 

presented in Appendices G and H. 

Even though the scope and nature of practice between MM and MT interventions 

are very different, MM studies have used a variety of terms in describing their 

interventions. When I analyzed what MM studies called their interventions, I found that 

51 studies (58.6%) used terms such as ‘music,’ ‘music listening’ or ‘music intervention,’ 

and 12 authors referred to their MM intervention as ‘music therapy.’ The latter group of 

authors used both terms, MM and MT, interchangeably. As shown on Table 10, I 

discovered that music medicine was most poorly differentiated from music therapy 

among studies in Asia.  

 

Table 10. 

Titles Used to Describe MM in Different Regions 

Regions 
Music, listening, 
or intervention 

Both terms 
interchangeably 

Music 
Therapy 

Total 

Africa 1 1 

Asia 11 14 9 34 

Europe 12 2 1 15 

Middle East 3 3 6 

North America 23 5 2 30 

South America 1 1 

Total 
51  

(58.6%) 
24 

(27.6%) 
12 

(13.8%) 
87 

 

To investigate a potential trend in titles of MM interventions over time, I 

categorized different terminologies used according to different time frames in Table 11. 
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This table shows that the use of the term, ‘music therapy,’ to describe MM practice has 

appeared more frequently in the recent five years among studies conducted in Asian 

countries. On the other hand, a trend can be noticed in how researchers in other regions 

have differentiated MM and MT more accurately as time progressed. Details of 

intervention characteristics of MM studies are tabulated and included in Appendix G. 

 

Table 11. 

Titles Used to Describe MM in Different Regions According to Four Time Frames 

1995~1999  2000~2004  2005~2009  2010~2014 

Regions MI IC MT  MI IC MT  MI IC MT  MI IC MT 

Africa   1   

Asia 1   2 3  3 5 1  5 6 8 

Europe   4 1  2 1  6 1 

Middle East   1  1 1  1 2 

North America 8 1   3 2 2  7 1  5 1 

South America 1     

Note. MI: music or music interventions; IC: both terms interchangeably; MT: music therapy 

 

Intervention Characteristics of Music Therapy Studies 

There were ten music therapy clinical trials included in this meta-analysis. Two 

studies conducted by the same researchers (Kim & Kim, 2009; Kim & Kim, 2010) 

investigated the effect of a single group music therapy session on pain, whereas the 

others examined the impact of individual MT sessions. In terms of the levels of 

participants’ music involvement, five studies (Bradt, 2001; Ghetti, 2013; Ghetti, 2011b; 

Kim & Kim, 2009; Yinger, 2012) included a more active style of engagement by 

providing recreative and creative methods, whereas four trials (Clark et al., 2006; 
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Fredenburg & Silverman, 2014; Gutgsell et al., 2013; Schou, 2008) used sessions 

involving receptive methods with passive participation. One study by Kim and Kim 

(2010) compared the two types of approaches by conducting two separate MT groups: 

one with a receptive approach and the other with a singing-centered recreative approach.  

Most studies provided one single MT session, but three studies (Bradt, 2001; 

Clark et al., 2006; Schou, 2008) implemented slightly different formats. Bradt (2001) 

randomized the sequence of two MT and one standard-care session, and reported results 

from every phase. Only the post-test data from the first MT session was used for this 

meta-analysis. Clark (2006) offered a 45-60 minute psycho-educational session described 

as an ‘interview’ wherein the therapist assessed the client’s musical preference, educated 

participants on relaxation techniques, and provided a personalized music program. The 

frequency and duration of listening to music after that was different for each individual 

participant. Schou (2008) facilitated guided relaxation with music and imagery for 

patients undergoing cardiac surgery once before and 2-4 times after the surgery. For this 

analysis, I extracted data from the post-test of the first session following heart surgery. 

More information about the MT interventions can be found in Appendix H.  

Results of Risk of Bias Assessment 

Randomization 

To determine this, I assessed whether the included studies clearly described the 

method of random allocation. Upon assessment, I found that 68 trials implemented a 

proper method, whereas 28 studies (29%) did not.  
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Allocation Concealment  

The results of group allocation were properly concealed to the recruiter and 

participants until all informed consents were obtained in 26 studies (27%), but not in 

three studies (3.2%). The rest of the studies (69.8%) did not mention allocation 

concealment procedures.  

Blinding Interventionist 

Blinding the researcher was not possible and/or not described in most studies 

(94.8%), but it was adequately performed in five MM studies (5.2%) (Beaulieu-Boire et 

al., 2013; Ikonomidou, Rehnstrom, & Naesh, 2004; Migneault et al., 2004; Nguyen, 

Nilsson, Hellström, & Bengtson, 2010; Yu et al., 2009).  

Blinding Subjective Assessor 

Due to the nature of music intervention, most studies could not prevent 

participants from knowing their group allocation. However, it was achieved among five 

MM studies, as four studies (Migneault et al., 2004; Reza, Ali, Saeed, Abul-Qasim, & 

Reza, 2007; Simcock et al., 2008; Szmuk et al., 2008) provided music after participants 

were sedated, and Bechtold and colleagues (2006) did not reveal the independent variable 

(i.e., music) to their participants.  

Blinding Objective Assessor 

Risk of bias for this item was rated as ‘low’ for 67 studies (69.8%), because 37 of 

them did not use objective assessment tools (38.5%), and 30 trials (31.3%) used proper 

blinding of their assessors to the allocation information. Among the rest, 16 studies did 
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not blind the outcome assessors, and 22 trials did not describe the process of blinding 

assessors.  

Intention-to-treat Analysis 

Attrition rate was adequately reported and explained in 74 trials (77.1%). On the 

other hand, withdrawals were either too high or reported without reasons in five studies 

(5.2%), and were not clearly described in 17 studies (17.7%).  

Selective Reporting  

All outcomes were discussed in 90 studies (93.8%), however there were six 

studies with missing or unclear information (6.4%).  

Other Sources of Bias 

Sixty-two studies (64.6%) either declared no conflict of interest or disclosed their 

funding sources. Thirty-three studies (35.4%) were rated as ‘unclear,’ as the above 

information was missing. A risk of bias graph and summary for all included studies can 

be found in Appendix I and J. 
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Results of Meta-Analysis 

Research Question 1: The Effects of Music on Pain 

A series of meta-analyses on three primary outcomes was conducted to address 

the following research question: How effective is music in reducing pain when compared 

to standard care? The primary outcomes of this meta-analysis included results that were 

obtained from patients’ own rating of pain intensity on 0-10 scales, those that used other 

than 0-10 pain scales, such as objective assessment of pain via observational tools, and 

those that measured emotional distress from pain. Table 12 lists overall results of the 

meta-analyses and includes analysis numbers that correspond to the forest plots in 

Appendix L. Forest plots provide a graphical illustration of the relative strength of 

treatment effects, as well as more detailed statistical information about all individual 

trials included in meta-analyses.  

Pain Intensity According to 0-10 Scales 

In this analysis, scores from various types of 0-10 pain intensity scales were 

analyzed together using the mean difference statistic (MD). A number of studies utilized 

100 mm VAS (visual analog scale) which recorded pain levels out of 100, not 10. 

Because computation of mean difference statistic requires all data to be in the same 

format, I simply divided the scores from 100 mm VAS by 10, in order to convert the 

numbers to a comparable 0-10 format. 

A total of 76 studies involving 6,487 participants examined the effect of music 

interventions on the subjective perception of pain using 0-10 scales. A pooled estimate of 

the data indicated that the music group showed a significantly lower level of pain than the 
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standard care group by 1.13 units on the 0-10 scales (95% CI -1.44, -0.82, p < .00001). 

However, this result was highly inconsistent among the studies analyzed (I² = 95%).  

Pain Intensity According to Other Pain Scales 

In this analysis, data from various other subjective and objective pain scales were 

pooled together using the standardized mean difference statistic (SMD). A total of 15 

studies involving 1,278 participants examined the effect of music interventions on pain 

using various other types of pain scales. As with the 0-10 pain scales, the music 

intervention showed a significant and small to medium effect in decreasing the pain level 

(SMD = -0.39, 95% CI -0.68, -0.09, p = 0.01) when compared to standard care.  

Distress from Pain 

A total of eight studies used the 100 mm visual analog scale to measure emotional 

distress from pain. The analysis of the eight studies involving 731 participants showed a 

significantly lower distress score in the music group (MD = -10.83, 95% CI -17.12, -4.53, 

p = .0008) when compared to the standard care group, but this effect was highly 

heterogeneous (I² = 91%). 

 

Table 12. 

Meta-Analysis of Music Interventions on Pain 

Analysis no. & Outcomes k N Effect Size 95% CI p value I² (%) 

1.1  Pain Intensity: 0-10 scales 76 6,487 MD  -1.13 -1.44, -0.82 < .00001 95 

1.2  Pain Intensity: other scales 15 1,278 SMD  -0.39 -0.68, -0.09 .010 84 

1.3  Distress: 100mmVAS 8 731 MD  -10.83 -17.12, -4.53 .0008 91 

Note. k: number of studies; N: number of participants; CI: confidence interval; I²: heterogeneity testing; MD: 
mean difference; SMD: standardized mean difference; VAS: visual analog scale 
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Research Question 2: The Effects of Music on Analgesic Use 

Meta-analyses on four secondary outcomes related to analgesic use were 

conducted to investigate the following question: How effective is music in reducing 

analgesic use when compared to standard care? A total of 30 studies investigated the 

effect of music on the amount of various analgesic agents used before, during or after 

medical procedures or surgery. According to the classification of drugs, these analgesic 

agents were categorized according to anesthetics; opioids; non-opioids; and sedatives. 

Table 13 reports the results from the meta-analyses of music interventions on these four 

types of analgesics.  

Use of Anesthetics 

Seven studies examined the impact of music on total consumption of anesthetic 

agents, such as propofol, isoflurane, or sevoflurane. The pooled estimate of the seven 

studies involving 382 participants revealed a significant and moderate effect of music on 

reducing total anesthetic use in the music group when compared to the standard care 

group (SMD = -0.56, 95% CI -0.88, -0.25, p = .0005); this effect was moderately 

heterogeneous (I² = 54%).  

Use of Opioids 

A total of 23 trials recorded the amounts of opioids taken following various 

medical procedures or surgeries. Commonly taken opioids included morphine, fentanyl 

and tramadol. An analysis of pooled data from the 23 studies with 1,761 participants 

indicated a small but significant and homogeneous effect of music in reducing the 

amount of opioid intake (SMD = -0.24, 95% CI -0.34, -0.14, p < .00001, I² = 8%). 
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Use of Non-opioids 

Three studies involving 258 participants examined the effects of music on 

reducing non-opioid intake (i.e., acetaminophen and diclofenac). A meta-analysis of 

pooled data yielded a moderate and significant effect in reducing the use of non-opioids 

in the music group (SMD = -0.54, 95% CI -0.78, -0.29, p < .0001) with no signs of 

heterogeneity (I² = 0%). 

Use of Sedatives 

Sedative agents investigated for this analysis included midazolam and versed. The 

pooled estimate of seven studies including 544 participants showed that music 

interventions had no significant effect on sedative use (SMD = -0.4, 95% CI -0.92, 0.11, p 

= 0.12, I² = 88%). 

 

Table 13. 

Meta-Analysis of Music Interventions on Analgesic Use 

Analysis no. & Outcomes k N 
Effect Size 

(SMD) 
95% CI p value I² (%) 

1.4  Use of Anesthetics 7 382 -0.56 -0.88, -0.25 .0005 54 

1.5  Use of Opioids  22 1,761 -0.24 -0.34, -0.14 < .00001 8 

1.6  Use of Non-opioids  3 258 -0.54 -0.78, -0.29 < .0001 0 

1.7  Use of Sedatives 7 544 -0.4 -0.92, 0.11 0.12 88 
Note. k: number of studies; N: number of participants; SMD: standardized mean difference;  
CI: confidence interval; I²: heterogeneity testing  
 
 

Research Question 3: The Effects of Music on Vital Signs 

Meta-analyses of five physiological outcomes were carried out to examine the 

following research question: How effective is music in alleviating pain as measured by 
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lower vital signs (i.e., heart rate, respiration rate, and systolic and diastolic blood pressure) 

when compared to standard care? Table 14 lists results of these analyses. 

Heart Rate 

Twenty eight studies investigated the impact of music on heart rate as a secondary 

measure of pain. The pooled estimate of data of 2,195 participants indicated that the 

music group showed a significantly lower heart rate on average than the standard care 

group by 4.25 bpm (beats per minute) (95% CI -5.92, -2.59, p < .00001). However, this 

result was highly heterogeneous (I² = 70%). 

Systolic Blood Pressure 

Systolic blood pressure (SBP) was reported in 21 studies that involved 1,811 

participants. The mean difference (MD) of the 21 studies suggested that the music group 

displayed 3.34 mmHg lower SBP than the standard care group (95% CI -5.23, -1.45, p 

= .0005), and this effect was fairly consistent among the studies analyzed (I² = 43%).  

Diastolic Blood Pressure 

A total of 19 trials examined the diastolic blood pressure (DBP) of 1,693 

participants as a secondary measure of pain. A meta-analysis of the 19 studies indicated 

that music significantly decreased DBP in the music group by 1.18 units (mmHg) when 

compared to the standard care group (95% CI -2.30, -0.07, p = 0.04); this effect was 

moderately consistent among trials (I² = 43%). 
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Mean Arterial Pressure  

The pooled estimate of five studies that measured mean arterial pressure (MAP) 

in 216 participants did not show evidence for an effect of music on MAP (MD = -0.61, 95% 

CI -6.91, 5.69, p = 0.85, I² = 74%).  

Respiration Rate 

Ten trials investigated the effect of music on respiration rate as a secondary 

measure of pain. The result of the meta-analysis that pooled data from 1,028 participants 

demonstrated that the music group took 1.46 breaths per minute fewer than the control 

group (95% CI -2.58, -0.34, p = 0.01), however this result was highly inconsistent among 

trials (I² = 92%).  

 

Table 14. 

Meta-Analysis of Music Interventions on Physiological Measures 

Analysis no. & Outcomes k N 
Effect Size 

(MD) 
95% CI p value I² (%) 

1.8  Heart rate 28 2,195 -4.25 -5.92, -2.59 < .00001 70 

1.9  Systolic blood pressure 21 1,811 -3.34 -5.23, -1.45 .0005 43 

1.10  Diastolic blood pressure 19 1,693 -1.18 -2.30, -0.07 0.04 43 

1.11  Mean arterial pressure 5 216 -0.61 -6.91, 5.69 0.85 74 

1.12  Respiration rate 10 1,028 -1.46 -2.58, -0.34 0.01 92 

Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing  
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Research Question 4: Music Therapy vs. Music Medicine 

As shown in Appendix L, every meta-analysis on all 12 outcomes was 

constructed with two subgroups, MT &MM, in order to address the following research 

question: Is there a difference between the effectiveness of music medicine and music 

therapy in reducing pain, analgesic use and vital signs when compared to standard care? 

The results from the subgroup analyses on reported outcomes are presented in Tables 15 

through 17. 

Comparison on 0-10 Pain Intensity Scales.  

A subgroup analysis between music therapy (MT) and music medicine (MM) 

demonstrated that participants from the nine MT trials (N = 537) displayed a greater 

reduction of -1.56 on the 0-10 scales (95% CI -2.24, -0.88, p <.00001) whereas the 

participants in the 67 MM studies (N = 5,950) showed a reduction of -1.08 (95% CI -1.42, 

-0.75, p <.00001) in comparison to standard care. The difference between the two groups 

was not statistically significant, and substantial heterogeneity still remained for both 

groups (i.e., 71% for MT, and 96% for MM). 

Comparison on Other Pain Scales 

A subgroup analysis comparing MM and MT studies comprised of 13 and two 

studies respectively, showed that the small to medium effect remained significant for the 

MM group (SMD = -0.38, 95% CI -0.72, -0.04, p = 003), but not significant for the MT 

group (SMD = -0.42, 95% CI -1.09, 0.24, p = 0.22), as the confidence interval contained 

zero. This is likely due to the small number of studies analyzed for the MT group. The 

results, however, were inconsistent for both MM (I² = 86%) and MT (I² = 79%) groups. 
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Comparison on Emotional Distress from Pain.  

A subgroup analysis on emotional distress from pain could not be conducted 

because none of the MT studies investigated this outcome. 

 

Table 15. 

Comparison between MT and MM on Pain 

Variables 
Analysis no. 
& Subgroup 

k N Effect Size 95% CI p value 
I² 

(%) 

Pain intensity:  
  0-10 scales 

1.1.1  MT 9 537 MD  -1.56 -2.24, -0.88 < .00001 71 

1.1.2  MM 67 5,950 MD  -1.08 -1.42, -0.75 < .00001 96 

Pain intensity:  
  other scales 

1.2.1  MT 2 254 SMD  -0.42 -1.09, 0.24 0.22 79 

1.2.2  MM 13 1,024 SMD  -0.38 -0.72, -0.04 0.03 86 

Distress: 100mmVAS n/a 

Note. k: number of studies; N: number of participants; CI: confidence interval; I²: heterogeneity testing;  
MD: mean difference; SMD: standardized mean difference; VAS: visual analog scale 
 
 
Comparison on Anesthetic Use 

A comparison between the two groups on the amount of anesthetic use was not 

feasible, because none of the MT studies reported anesthetic use as an outcome. 

Comparison on Use of Opioids 

Two MT studies were compared with 21 MM studies on opioid use; these 

involved 49 and 1,712 participants respectively. A subgroup analysis of separately pooled 

data indicated a non-significant effect for the MT group (SMD = -0.05, 95% CI -0.62, 

0.51, p = 0.85), but a small yet significant effect for the MM group (SMD = -0.25, 95%CI 

-0.35, -0.14, p < .00001). These results were consistent among MT studies (I² = 0%) as 

well as among MM studies (I² = 15%). The meta-analytic results from these subgroup 

analyses are presented in Table 16. 
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Comparison on Use of Non-opioids 

A subgroup analysis between MT and MM groups on the use of non-opioids was 

not conducted because no MT studies investigated this outcome. 

Comparison on Use of Sedatives 

A subgroup analysis on sedative use was carried out although there was only one 

trial in the MT group (N = 49) and six studies in the MM group (N = 544). The data from 

both analyses did not indicate an effect for MT (SMD = -0.39, 95% CI -1.28, 0.50, p = 

0.39) or MM (SMD = -0.41, 95% CI -0.97, 0.16, p = 0.16) concerning the use of 

sedatives.  

 

Table 16. 

Comparison between MT and MM on Analgesic Use 

Variables 
Analysis no.  
& Subgroup 

k N 
Effect 
Size 

(SMD) 
95% CI p value 

I² 
(%) 

Use of anesthetic n/a 

Use of opioids 1.5.1  MT 2 49 -0.05 -0.62, 0.51 0.85 0 

 1.5.2  MM 21 1,712 -0.25 -0.35, -0.14 < .00001 15 

Use of non-opioids n/a 

Use of sedatives 1.7.1  MT 1 20 -0.39 -1.28, 0.50 0.39 n/a 

 1.7.2  MM 6 544 -0.41 -0.97, 0.16 0.16 90 

Note. k: number of studies; N: number of participants; SMD: standardized mean difference;  
CI: confidence interval; I²: heterogeneity testing; n/a: not available 
 
 
Comparison on Heart Rate 

A subgroup analysis between MM and MT was carried out, although there was 

only one RCT in the MT group (Ghetti, 2013). The result from the one MT study 

involving 22 participants yielded a non-significant effect on heart rate (MD = -1.5, 95% 

CI -16.92, 13.92, p = 0.85). On the other hand, the music group from 27 MM studies of 
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2,173 participants, demonstrated 4.28 less bpm in heart rate (95% CI -5.97, -2.60, p 

< .00001) than the standard care group. However, this effect was highly inconsistent 

among the included studies (I² = 71%). Data from all subgroup analyses on physiological 

measures are presented in Table 17. 

Comparison on Systolic Blood Pressure.  

Systolic blood pressures (SBP) reported in one MT trial (N = 20) and 20 MM 

trials (N = 1,791) were analyzed separately to compare the subgroup differences. The 

results indicated a non-significant effect for MT on SBP (MD = 5, 95% CI -13.70, 23.70, 

p = 0.6), but a significant effect for the MM group (MD = -3.42, 95% CI -5.32, -1.51, p 

= .0004): listening to music decreased SBP by 3.42 mmHg on average in the 

experimental group when compared to the standard care group. This effect was 

moderately consistent among included studies (I² = 45%).  

Comparison on Diastolic Blood Pressure 

Data from one MT study and 18 MM studies involving 20 and 1,673 participants 

respectively were analyzed to compare their effectiveness on DBP. The analysis 

suggested a non-significant effect for MT (MD = 5.8, 95% CI -3.05, 14.65, p = 0.2) but a 

significant and moderately consistent effect for MM (MD = -1.31, 95% CI -2.40, -0.21, p 

= 0.02, I² = 42%). 

Comparison on Mean Arterial Pressure 

Because no MT studies investigated the effect on mean arterial pressure, this 

comparison was not conducted. 
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Respiration Rate 

A subgroup analysis on respiration rates was conducted to examine differences 

between MT and MM. The analysis did not indicate a significant effect for the MT group 

(MD = 2.4, 95% CI -0.91, 5.71, p = 0.16), but suggested a significant yet heterogeneous 

effect for the MM group (MD = -1.71, 95% CI -2.86, -0.56, p = .004, I² = 92%).  

 

Table 17. 

Comparison between MT and MM on Physiological Measures 

Variables 
Analysis no. 
& Subgroup 

k N 
Effect Size 

(MD) 
95% CI p value I² (%) 

Heart rate 1.8.1  MT 1 22 -1.5 -16.92, 13.92 0.85 n/a 
 1.8.2  MM 27 2,173 -4.28 -5.97, -2.60 < .00001 71 
Systolic BP 1.9.1  MT 1 20 5 -13.70, 23.70 0.60 n/a 
 1.9.2  MM 20 1,791 -3.42 -5.32, -1.51 .0004 45 
Diastolic BP 1.10.1  MT 1 20 5.8 -3.05, 14.65 0.20 n/a 
 1.10.2  MM 18 1,673 -1.31 -2.40, -0.21 0.02 42 
Mean arterial 
  pressure 

n/a 

Respiration rate 1.12.1  MT 1 19 2.4 -0.91, 5.71 0.16 n/a 
 1.12.2  MM 9 1,009 -1.71 -2.86, -0.56 .004 92 

Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing; BP: blood pressure; n/a: not available 
 
 

Research Question 5: Moderator Variables 

A number of additional analyses were conducted to address the following 

research question: As moderator variables, how influential are pain subtypes (i.e., 

procedural, acute, chronic, cancer pain), patient-characteristics (e.g., age, gender, race, 

etc.), and intervention-characteristics (e.g., genre, style, choice, dosage, delivery, timing, 

etc.) on the effectiveness of music in reducing pain, analgesic use, and vital signs when 

compared to standard care? 
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Even though the number of studies analyzed for this meta-analysis is relatively 

high compared to previous systematic reviews on music and pain, conducting meta-

analyses on all the moderator variables mentioned above was not possible due to limited 

information available from the included studies. Therefore, analyses on the following 

moderator variables were conducted: pain types (i.e., acute, chronic/cancer, & 

procedural), age groups (i.e., children & adults), levels of choice in music selection (i.e., 

researcher-chosen, participant-preferred, & participant-chosen), and different music 

experiences provided in music therapy trials. In addition, based on observations made 

from data synthesis, I added three additional analyses investigating the potential role of 

selection bias, detection bias and rationale for music selection on selected intervention 

outcomes.  

Moderator Variable: Types of Pain 

In order to examine if music interventions showed a consistent impact on different 

forms of pain, scores from the 0-10 pain intensity scales were reanalyzed according to the 

following types of pain: acute, chronic/cancer, and procedural. As shown on Table 18, 

the pooled data indicate that music interventions were significantly effective in 

decreasing subjective perception of pain measured by 0-10 scales for all three types of 

pain when compared to standard care. Although the differences in effect estimates of the 

three types of pain were not statistically different, music interventions showed the 

greatest decrease in procedural pain (MD = -1.19, 95% CI -1.77, -0.60, p < .0001), 

followed by acute pain (MD = -1.13, 95% CI -1.53, -0.73, p < .00001), and then 

chronic/cancer pain (MD = -0.97, 95% CI -1.55, -0.39, p = 0.001). However, the results 
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of heterogeneity I² testing suggested high variance among findings, as the variance was 

95% for procedural, 94% for acute, and 94% for chronic/cancer pain.  

I took this analysis one step further by looking into the effects of two music 

interventions separately on the subtypes of pain. Only a small number of MT studies 

were available for the analysis as there were three studies (N = 109) for acute pain, five 

studies (N = 405) for chronic/cancer pain, and one study (N = 23) for procedural pain. 

The results indicated non-significant effects of MT for acute pain (MD = 1.91, 95% CI -

3.97, 0.16, p = 0.07) and procedural pain (MD = -0.61, 95% CI -1.93, 0.71, p = 0.37), but 

a significant and moderately consistent effect for chronic/cancer pain (MD = -1.42, 95% 

CI -1.99, -0.84, p < .00001, I² = 48%).  

There were substantially more studies pooled to estimate the effect of MM on 

acute pain (k = 33, N = 2,682), chronic/cancer pain (k = 6, N = 449) and procedural pain 

(k = 28, N = 2,819). The abbreviation k, refers to the number of studies pooled, and N 

indicates the number of total participants involved. The analysis showed that MM 

produced significant pain-reducing but highly inconsistent effects on procedural and 

acute pain with a slightly larger effect on procedural pain (MD = -1.21, 95% CI -1.80, -

0.61, p < 0.0001, I² = 95%), followed by acute pain (MD = -1.07, 95% CI -1.48, -0.66, p 

< .00001, I² = 94%). The six MM studies on chronic/cancer pain did not show evidence 

for its effect in reducing chronic/cancer pain (MD = -0.6, 95% CI -1.34, 0.15, p = 0.12, I² 

= 96%).  
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Table 18. 

Types of Pain on 0-10 Pain Intensity Scales 

Intervention 
Analysis no. 
& Moderator 

k N 
Effect Size 

(MD) 
95% CI p value I² (%)

Music  
 Overall 

2.1.1  Acute 36 2,791 -1.13 -1.53, -0.73 < .00001 94 

2.1.2  Chronic/Cancer 11 854 -0.97 -1.55, -0.39 = 0.001 94 

2.1.3  Procedural 29 2,842 -1.19 -1.77, -0.60 < .0001 95 
Music   
 Therapy 

2.2.1  Acute 3 109 -1.91 -3.97, 0.16 0.07 79 

2.2.2  Chronic/Cancer 5 405 -1.42 -1.99, -0.84 < .00001 48 

2.2.3  Procedural 1 23 -0.61 -1.93, 0.71 0.37 n/a 
Music  
 Medicine 

2.3.1  Acute 33 2,682 -1.07 -1.48, -0.66 < .00001 94 

2.3.2  Chronic/Cancer 6 449 -0.6 -1.34, 0.15 = 0.12 96 

2.3.3  Procedural 28 2,819 -1.21 -1.80, -0.61 < .0001 95 
Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing; n/a: not available 

 

Moderator Variable: Age Groups 

To investigate the effects music interventions have on pain in different age groups, 

data from 0-10 pain intensity scales and other pain measures were pooled for music 

interventions as a whole and then separately according to MM or MT. Table 19 lists the 

results of comparisons between the two age groups. 

A total of five studies (N = 376) involving 376 children and 71 studies involving 

6,111 adults were pooled to compare the effects of music interventions on pain in the two 

age groups. The pooled estimate indicated that music decreased pain perception 

significantly for both children (MD = -1.65, 95% CI -3.02, -0.28, p = 0.02) and adults 

(MD = -1.1, 95% CI -1.42, -0.78, p < .00001) on 0-10 scales when compared to standard 

care. The mean difference was greater for children than adults, but not statistically so. 

These effects were substantially heterogeneous for both children (I² = 91%) and adults (I² 

= 95%).  
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Again, additional analyses on the age groups were conducted for MT and MM 

interventions separately. A meta-analysis of one MT study with 64 children and eight MT 

trials of 473 adults suggested that MT had significant pain-relieving effects for both 

children (MD = -3.45, 95% CI -4.41, -2.50, p < .00001) and adults (MD = -1.26, 95% CI -

1.71, -0.81, p < .00001) with a consistent effect among trials involving adults (I² = 26%). 

Because there was only one study involving children, no heterogeneity testing was 

conducted. Because the effect size was extremely high for the particular study on children 

(Bradt, 2001), there was a statistical difference between the two age groups (p < 0.0001). 

However, this result should be interpreted with the utmost caution because there was only 

one study of this age group.  

To examine potential age group differences among music medicine trials, four 

studies with 312 children and 63 trials with a total of 5,638 adults were compared. The 

outcome of the pooled estimate also indicated significant effects for both children (MD = 

-1.13, 95% CI -2.17, -0.09, p = 0.03) and adults (MD = -1.08, 95% CI -1.42, -0.73, p 

< .00001). The magnitude of effect was almost identical, and the effect was highly 

inconsistent within both age groups (I² = 80% for children, & I² = 96% for adults).  

The sub-analysis on age groups was conducted again using the data from other 

pain scales. Five studies concerning children and 70 studies involving adults were pooled 

to compare the effect of combined music interventions on the two age groups. The 

analysis showed that music had a significant medium to large effect on children (SMD = -

0.62, 95% CI -0.98, -0.25, p < .00001), but non-significant effect on adults (SMD = -0.27, 
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95% CI -0.66, 0.12, p = 0.17) as the confidence interval contained zero. The effect for 

children was largely heterogeneous (I² = 65%).  

Independent analysis of each intervention presented similar results, as MT was 

found to have a significant and large effect on children’s pain (SMD = -0.8, 95% CI -1.35, 

-0.26, p = .004), but not on pain in adults (SMD = -0.12, 95% CI -0.40, -0.16, p = 0.4) as 

measured by scales other than 0-10. In the same way, four MM studies involving children 

produced a significant and moderate effect on alleviating pain (SMD = -0.57, 95% CI -

1.02, -0.13, p = 0.01) whereas nine MM studies of adults did not show a meaningful 

effect (SMD = -0.29, 95% CI -0.76, 0.18, p = 0.22) on pain levels as measured by non 0-

10 scales.  

 

Table 19. 

Children vs. Adults on All Pain Intensity Scales 

Intervention 
(outcome) 

Analysis no.  
& Moderator 

k N Effect Size 95% CI p value I² (%)

Music Overall 
  (0-10 pain scales) 

3.1.1  Children 5 376 MD  -1.65 -3.02, -0.28 0.02 91 

3.1.2  Adults 71 6,111 MD  -1.1 -1.42, -0.78 < .00001 95 

MT  
  (0-10 pain scales) 

3.2.1  Children 1 64 MD  -3.45 -4.41, -2.50 < .00001 n/a 

3.2.2  Adults 8 473 MD  -1.26 -1.71, -0.81 < .00001 26 

MM  
  (0-10 pain scales) 

3.3.1  Children 4 312 MD  -1.13 -2.17, -0.09 0.03 80 

3.3.2  Adults 63 5,638 MD  -1.08 -1.42, -0.73 < .00001 96 

Music Overall 
  (other scales) 

3.4.1  Children 5 375 SMD  -0.62 -0.98, -0.25 < .00001 65 

3.4.2  Adults 10 903 SMD  -0.27 -0.66, 0.12 0.17 87 

MT  
  (other scales) 

3.5.1  Children 1 56 SMD  -0.8 -1.35, -0.26 .004 n/a 

3.5.2  Adults 1 198 SMD  -0.12 -0.40, 0.16 0.40 n/a 

MM  
  (other scales) 

3.6.1  Children 4 319 SMD  -0.57 -1.02, -0.13 0.01 73 

3.6.2  Adults 9 705 SMD  -0.29 -0.76, 0.18 0.22 88 

Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing; n/a: not available 
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Moderator Variable: Levels of Choice in Music Selection 

To investigate if different levels of choice influence the effect of music on pain, 

MM studies were divided into three types according to the levels of choice provided to 

participants in music selection. The first group listened to researcher-chosen (RC) music 

with no choice given; the second group listened to participant-preferred (PP) music where 

participants had some choice over the style or genre of music; and the third group 

listened to participant-chosen (PC) music where participants had total freedom in 

choosing music from their own personal library.  

To test this moderator variable, data from 0-10 pain intensity scales were 

analyzed. A pooled estimate of the effects suggested that all three levels of choice had 

significant impact on reducing pain perceptions. Although the between group differences 

were not statistically significant, the biggest effect was found in the RC (researcher-

chosen) music (MD = -1.32, 95% CI -1.97, -0.67, p < .0001), followed by PP 

(participant-preferred) music (MD = -0.95, 95% CI -1.27, -0.64, p < .00001), and then PC 

(participant-chosen) music (MD = -0.92, 95% CI -1.85, 0.01, p = 0.05). As shown on 

Table 20, these effects were highly inconsistent among studies analyzed for all three 

conditions.  

Similar comparisons on the levels of choice were conducted using the data on 

amount of analgesic use. The analysis showed that neither RC music (SMD = -0.13, 95% 

CI -0.69, 0.43, p = 0.65) nor PP music (SMD = -0.44, 95% CI -1.00, 0.13, p = 0.13) had 

a meaningful effect on the amount of anesthetics used. On the other hand, PC music was 

associated with a significant and substantial effect on the use of anesthetics (SMD = -0.81, 
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95% CI -1.25, -0.38, p = 0.0002). This outcome was fairly consistent among analyzed 

studies (I² = 0.39). 

 

Table 20. 

Levels of Choice in Music Selection on 0-10 Pain Intensity Scales 

Analysis no. 
& Moderator 

k N 
Effect Size 

(MD) 
95% CI p value I² (%) 

4.1.1  Researcher-chosen 17 1,606 -1.32 -1.97, -0.67 < .0001 97 

4.1.2  Participant-preferred 46 4,137 -0.95 -1.27, -0.64 < .00001 91 

4.1.3  Participant-chosen 5 248 -0.92 -1.85, 0.01 0.05 74 

Note. k: number of studies; N: number of participants; MD: mean difference;  
CI: confidence interval; I²: heterogeneity testing 

 

The levels of choice in music selection were also compared on the amount of 

opioids used. The pooled data from ten studies with 913 participants indicated a small but 

significant effect of RC music on the use of opioids (SMD = -0.25, 95% CI -0.39, -0.11, p 

= 0.0005) which was highly consistent among studies analyzed (I² = 0.1). However, there 

was no significant effect found for PP music (SMD = -0.11, 95% CI -0.30, 0.08, p = 

0.25). A bigger and significant effect was found for PC music when analyzing four 

studies with 320 participants (SMD = -0.42, 95% CI -0.64, -0.20, p = 0.0002), and this 

effect was also homogeneous (I² = 0). This difference between RC and PC music was not 

statistically significant. 

Further analyses on levels of choices were conducted on non-opioid use by 

analyzing two studies with RC music (N = 126) and one study with PP music (N = 132). 

There were no PC music studies for this outcome. The results suggested a small to 

medium effect for RC music on non-opioid use (SMD = -0.39, 95% CI -0.74, -0.04, p = 
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0.03) and a medium to large effect for PP music (SMD = -0.68, 95% CI -1.03, -0.33, p = 

0.0001) when compared to standard care. No heterogeneity was found between findings 

of the two RC music studies (I² = 0).  

Different levels of choice had no impact on the use of sedatives as all the 

confidence intervals contained zero. The SMDs for the three conditions were -0.01 for 

RC music (95% CI -0.31, 0.30, p = 0.97), -0.66 for PP music (95% CI -1.86, 0.54, p = 

0.28), and -0.35 for PC music conditions (95% CI -0.75, 0.04, p = 0.08).  

Data from multiple analyses examining different levels of choice on analgesic 

usage are tabulated and presented in Table 21. 

 

Table 21. 

Levels of Choice in Music Selection on the Use of Analgesics 

Outcomes 
Analysis no.  
& Moderator 

k N 
Effect Size 

(SMD) 
95% CI p value I² (%) 

Use of anesthetics 4.2.1  RC music 1 49 -0.13 -0.69, 0.43 0.65 n/a 

 4.2.2  PP music 3 180 -0.44 -1.00, 0.13 0.13 66 

 4.2.3  PC music 3 153 -0.81 -1.25, -0.38 0.0002 39 

Use of opioids 4.3.1  RC music 10 913 -0.25 -0.39, -0.11 0.0005 10 

 4.3.2  PP music 7 479 -0.11 -0.30, 0.08 0.25 5 

 4.3.3  PC music 4 320 -0.42 -0.64, -0.20 0.0002 0 

Use of non-opioids 4.4.1  RC music 2 126 -0.39 -0.74, -0.04 0.03 0 

 4.4.2  PP music 1 132 -0.68 -1.03, -0.33 0.0001 n/a 

Use of sedatives 4.5.1  RC music 2 246 -0.01 -0.31, 0.30 0.97 24 

 4.5.2  PP music 3 198 -0.66 -1.86, 0.54 0.28 93 

 4.5.3  PC music 1 100 -0.35 -0.75, 0.04 0.08 n/a 

Note. k: number of studies; N: number of participants; SMD: standardized mean difference; CI: confidence 
interval; I²: heterogeneity testing; RC: researcher-chosen; PP: participant-preferred; PC: participant-chosen  
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As reported in Table 22, the three levels of choice in the selection of music were 

further analyzed as a moderator variable on available data from physiological measures. 

The pooled estimate indicated that both RC and PP music had significant impact in 

lowering heart rates, whereas the PC music did not. There was a statistical difference 

between these variables (p = 0.004), as the PP music displayed the strongest effect of -

5.02 bpm (95% CI -6.87, -3.18, p < .00001), followed by RC music, which showed 4.68 

bpm lower heart rate than the standard care counterpart (95% CI -9.34, -0.02, p = 0.05). 

The PC music did not show a significant effect on heart rate (MD = 2.61, 95% CI -1.51, 

6.73, p = 0.21). These findings were highly consistent for the RC music (I² = 0.8%) but 

largely heterogeneous for PP music (I² = 67%). 

In terms of systolic blood pressure (SBP), PP music was the only intervention that 

led to a significant difference between the music and the standard care group. The mean 

difference in SBP was -4.04 for PP music (95% CI -6.55, -1.52, p = 0.002), whereas it 

was -3.28 for RC music (95% CI -6.68, 0.11, p = 0.06) and -0.45 for PC music (95% CI -

5.73, 4.84, p = 0.87). The effect of PP music on SBP was moderately heterogeneous 

among included studies (I² = 61%). 

The analysis on diastolic blood pressure (DBP) yielded similar results, as PP 

music was the only music choice that showed a significant effect on DBP (MD = -4.04, 

95% CI -6.55, -1.52, p = 0.002) which was fairly consistent (I² = 44%). Neither RC 

music (MD = 0.31, 95% CI -4.53, 5.15, p = 0.9) nor PP music (MD = -0.12, 95% CI -

3.68, 3.44, p = 0.95) demonstrated a meaningful effect on DBP when compared to 
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standard care. A comparison on mean arterial pressure (MAP) was not conducted, 

because all of the studies that used MAP as an outcome provided PP music. 

 For respiration rate, one study involving RC music was compared to eight 

studies that provided PP music. The analysis showed that the RC music group showed a 

slightly greater effect of two fewer breaths per minute than standard care (95% CI -2.64, -

1.36, p < .00001), whereas PP music group showed 1.61 fewer breaths per minute (95% 

CI -2.81, -0.42, p = 0.008). However, there was substantial heterogeneity among studies 

that provided PP music (I² = 91%).  

 

Table 22. 

Levels of Choice in Music Selection on Physiological Measures 

Outcomes 
Analysis no.  
& Moderator 

K N 
Effect Size 

(MD) 
95% CI p value 

I² 
(%) 

Heart rate 4.6.1  RC music 6 461 -4.68 -9.34, -0.02 0.05 80 

 4.6.2  PP music 18 1,558 -5.02 -6.87, -3.18 < .00001 67 

 4.6.3  PC music 3 154 2.61 -1.51, 6.73 0.21 13 

Systolic BP 4.7.1  RC music 5 419 -3.28 -6.68, 0.11 0.06 0 

 4.7.2  PP music 12 1,218 -4.04 -6.55, -1.52 0.002 61 

 4.7.3  PC music 3 154 -0.45 -5.73, 4.84 0.87 0 

Diastolic BP 4.8.1  RC music 4 349 0.31 -4.53, 5.15 0.9 71 

 4.8.2  PP music 11 1,170 -1.56 -2.73, -0.38 0.009 44 

 4.8.3  PC music 3 154 -0.12 -3.68, 3.44 0.95 0 
Mean arterial 
pressure 

n/a 

Respiration 4.10.1  RC music 1 100 -2 -2.64, -1.36 < .00001 n/a 

 4.10.2  PP music 8 909 -1.61 -2.81, -0.42 0.008 91 

Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing; BP: blood pressure; RC: researcher-chosen; PP: participant-preferred;  
PC: participant-chosen; n/a: not available 
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Rationale for Selection of Music 

As pointed out in the characteristics of MM interventions, a number of studies did 

not report essential information about their music interventions. In particular, many 

studies did not provide a rationale for selecting the particular pieces, genres, or styles of 

music that they provided as the intervention for pain management. Therefore, I 

investigated the ‘rationale for selection of music’ as another moderator variable for MM 

studies, in addition to the previously identified variables. Studies were classified as 

having a ‘rationale for selection of music’ if they described using one of three identified 

methods in developing their music intervention: 1) implemented music used in previously 

published literature; 2) selected music after consulting experts; or 3) described at least 

two musical criteria which guided their music selection (e.g., tempo, style, harmony, 

rhythm, instrumentation, etc.). There were 37 studies (42.5%) that met at least one of the 

three criteria and 50 studies that did not describe a rationale for their selection of music. 

Available outcomes from these two types of studies were pooled to investigate the 

potential impact purposeful selection of music has on pain-related outcomes. To simplify 

the process of reporting, I will refer to the former as the group ‘with rationale’ and the 

latter as the group ‘without rationale’ in the following section.  

Pain intensity scores measured by 0-10 scales were compared between 32 studies 

(N = 2,971) that provided a rationale for selection of music and 36 studies (N = 3,020) 

that did not. The results favored the studies with a rationale and the difference between 

the two groups was statistically significant (P = 0.008). Participants in the former group 

(with rationale) displayed on average 1.4 units lower pain intensity (95% CI -1.81, -0.99, 
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p < .00001) than participants in standard care, whereas participants in the latter group (no 

rationale) showed 0.70 lower pain scores (95% CI -1.03, -0.37, p < .0001) than their 

control counterpart. Both groups with rationale (I² = 96%) and without rationale (I² = 

85%) showed ‘high’ heterogeneity among studies analyzed.  

One study which employed a rationale (N = 49) and six studies that did not (N = 

333) were available for a comparison on anesthetic use. The analysis indicated no 

meaningful effect for the study with the rationale in reducing anesthetic use (SMD = -

0.13, 95% CI -0.69, 0.43, p = 0.65), but a medium to large effect with some 

heterogeneity among studies without rationales (SMD = -0.64, 95% CI -0.97, -0.31, p 

= .0002, I² = 51%).  

I also compared eight studies with rationales (N = 626) and thirteen studies 

without (N = 1,086) on the amount of opioid use. The result showed a consistent and 

small effect for reducing opioid intake in the former group (SMD = -0.31, 95% CI -0.47, -

0.15, p = .0002, I² = 0%) which was relatively larger than the effect shown in the group 

with no rationale (SMD = -0.22, 95% CI -0.38, -0.06, p = 0.008, I² = 39%). 

A comparison on non-opioid use was performed with one study that used a 

rationale (N = 132) and two trials that did not (N = 126). Both groups showed a 

significant effect in reducing non-opioid use in comparison to standard care, but the 

effect was bigger with the study using a rationale (SMD = -0.68, 95% CI -1.03, -0.33, p 

= .0001) than those that did not (SMD = -0.39, 95% CI -0.74, -0.04, p = 0.03, I² = 0%). 

The pooled estimates of two trials with (N = 160) and four trials without the use 

of a rationale (N = 384) on the effect of reducing sedative use did not yield a significant 
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effect for either the group with a rationale (SMD = -0.94, 95% CI -2.29, 0.41, p = 0.17, I² 

= 94%) or the group without (SMD = -0.13, 95% CI -0.57, 0.30, p = 0.54, I² = 74%). 

 

Table 23. 

Rationale for Selection of Music on Pain Intensity and Analgesic Use 

Outcomes 
Analysis no. 
& Moderator 

k N Effect Size 95% CI p value I² (%)

Pain intensity  
  (0-10 scales) 

5.1.1  With rationale 32 2,971 MD  -1.40 -1.81, -0.99 <.00001 96 

5.1.2  No rationale 36 3,020 MD  -0.70 -1.03, -0.37 <.0001 85 

Use of anesthetics 5.2.1  With rationale 1 49 SMD  -0.13 -0.69, 0.43 0.65 n/a 

 5.2.2  No rationale 6 333 SMD  -0.64 -0.97, -0.31 .0002 51 

Use of opioids 5.3.1  With rationale 8 626 SMD  -0.31 -0.47, -0.15 .0002 0 

 5.3.2  No rationale 13 1,086 SMD  -0.22 -0.38, -0.06 .008 39 

Use of non-opioids 5.4.1  With rationale 1 132 SMD  -0.68 -1.03, -0.33 .0001 n/a 

 5.4.2  No rationale 2 126 SMD  -0.39 -0.74, -0.04 0.03 0 

Use of sedatives 5.5.1  With rationale 2 160 SMD  -0.94 -2.29, 0.41 0.17 94 

 5.5.2  No rationale 4 384 SMD  -0.13 -0.57, 0.30 0.54 74 

Note. k: number of studies; N: number of participants; MD: mean difference; SMD: standardized mean difference; 
CI: confidence interval; I²: heterogeneity testing; n/a: not available 

Similar analyses on the role of rationale for selection of music were conducted on 

all reported vital signs. The comparison on the heart rate in 11 studies with a rationale 

and 16 studies without indicated that the music group with a rationale showed on average 

6.19 bpm lower heart rate than standard care (95% CI -8.87, -3.50, p < .0001), whereas 

the group without a rationale displayed 3.03 bpm lower heart rate than their control (95% 

CI -5.31, -0.76, p = 0.009). This difference between the two groups, however, was not 

statistically significant (p = 0.08). In addition, these effects were inconsistent for both 

groups as the results of heterogeneity testing were 75% for the former and 69% for the 

latter group.  
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The analysis of systolic blood pressure (SBP) between these two groups yielded a 

significant effect for the group with a rationale (MD = -5.34, 95% CI -7.06, -3.62, p 

< .0001) but not for the group without (MD = -2.39, 95% CI -5.18, 0.39, p = 0.09). There 

was no statistical difference (p = 0.08), however the former group showed high 

consistency among its results (I² =0%), whereas the group without a rationale showed 

varying outcomes (I² = 53%). 

Likewise, results from the comparison of diastolic blood pressure (DBP) favored 

the group with a rationale as it showed a significant effect on lowering DBP (MD = -1.35, 

95% CI -2.71, 0.02, p = 0.05, I² = 41%). This significance was not found in the group 

without a rationale (MD = -0.99, 95% CI -2.81, 0.83, p = 0.29, I² = 46%). 

The pooled estimate of two studies with a rationale and three studies without on 

mean arterial pressure (MAP) did not demonstrate significant effects in the group with a 

rationale (MD = -5.17, 95% CI -19.85, 9.52, p = 0.49) or the one without (MD = 1.83, 95% 

CI -5.99, 9.65, p = 0.65), although the noticeable difference between the groups remained.  

The last comparison of this series was conducted on respiration rates in six studies 

(N = 677) with a rationale and three studies (N = 332) without. The results indicated that 

participants in the music with a rationale group exhibited 2.92 fewer breaths per minutes 

than the participants receiving standard care (95% CI -4.71, -1.13, p = 0.001), but this 

finding was highly inconsistent among studies analyzed (I² = 92%). On the other hand, 

there was no significant effect found for the group without a rationale (MD = -0.39, 95% 

CI -1.79, 1.01, p = 0.58). 
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Table 24. 

Rationale for Selection of Music on Physiological Measures 

Outcomes 
Analysis no. 
& Moderator 

k N 
Effect Size 

(MD) 
95% CI p value I² (%) 

Heart rate 5.6.1  With rationale 11 1,080 -6.19 -8.87, -3.50 < .0001 75 

 5.6.2  No rationale 16 1,093 -3.03 -5.31, -0.76 0.009 69 

Systolic BP 5.7.1  With rationale 7 828 -5.34 -7.06, -3.62 < .0001 0 

 5.7.2  No rationale 13 963 -2.39 -5.18, 0.39 0.09 53 

Diastolic BP 5.8.1  With rationale 7 828 -1.35 -2.71, 0.02 0.05 41 

 5.8.2  No rationale 11 845 -0.99 -2.81, 0.83 0.29 46 

Mean arterial  
  pressure 

5.9.1  With rationale 2 86 -5.17 -19.85, 9.52 0.49 82 

5.9.2  No rationale 3 130 1.83 -5.99, 9.65 0.65 76 

Respiration  
5.10.1  With rationale 6 677 -2.92 -4.71, -1.13 0.001 92 

5.10.2  No rationale 3 332 -0.39 -1.79, 1.01 0.58 90 
Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing; BP: blood pressure 

 

Moderator Variable: Active vs. Passive Approach in Music Therapy 

To investigate if different levels of participation required of participants influence 

the impact of music therapy on pain perception, music therapy studies that employed 

active musical interactions, such as singing, composing, playing and improvising were 

classified as active MT trials. Studies that used a receptive approach, wherein the 

therapist provides music and the patients participate mainly by listening, were classified 

as passive MT trials. Due to the limited number of MT studies, this comparison was only 

feasible with 0-10 pain intensity scales.  

There were five trials using an active MT approach (N = 348) and another five 

studies using a passive MT approach (N = 205). The actual number of trials involved in 

this analysis was nine, but there were five trials in each arm. Because Kim and Kim 

(2010) provided both types of approaches in two separate intervention groups, their data 
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from these groups were entered separately. A meta-analysis on these data indicated that 

the active MT approach showed a greater effect on reducing pain perception (MD = -2.15, 

95% CI -3.27, -1.03, p = 0.0002) than the passive approach (MD = -1.18, 95% CI -1.67, -

0.68, p < .00001) when compared to standard care. However, the difference between the 

two approaches was not statistically significant. In terms of heterogeneity, the passive 

approach showed a strong consistency among studies analyzed (I² = 0.23), whereas the 

active approach exhibited high inconsistency in its results across studies (I² = 0.71). 

 

Table 25. 

Music Experiences in Music Therapy on 0-10 Pain Intensity Scales 

Analysis no. 
& Moderator 

k N 
Effect Size 

(MD) 
95% CI p value I² (%) 

6.1.1  Passive MT 5 348 -1.18 -1.67, -0.68 < .00001 23 

6.1.2  Active MT 5 205 -2.15 -3.27, -1.03 0.0002 71 

Note. k: number of studies; N: number of participants; MD: mean difference;  
CI: confidence interval; I²: heterogeneity testing 

 

Methodological Moderators 

Because this meta-analysis included a fairly large number of studies, additional 

analyses were carried out to examine the impact of essential methodological moderator 

variables on the main outcome. The first analysis was concerned with selection bias and 

compared studies that fulfilled both randomization and allocation concealment with those 

studies that overlooked one or more steps for minimizing selection bias. The second 

analysis investigated the role of blinding on pain outcomes that were based on 
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observational scales conducted by objective assessors. Results from these analyses are 

presented in Table 26. 

Randomization & Allocation Concealment 

There were 19 studies with 1,622 participants that met both criteria for 

minimizing selection bias, whereas there were 57 studies with 4,848 participants that did 

not fulfill one or more criteria. The pooled estimate of effects on 0-10 pain intensity 

scales indicated that both groups showed a significant pain-reducing effect, but it was 

weaker for the group with higher methodological rigor (MD = -0.97, 95% CI -1.57, -0.37, 

p = .001), than the one without (MD = -1.18, 95% CI -1.51, -0.85, p < .00001). Both 

cases, however, exhibited substantial heterogeneity.  

Blinding Objective Assessors 

Six studies that used observational tools to measure pain intensities were divided 

into three studies (N = 300) that hid the group allocation information from their assessors 

and three (N = 273) that did not blind the assessors. The trials with blinded assessors 

produced a small to medium, but significant and fairly consistent pain-reducing effect 

(SMD = -0.39, 95% CI -0.72, -0.06, p = 0.02, I² = 38%) when compared to standard care. 

On the other hand, trials that did not blind their assessors showed a greater but not 

significant effect (SMD = -0.72, 95% CI -1.47, 0.02, p = 0.06), in addition to high 

heterogeneity (I² = 88%). 
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Table 26. 

Analysis of Moderator Variables: Methodological Qualities 

Outcomes 
Analysis no. 
& Moderator 

k N 
Effect Size

(MD) 
95% CI p value I² (%)

Randomization & Allo- 
  cation Concealment 

7.1.1 Both met 19 1,622 -0.97 -1.57, -0.37 .001 92 

7.1.2 Not met 57 4,848 -1.18 -1.51, -0.85 <.00001 95 

Blinding Objective  
  Assessors 

7.2.1 Blinded 3 300 -0.39 -0.72, -0.06 0.02 38 

7.2.2 Not blinded 3 273 -0.72 -1.47, 0.02 0.06 88 

Note. k: number of studies; N: number of participants; MD: mean difference; CI: confidence interval;  
I²: heterogeneity testing;  
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CHAPTER 5 

DISCUSSION 

Overview of the Study 

Because pain poses numerous physical, psychological, social and economic 

burdens on the public, the frequently discounted issues of undertreated and poorly 

managed pain need to be addressed via holistic and patient-centered care. A number of 

clinical trials have investigated the effect of music on pain for patients experiencing acute, 

procedural, chronic and/or cancer pain due to various medical issues. The purpose of this 

study was to systematically review and conduct a meta-analysis of clinical trials 

investigating the effect of music interventions on pain regardless of the medical diagnosis, 

settings, age groups, or types of pain investigated. 

For a comprehensive inquiry, I conducted electronic searches of 12 databases and 

a handsearch of music therapy related journals and reference lists of relevant systematic 

reviews, with partial restrictions on design (i.e., RCT: randomized controlled trials); 

language (i.e., English, German, Korean, and Japanese); year of publication (i.e., 1995 to 

2014) and intervention (i.e., music therapy and music medicine). Grey literature was also 

sought by searching online resources and contacting PhD music therapy program 

directors worldwide. I implemented this priori design with clear inclusion and exclusion 

criteria in order to examine and pool studies that were similar in their method, assessment, 

and intervention with higher methodological quality.  

After fully reviewing 358 potential articles, I included and analyzed 94 studies 

reporting 97 clinical trials in this meta-analysis. Analyzed studies included 87 music 
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medicine (MM) and 10 music therapy (MT) trials, conducted in 24 countries on six 

continents. Studies were mainly research reports in peer-reviewed journals or doctoral 

dissertations, printed in English or Korean language. Eighty-eight of the included studies 

involved adults, and eight trials focused on children. In terms of the types of pain, there 

were 50 trials on acute, 34 on procedural, and 12 on cancer or chronic pain, and they 

were conducted in over 20 different medical specialty areas.  

For the assessment of study quality, I used the risk of bias tool developed by the 

Cochrane collaboration. Pooled data from included studies were analyzed using the 

Revman 5.3 software according to levels of pain intensity, amount of analgesic use, and 

changes in vital signs. I reported the results using mean difference (MD) or standardized 

mean difference (SMD) along with confidence intervals and I² results for estimation of 

heterogeneity. Additional analyses were conducted to test the following moderator 

variables: pain types, age groups, levels of choice in music selection, absence/presence of 

rationale for music selection, types of music therapy approach, and methodological 

variables.  

Results from the 97 trials suggest that music interventions have beneficial effects 

on pain intensity, emotional distress from pain, use of anesthetic, opioid and non-opioid 

agents, heart rate, systolic and diastolic blood pressure, and respiration rate. However, 

large variations found among studies warrant careful interpretation of results. On average, 

music interventions were associated with a mean pain reduction of 1.13 units on 0-10 

scales and 0.39 standardized units on other scales. Music intervention groups showed 

10.8 units lower emotional distress from pain on 100 mm visual analog scales, and 
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required less anesthetic (SMD = -0.56), opioid (SMD = -0.24), and non-opioid 

medications (SMD = -0.54). Moreover, the music group showed decreases in heart rate of 

4.25 BPM, systolic blood pressure of 3.34 mmHg, diastolic blood pressure of 1.18 mmHg, 

and respiration rate of 1.46 breaths per minute. Findings from several analyses of 

moderator variables suggest various implications for future research and the clinical 

application of music interventions. 

Presentation of Discussion 

In the following section, I will discuss the results of this meta-analysis in detail 

based on the proposed research questions. For interpretation of statistical results, I 

adopted a significance level of p < 0.05 for all outcomes and comparisons. Effect sizes 

are presented in MD (mean difference) and/or SMD (standardized mean difference) with 

95% confidence intervals. When necessary, I reported both MD and SMD to enable a 

fuller understanding of the effects under discussion. For interpretation of effect sizes 

estimated in SMD, I followed Cohen’s guideline for interpreting the magnitude of SMDs 

in the social sciences; he indicated a small effect for 0.2, medium effect for 0.5, and a 

large effect for 0.8 (1988). The majority of effect sizes presented in both MD and SMD 

were negative values; this was an indication of the reduction in pain intensity, analgesic 

usage and/or vital signs.  
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Discussions on Proposed Research Questions 

Research Question 1: The Effects of Music on Pain 

Pain Intensity According to 0-10 Scales 

The effect sizes found in this study not only support findings from previous 

studies, but also show stronger magnitude of the effects of music interventions on pain 

intensity. The meta-analytic result of 76 studies showed that music interventions were 

associated with 1.13 units lower pain intensity than standard care on 0-10 scales. In other 

words, it illustrates that participants who received music interventions rated their pain 

level 1.13 units lower on average than the participants who received standard care. This 

result is substantially greater than what has been reported in previous meta-analyses, 

which was -0.46 for overall pain without a specific population (Cepeda et al., 2006), and 

-0.54 for cancer pain (Zhang et al., 2012). This comparison with the results from the 

meta-analysis by Cepeda and colleagues is especially meaningful, both as comprehensive 

meta-analysis on all types of pain, in that the current finding is based on 72 newly added 

studies in addition to 17 overlapping studies.  

Pain Intensity According to Other Pain Scales 

The analysis of 16 trials on pain intensity measured by non 0-10 pain scales 

indicated that the mean pain intensity in the music group was 0.39 standard deviations 

lower than the control group. This result indicates that music had a small to medium but 

significant effect on reducing pain when measured by non 0-10 pain scales. This finding 

is similar to or weaker than the results from previous meta-analyses, which were -0.39 for 

pediatric pain (Klassen et al., 2008), and -0.59 to -0.656 for cancer pain (Bradt et al., 
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2011; Tsai et al., 2014). The difference between cancer pain and overall pain can be 

explained in several ways. In comparison to the 0-10 scales, there was a relatively small 

number of studies employing other validated tools that could be pooled for this analysis, 

which may have weakened the outcome. Moreover, these studies investigated various 

types of pain of less intensity than cancer pain. This difference is known as ‘floor effect,’ 

and it can be observed in studies involving minor medical procedures (MacDonald et al., 

2003). Because cancer pain is greater in its intensity than many other types of pain, the 

magnitude of decrease often appears larger (Binns-Turner et al., 2011).  

Because both the American Psychological Association (2010) and Borenstein et al. 

(2009) suggest that presenting effect sizes in both MD and SMD can illustrate the 

magnitude of the effect under investigation in an easy and helpful way, I also obtained 

the effect size of SMD based on the data from 0-10 scales above for a comparison. In 

standardized units, the MD reported above was converted into an SMD of -0.63 with 95% 

CI of -0.78 to -0.48, which is greater or similar to that effect reported in the meta-

analyses on cancer pain (Bradt et al., 2011; Tsai et al., 2014). According to Cohen, (1988) 

this can be interpreted as a medium to large effect.  

Distress from Pain 

The emotional distress from pain measured by 100 mm VAS also showed a 

significant decrease in the music group when compared to the control group. In terms of 

an effect size, this was a medium to large effect. This scale, otherwise known as 

‘affective pain scale,’ has been primarily used by a group of researchers in nursing to 

gauge the “amount of emotional distress associated with the sensation” (Good et al., 1999, 
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p. 165). The use of both types of pain assessments (sensation and emotional) warrants a 

brief discussion of pain theories discussed in these studies.  

Pain Theories Discussed in Included Trials 

The rationale for assessing both sensation and emotional pain intensity in the 

studies described above was based on the cognitive and emotional components of pain 

presented in the Gate Control theory (Melzack, 1996). This theory is based on the 

proposition that cognitive understanding and emotional reaction to pain can activate the 

descending control of pain inhibitors. The fact that eight studies measuring both physical 

sensations and emotional distress from pain showed highly analogous results between the 

measures seems to demonstrate the close relationship between physical and emotional 

distress. However, the mechanism behind the effect in relation to music is still unclear. 

Over 20 studies included in this meta-analysis mentioned the Gate Control theory 

in their report, but the focus on and connection to music was different from one 

researcher to the next. In addition to the emotional link explained above, some 

researchers explained music more as a competing stimulus that masks noxious sensations 

(Laurion & Fetzer, 2003; Nilsson, Rawal, Enqvist, & Unosson, 2003); some viewed 

music as a mental attention device that takes the focus away from pain stimuli (Guerrero 

et al., 2012; Kristjánsdóttir & Kristjánsdóttir, 2011); whereas others attributed music’s 

effect to a combination of all these factors (Good et al., 1999; Li et al., 2011). Numerous 

other theories have been mentioned in individual studies, but the Gate Control theory was 

the single most frequently cited and used theory as a framework for many of the included 

studies. However, no matter what the focus of mechanism was in each study, the findings 
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in this meta-analysis seem to support the Gate Control theory and its close relationship 

with music. Needless to say, more research is needed to investigate the mechanisms and 

theories behind the pain-relieving effect of music.  

Issues of Heterogeneity 

Despite the effort to minimize heterogeneity by limiting study designs to: RCTs, 

interventions to MM and MT, participants to medical patients, and assessments to 0-10 

scales, highly inconsistent effects still remained. The results of I² were 95% for 0-10 

scales, 84% for other scales and 91% for emotional distress. There are many factors that 

could contribute to this high level of heterogeneity, such as population, medical diagnosis, 

procedure, research setting, study design, and sampling error. Above all, as can be seen in 

Appendices G and H, the music intervention itself was one of the biggest sources of the 

heterogeneity. The duration, frequency, style, genre, preparation, choice, rationale, 

personnel, equipment, and approach in the delivery of music interventions were vastly 

different. When visually inspecting the forest plots in Appendix L, however, it can be 

observed that the direction of effect is in agreement in at least 90% of the studies. The 

heterogeneity appears to be influenced more by several studies with either highly 

effective or ineffective results. Thus, a further investigation of these studies may lead to 

the discovery of factors that contribute to the high variance in meta-analytic results.  

The results from the meta-analyses on pain intensity and emotional distress from 

pain indicate a moderately significant but inconsistent effect of music on reducing pain 

intensity. One important issue to consider, however, is the clinical relevance of this effect. 

Gallagher, Liebman, and Bijur (2001) reported that a minimum change in visual analog 
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scale required for a clinically meaningful effect is 1.3 units out of 0-10 scales. Because 

the mean difference found in this study was 1.13 for 0-10 scales, the clinical relevance of 

the current findings should be interpreted with great caution.  

Research Question 2: The Effects of Music on Analgesic Use 

Use of Anesthetics  

Music appears to be effective in reducing the use of anesthetics during medical 

procedures, although the effect shows variability. According to the pooled results of 

seven studies, music demonstrated a moderate effect in reducing the amount of 

anesthetics, such as propofol or isoflurane, required during surgery or medical procedures. 

This finding may be clinically meaningful because anesthetics can cause side effects, 

such as respiratory depression, kidney failure, cardiac dysfunction or low blood pressure 

(Drugs.com, n.d.). However, this outcome was moderately inconsistent among included 

studies (I² = 54%). 

In looking at the types of anesthesia given, two studies (Migneault et al., 2004; 

Szmuk et al., 2008) involved general anesthesia, whereas the others involved local 

sedation. A subgroup analysis of the five studies involving procedural sedation with 

propofol, revealed an even stronger effect (SMD = -0.69, 95% CI, -1.03, -0.36, p < 

0.0001) with slightly less heterogeneity (I² = 49%). I could not compare this result with 

other meta-analyses due to lack of data. 

Use of Opioids  

Music interventions may be effective in reducing the amount of morphine or 

similar opioid intake as the pooled data showed a small but consistent and significant 
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effect. Based on an inspection of the forest plot, I found one outlier (Vanderboom et al., 

2012) that showed contradictory findings. A secondary analysis excluding this study 

resulted in only a fraction of change in the effect size, but the heterogeneity testing 

yielded zero.  

Cepeda and colleagues (2006) also reported a significant reduction in morphine 

intake in music groups in three studies (MD = -1.08, 95% CI -1.95 to -0.21). In order to 

directly compare the result of this study with their findings, I conducted a second analysis 

on 11 studies that compared morphine consumption only, and found an almost identical 

result (MD = -1.11, 95% CI -1.63, -0.60, p <.0001) with homogeneous results (I² = 0%). 

This means that patients who received music interventions consumed 1.11 mg less 

morphine than the patients in standard care, and this result was highly consistent among 

studies. 

Use of Non-opioids  

Music seems to have a moderate effect in reducing the use of non-opioid pain 

killers following medical procedures or surgery. This effect was consistent among the 

three studies that were analyzed. However, its effect on non-opioid medications should be 

interpreted carefully because the sample size was relatively small compared to other 

analyses.  

 Use of Sedatives 

Music does not appear to have an effect on the amount of sedatives use. Seven 

studies were examined to investigate if music has an effect on the amount of midazolam 

or versed required to keep patients sedated, and found no significant effect. The 95% 
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confidence interval of the effect ranged from -0.92 to 0.11 including a zero, showing that 

this effect was highly inconsistent. This result was largely due to two studies (Bechtold et 

al., 2006; Vanderboom et al., 2012) that showed contradictory results with five other 

studies. I could not locate possible explanations for the differences between these studies.  

On the other hand, a meta-analysis by Tam et al. (2008) showed different results. 

Based on their analysis of six studies that provided music during colonoscopy, they 

reported that the music group used on average 0.46 mg less (0.91 to 0.01 less) midazolam 

than their control counterparts. Due to the differences in inclusion and exclusion criteria, 

there were only two studies that overlapped with the current study.  

The evidence suggests that music interventions have a small to moderate effect in 

reducing the amount of anesthetic, opioid and non-opioid usage during or after medical 

procedures. This effect was highly consistent for opioid and non-opioid intake, but 

moderately heterogeneous for the use of anesthetics. On the other hand, no evidence was 

found to support the use of music in reducing the amount of sedatives. Nevertheless, 

considering the potential side effects that accompany these analgesic agents, the overall 

evidence seems to support the use of music for reducing analgesia use. 

Research Question 3: The Effects of Music on Vital Signs 

Heart Rate 

Music appears to have a significant effect in reducing heart rate, although the 

effect is variable among different trials. This effect corresponds to the result of a meta-

analysis on patients with cancer (Bradt et al., 2011) that found that patients in the music 

group exhibited 3.78 bpm lower (6.50 to 1.06 lower) heart rates than their controls. While 
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the effect estimate seems similar, the result of their heterogeneity testing was 0%, 

whereas the current study found 70% variability among the included studies. 

Nevertheless, this finding is meaningful in that data from Bradt et al.’s meta-analysis 

came from five trials with 235 participants, whereas the data in this study were pooled 

from 28 studies involving 2,195 participants.  

As Bradt et al. (2011) indicate, a mean heart rate difference of 4 bpm may not be 

clinically meaningful. When converted, the mean difference of 4.2 bpm found in this 

study yields SMD of -0.40 (-0.56 to -0.24). This can be interpreted as a small to medium 

effect, which certainly is not substantial. However, a meta-analysis investigating heart 

rate reduction in patients with heart failure reported that every 5 bpm reduction in heart 

rate was associated with an 18% reduction in risk of death (McAlister, Wiebe, Ezekowitz, 

Leung, & Armstrong, 2009). From this perspective, for medical patients who are 

suffering from acute, chronic, cancer, or procedural pain, a reduction in heart rate may 

have a greater clinical significance than for healthy population. 

Systolic Blood Pressure 

The results from 21 studies suggest that music interventions may lower systolic 

blood pressure, as the music group showed 3.34 mmHg lower SBP than the control. This 

effect, however, is smaller than what Bradt et al. (2011) found in cancer patients; which 

was 5.95 mmHg lower SBP in the music group than control group. Once again, the 

differences in the study populations and the number of participants involved may explain 

the smaller effect found in this study.  
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In terms of its clinical significance, results from another large scale meta-analysis 

seem to suggest that small changes in blood pressure may make a critical difference for 

certain populations. According to Law, Morris and Wald (2009), every 10 mmHg 

decrease in systolic and 5 mmHg reduction in diastolic blood pressure has been found to 

be associated with a 22% decrease in risk for developing coronary heart disease and a 41% 

reduction in risk of stroke.  

Diastolic Blood Pressure 

The result of this analysis seems to indicate a modest effect of music on diastolic 

blood pressure. The pooled data of 19 studies demonstrated that music decreased on 

average 1.18 mmHg in DBP in comparison to standard care. This finding was moderately 

variable among included studies (I² = 43%), and the effect was smaller than the 4.28 

mmHg decrease reported by Bradt et al. (2011). 

Mean Arterial Pressure 

The analysis of five studies did not show an effect of music on mean arterial 

pressure. The 95% confidence interval was extremely wide from -6.91 to 5.69, showing a 

very inconsistent effect. This finding was consistent with the results from a meta-analysis 

on patients with coronary heart disease, in which they also found a wide confidence 

interval ranging from -4.08 to 2.26 (Bradt et al., 2013).  

Respiration Rate 

The result suggests that music may be effective in decreasing respiration rate 

although the outcomes were highly variable among studies (I² = 92%). The analysis of 

ten studies showed that participants in the music group took 1.46 fewer breaths per 
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minute than participants in the standard care group. However, I could not locate similar 

findings from other meta-analyses. In SMD, music appears to have a moderate effect on 

respiration (SMD = -0.45, 95% CI -0.87, -0.03, p = 0.04).  

The results of these meta-analyses suggest a moderate effect of music on lowering 

heart rate, systolic blood pressure and respiration rate. There was no support found for the 

effect of music on mean arterial pressure, but a small but significant effect was observed 

for diastolic blood pressure. However, findings on the effect of music on vital signs have 

been extremely inconsistent, and these results need to be interpreted with great caution.  

Research Question 4: Music Therapy vs. Music Medicine 

Comparison on 0-10 Pain Intensity Scales 

The comparison between nine MT and 67 MM trials shows that music therapy is 

more effective in lowering participants’ own rating of pain intensity. On the 0-10 scale, 

participants in the MT group rated their pain level 0.48 units lower than participants in 

the MM group. However, this difference was not statistically significant (p = 0.22), and 

high heterogeneity remained in each subgroup analysis (I²: 71% for MT & 96% for MM). 

On the other hand, an inspection of the forest plot revealed that the heterogeneity 

in the MT group was due to one study with highly significant results (Bradt, 2001). A 

second heterogeneity testing excluding this trial revealed a homogeneous result for the 

MT group (I² = 26%).  

Dileo and Bradt (2005) also found more favorable results for music therapy than 

for music medicine in their meta-analysis of five MT and 43 MM studies. The effect size 

for MT was r = 0.62 (95% CI 0.41, 0.77) and for MM was r = 0.18 (95% CI 0.11, 0.25); 
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this difference was significant (p = 0.00). Although the current study did not find a 

statistical difference, this finding is meaningful in that all the analyzed trials are relatively 

high quality randomized controlled trials, and there are substantially more studies pooled 

for this analysis. 

Moreover, this difference leads to a contrasting interpretation in terms of their 

clinical significance. As discussed earlier, Gallagher et al. (2001) reported that the 

minimum change required for achieving a clinically meaningful change is 1.3 on 0-10 

VAS scales. Based on that recommendation, MT is found to be clinically significant, 

whereas MM is not on self-rated pain intensity on 0-10 scales.  

 Comparison on Other Pain Intensity Scales 

When studies compared MT and MM on non 0-10 scales, no effect was found for 

MT, whereas MM displayed a small to moderate but substantially inconsistent effect in 

relieving pain. The non-significant effect found for MT was likely due to the small 

sample size and highly variable data from one study (Gutgsell et al., 2013). This study 

used two types of non 0-10 scales: Face, Legs, Activity, Cry, Consolability (FLACC) 

scale and Functional Pain Scale (FPS). The posttest outcome of FLACC for the MT 

group, which was used for this analysis, had a standard deviation twice the size of the 

mean for the music group. Consequently, this outcome was the cause for the inconclusive 

result for music therapy. When I replaced the FLACC data with FPS, the outcome was 

significant with a moderate effect for the music therapy group (SMD = -0.54, 95% CI, -

0.89, -0.19, p = 0.003) with a robust consistency (I² = 34%). This moderate effect was 
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larger than what was found for the MM group (SMD = -0.38), however no conclusive 

conclusion can be drawn at this point due to the small number of MT studies.  

Comparison on Emotional Distress from Pain.  

There were no music therapy studies that utilized this tool measuring emotional 

distress from pain, thus no comparison could be made. MT trials utilized different types 

of tools in the psychological domain targeting anxiety, depression, distress, affect, mood, 

coping, and sense of control, none of which could be pooled for the current analysis.  

Comparisons on Use of Analgesic Agents.  

There were no music therapy studies that included anesthetic or non-opioid intake 

as treatment outcomes. Hence, I could not conduct a comparison on these variables. In 

terms of opioid or sedative usage, music therapy did not show a meaningful effect. On 

the other hand, music medicine showed a small but highly significant and consistent 

effect in reducing the amount of opioid use, but no significant effect was found for 

sedative usage. Because there were very few MT studies that measured use of analgesic 

agents as outcomes, I did not make direct comparisons between MT and MM.  

One obvious difference between MT and MM is the general setting where these 

interventions usually take place. Most MM studies that measured the amount of 

anesthetics or sedatives were conducted during a medical or surgical procedure. For 

example, a number of these studies were conducted with patients undergoing surgery 

under general anesthesia or patients receiving a medical procedure such as colonoscopy 

under sedation. Obviously, patients can easily listen to music before, during or after these 

medical interventions, whereas music therapists usually work with the patients before 
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such procedures, not during or right after. Consequently, it appears that a direct 

comparison between MT and MM using these variables is not possible. Further 

differences between MT and MM that are relevant to these comparisons will be discussed 

later in this section. 

Comparison on Physiological Measures 

There was only one MT study (Ghetti, 2013) that assessed vital signs, and it did 

not show any meaningful effect across all physiological measures. On the other hand, 

MM demonstrated a significant effect in reducing all physiological measures except 

mean arterial pressure.  

One explanation offered by the researcher (Ghetti, 2013) on the contradictory 

results found on vital signs was that the MT intervention utilized in her study involved 

active engagement, which appeared to increase autonomic nervous system arousal, 

instead of calming it down. From that perspective, it is self-explanatory how one’s body 

might react differently to receptive and passive experiences versus active musical 

experiences, such as singing, playing instruments, or creating one’s own music. As a 

matter of fact, the outcomes in blood pressure and respiration rates all increased in the 

MT group within the normal range (Ghetti, 2013). Consequently, further comparisons 

between the MM and MT interventions with only one MT study using a fundamentally 

different approach seem irrelevant. 

On the other hand, excluding the MT study discussed above, the effect of MM on 

physiological variables becomes even more prominent. When looking at MM alone, the 

mean difference in heart rate improves from -4.25 bpm to -4.28 bpm. The MD of systolic 
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blood pressure changes from -3.34 to -3.42, and diastolic blood pressures changes from -

1.18 to -1.31. Moreover, the decrease in respiration rate changes from -1.46 to -1.71 

breaths per minutes. These results are meaningful in that they suggest how music can be 

effective in influencing physiological functions, and also possibly play an exhilaratory 

function when needed with active engagements. 

More Discussion on the Differences Between MT and MM 

Results from the current analyses suggest that music therapy is more effective in 

decreasing patients’ own perception of pain intensity, whereas music medicine is more 

effective in decreasing analgesic use and lowering vital signs. This overview of effects 

found in this meta-analysis seems to reflect the fundamental differences between music 

therapy and music medicine.  

In essence, both music therapy and music medicine “rely on the inherent 

therapeutic possibilities of music,” (Dileo, 1999, p. 4) but the process and ways in which 

music is used are immensely different. In music medicine, patients mainly listen to pre-

recorded music for specific purposes. Thus, good quality music, proper equipment and 

appropriate music selections are the most important factors in MM. The goal of music 

medicine is narrower in that music is generally used to distract, alleviate tension, and/or 

promote relaxation. On the other hand, music therapy “always involves a therapeutic 

process, a music therapist, and a relationship that develops through the music and process” 

(Dileo, 1999, p. 4). Based on clinical assessment, music therapists employ a wide array of 

music experiences to promote individualized goals. Thus, music therapists do not 

approach a client only to reduce stress or alleviate pain, because the therapeutic focus is 
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“broader, involving the whole of the patient on many levels” (Dileo, 1999, p. 5). As 

established in the introduction, pain is a ‘multidimensional and complex phenomenon,’ 

thus music therapists approach pain from a biopsychosocial perspective. This opens up 

many possibilities in working with patients who are in pain, because there is no 

predetermined protocol. Some of the ways music therapists might work with patients who 

are experiencing pain include emotional expression, cognitive reframing, exploration of 

fears and worries, enhancement of social support, anxiety and stress management, 

relaxation, and entrainment of pain (Allen, 2013a; Dileo & Bradt, 1999; Magill, 2001). In 

summary, what makes music therapy different from music medicine is the role and 

presence of a therapist, extensive use of live music, utilization of various music 

experiences, an individually tailored therapeutic process, and a holistic approach.  

The purpose of this comparison between MT and MM is not to determine which 

is better; rather, it is to establish that both interventions have therapeutic value and can 

benefit patients in different ways. A recent systematic review comparing the role of MT 

and MM in the pediatric medical setting reported that MM and MT addressed different 

groups with different medical needs and severity of conditions. Even in the pain studies, all but 

one MM study reviewed focused on brief and minor procedural pain, such as venipuncture or 

immunization, whereas MT studies involved patients undergoing painful procedures, such as 

donor site dressing changes or post-op recovery from orthopedic surgeries (Lee, 2013). 

Consequently, Dileo suggests “Both music medicine and music therapy approaches are 

considered important and necessary for the medical patient, and collaborative approaches 
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between medical personnel and music therapists often provide valuable and rich opportunities 

for research and clinical practice” (1999, p. 5). 

The comparison between MM and MT did not yield a statistically different result, 

but MT appears to have a stronger effect in reducing self-rated pain intensity. More MT 

studies are needed in order to compare MM and MT on all other variables. Such 

comparisons should be made to achieve a fuller understanding of their clinical 

implications so that more individually tailored and beneficial options can be offered to 

patients who are in pain. 

Discussion on Moderator Variables 

Moderator Variable: Types of Pain 

Effects of Music Interventions on Different Types of Pain 

Music interventions, as a whole, showed the strongest impact on procedural pain, 

followed by acute pain, then chronic/cancer pain. However, these differences were 

marginal and far from reaching statistical significance (p = 0.86).  

For music therapy, a comparison between the three types of pain was not possible 

because MT studies did not show significant effects on acute or procedural pain. For 

acute pain, one of the three MT studies analyzed for acute pain, showed a standard 

deviation that was bigger than the mean (Schou, 2008); this variability led to an 

insignificant result (p = 0.07). A sub-analysis of the other two studies (Bradt, 2001; 

Ghetti, 2011), however, showed an extremely favorable effect for MT on acute pain (MD 

= -2.70, 95% CI -4.65, -0.75, p = 0.007).  
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MM showed significant effects on all three types of pain. Although the difference 

was not significant, MM showed the biggest effect on procedural, followed by acute and 

chronic/cancer.  

An interesting observation can be made from examining these effects in 

conjunction with the number of studies conducted on each type. For MT, the order of 

meaningful impact seems to be chronic/cancer pain, followed by acute pain, then 

procedural pain. For MM, the order is procedural pain, followed by acute pain, then 

chronic/cancer pain. These patterns are consistent with the observation made in the 

systematic review discussed earlier, which reported that MT addresses more severe types 

of pain, whereas MM targets briefer or more minor types of pain (Lee, 2013). On a 

similar note, in a meta-analysis of music therapy trials, Standley and Whipple (2003) 

reported that music therapy was more effective for patients who were exposed to more 

invasive and painful conditions.  

In terms of pain types, music therapy appears to be more effective in reducing 

chronic/cancer pain, whereas music medicine seems to be more effective in managing 

procedural pain. The data seem to suggest that the relative benefit of each type of 

intervention depends on the type of pain being addressed. 

Moderator Variable: Age Groups 

Music Interventions Overall on Age Groups 

Results from 0-10 pain intensity scales indicate that music interventions are 

effective for both adults and children. However, a fairly large difference exists between 

their effect estimates (children: MD = -1.65; & adults: MD = -1.1). This difference is not 
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statistically significant, but according to Gallagher et al. (2001), the mean difference in 

children is clinically significant, whereas the adults’ score is not. Thus, it can be said that 

children benefit more from the pain-reducing effect of music.  

This difference between children and adults was also found in the scores from non 

0-10 pain scales. The effect size for children was moderate to strong with some 

heterogeneity, but it was not significant for adults, and the difference between the groups 

was significant (p = 0.03). However, there was only one study in each age group, thus 

this result should be interpreted carefully and considered more as a compliment to what 

was found previously.  

An interesting comparison can be made with the results from other meta-analyses 

(Dileo & Bradt, 2005; Tsai et al., 2014). In their analyses of moderators, Tsai et al. found 

that adults benefited more than children on anxiety and depression measures, however, 

children benefited more on pain measures (SMD = -0.835 for children vs. SMD = 0.579 

for adults). Likewise, Dileo and Bradt also reported discovering a greater overall effect 

size in studies conducted in the pediatric population (r = 0.39) compared to other (r = 

0.12 to r = 0.38) except fetal (r = 0.57) and Alzheimer’s (r = 0.56), although the effect 

was not based on pain specific outcomes.  

Music Interventions Separately on Age Groups 

When MT and MM were analyzed separately with age groups as moderators, the 

difference between children and adults became statistically significant for music therapy 

(0-10 scales: p < .0001; other scales: p < 0.03). Because only a few studies were available 

for this analysis, one should be careful when interpreting the results. Nonetheless, these 
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outcomes seem to suggest that music therapy is highly effective in relieving children’s 

self-rated levels of pain intensity.  

There was no notable difference between the age groups for MM on 0-10 scales. 

For other scales, MM did not show a meaningful effect for adults, whereas it showed a 

moderate effect for children, but the difference was not statistically significant (p = 0.39). 

As a result, it can be inferred that music therapy is more effective then music medicine 

when working with children who are experiencing pain; the between group difference 

found in the overall analysis originated from the MT studies. 

One of the biggest differences between MT and MM is the different levels of 

involvement and engagement used in their approaches. The most active engagement one 

can experience in a MM intervention is talking about and selecting music that the patient 

likes, which is not enough to address the needs of most children. Froehlich emphasizes 

that children are “people of action” (1996, p. 17) and that this “action” should be 

continued in the hospital. Bradt also stressed that music therapists need to provide ample 

opportunities for active participation when working with children (2013b). In music 

therapy, children choose music, sing songs, learn and play instruments, record, conduct, 

perform, interact and play with others, improvise and compose their own music, and 

move to rhythm and beats. In passive music experiences, children can be engaged by 

talking, listening, sharing, writing, rewriting and imagining to music. Once again, 

because pain is a multidimensional phenomenon, data from these analyses appear to 

support the effectiveness of the active, multisensory and multidimensional approach 

utilized in music therapy. A further analysis on active versus passive approach in music 
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therapy will be conducted later in this section for all age groups, and will re-illuminate 

this issue of active engagement in MT intervention.  

Data suggest that both music medicine and music therapy have the potential to 

help adult and pediatric patients suffering from pain. A closer look at the data shows that 

in general, children benefit more from music than adults do, and more from music 

therapy than music medicine. However, more studies are needed to confirm these 

findings, and until then, these data should be interpreted with caution. 

Moderator Variable for MM: Levels of Choice in Music Selection 

Levels of Choice on Pain Intensity Measured by 0-10 Scales 

The result of this moderator analysis suggests that all three types of music 

selection are effective in reducing the perceived level of pain. However, a comparison 

between the sub-types reveals that the researcher-chosen (RC) music brings a greater 

reduction in pain than the other types of music. The difference is significant clinically but 

not statistically (p = 0.60).  

This outcome is partially consistent with the result from another meta-analysis 

(Cepeda et al., 2006), which found that participants who listened to RC music exhibited a 

significant reduction in pain whereas participants who had a choice did not. It is very 

interesting to see that RC music has been found to be more effective than PP music in 

both meta-analyses using the same 0-10 scales. One may explain this difference by 

pointing out that RC music improves the methodological consistency in the intervention 

and minimizes heterogeneity arising from musical variations. However, in this study, RC 

music showed a greater variability (I² = 97%) than other types (I² = 74-91%). Another 
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interesting result to consider is that PP music has been found to be more effective than 

RC music in reducing anxiety in two different meta-analyses (Bradt et al., 2013; Tsai et 

al., 2014). These findings seem to suggest that consistency in the intervention may not 

explain this result; otherwise, RC music would have been more effective in reducing 

anxiety as well.  

Levels of Choice on Analgesic Use 

According to these analyses, PC music seems more effective in reducing the 

amount of anesthetics and opioids than RC or PP music. In terms of non-opioid intake, 

excluding PC music due to lack of data, PP music shows a greater effect than RC music. 

No significant effects were found for the use of sedatives. However, based on a 

preliminary overview of the confidence intervals and average effect sizes for comparative 

purposes, it can be inferred that PP music is more effective than RC music in reducing 

the amount of sedative use. Prior meta-analytic results suggest that PP music is more 

effective in relieving state anxiety (Bradt et al., 2013; Tsai et al., 2014); this result for 

sedatives seems to coincide with that finding, because lower levels of state and trait 

anxiety have been reported to be associated with a lower amount of propofol use (Kil et 

al., 2012).  

Levels of Choice on Physiological Measures 

PP music shows a greater effect in lowering heart rate, systolic blood pressure 

(SBP) and diastolic blood pressure (DBP). Interestingly, PC music, which was associated 

with the reduction of anesthetic and opioid use, seems least effective in lowering vital 

signs. In this analysis, PC music raised heart rate by 2.6 bpm, whereas PP music 
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decreased it by 5.02 bpm. The increase was not significant, but was consistent among the 

three studies analyzed (I² = 13%). This hyperarousal of the autonomic nervous system 

appears to be due to the use of stimulative music, because it has been reported that 

participants are likely to select popular music when asked to bring their own music 

(MacDonald et al., 2003).  

PC or RC music had no influence on either type of blood pressure, whereas PP 

music showed moderately strong effectiveness in lowering both types of blood pressure. 

No conclusion could be drawn on respiration rate because there were too few studies 

analyzed.  

More Discussion on the Levels of Choice as Moderators 

In summary, RC music is found to be most effective in lowering the perceived 

level of pain, whereas PC music is more influential in the use of anesthetics and opioids. 

On the other hand, PP music is most effective in lowering heart rate, systolic blood 

pressure and diastolic blood pressure. Such unexpected, even-split results bring many 

questions about the mechanisms underlying these effects. However, most theories are still 

unproven, and the mechanisms involved are poorly understood (Bradt, 2010; Burns, 2012; 

Dileo, 1999). 

In examining the reasons for these differences, it seems helpful to lay out first the 

essential differences between the three types of music. The main difference between RC, 

PP and PC music is that RC and PP music are supposedly selected carefully with a 

therapeutic intent (i.e., pain or anxiety reduction). I used the word ‘supposedly,’ because I 

have found that this was not practiced in almost half of the included studies. Anyhow, in 
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the case of PC music, it is generally selected based on the personal tastes of the 

individual patient, not necessarily with a therapeutic intent or based on specific 

guidelines. Hence, the RC and PP music are likely to have qualities that are within 

specific musical parameters in terms of their therapeutic effect.  

On the other hand, PC music is mainly selected based on the individual patient’s 

preference and familiarity with the music. In that sense, participants are likely to choose 

pieces that are interesting, evocative or meaningful to them. Due to this personal 

relationship with PC music, it may be the most enjoyable and attention grabbing of all. 

PP music is a remedial option that partially meets the essential qualities of both RC and 

PC music. Because PP music is likely to be chosen based on a therapeutic rationale, this 

could be the driving force behind therapeutic change. Offering choices that are closer to 

patients’ tastes in terms of genre, styles, instruments and/or artists, PP music may create 

opportunities to ‘meet them where they are’ by offering familiar music. This concept is 

very important in therapeutic work, however, it has been pointed out that many 

researchers provide too few choices leading participants to choose the ‘least disliked’ 

music instead of preferred music (Dileo & Bradt, 2005). 

In looking at all the relationships found between the use of analgesia and PC 

music, and the autonomic nervous system and PP music, I have made informal 

observations based on what has been postulated by theorists and these outcomes. My 

intent is to make inferences about these connections based on the available information, 

not to examine or test the theories. 
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Based on my observations, the principles of iso and entrainment (Dileo & Bradt, 

1999) may be playing a role in the relationship found between PP music and the 

autonomic nervous system. Perhaps, offering music that matches the patient’s taste 

creates a point of matching and connection, which then enables the music to entrain and 

regulate physiological responses through the musical qualities intended for therapeutic 

change. 

PC music and its relationship with decreased opioid and anesthetic use may be 

explained by the bottom up the Gate Control theory where strong aural and vibrational 

stimulations mask noxious sensations. Also, researchers in neuroscience have discovered 

that music activates certain neural pathways in the brain which alters and generates 

endorphin and endogenous opiates (Lin et al., 2011). Interestingly, in one study, the 

production of B-endorphin was associated with listening to techno music, not classical 

music, among high school students (Gerra et al., 1998). Thus, considering that a majority 

of participants have chosen a stimulative type of music for PC music, their choice of 

music might have produced more natural pain-reducing agents, leading to a reduction in 

anesthetic and opioid use. 

The relationship between the perception of pain intensity and RC music seems 

more complicated, and therefore I could not make an inference based on one particular 

theory. It could be due to experimenter bias, response bias, or participants’ raised 

expectation of the presented music intervention. Undoubtedly, more in-depth 

investigations are needed. 
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Providing choices in MM has been confirmed as a moderator variable. RC music 

may be more effective in reducing the perceived level of pain intensity, but PC music 

seems more influential in the amount of anesthetic and opioid use. On the other hand, PP 

music is more effective in regulating nervous system hyperarousal. More research is 

needed in order to identify mechanisms behind these effects for better clinical and 

research practice.  

Moderator Variable for MM: Rationale for Selection of Music 

Rationale for Selection of Music on Pain Intensity 

The difference between MM studies that have a clear rationale for selection of 

music and those without is remarkably large as they are both clinically and significantly 

different (p = 0.008). Because this finding is based on the pooled data of 68 studies 

involving 5,991 participants, the role of a rationale for selection of music seems 

extremely meaningful. Thus, it can be stated that careful selection of music based on 

prior research, expert opinion and musical parameters of clinically effective music can 

significantly increase the internal validity of music medicine.  

Rationale for Selection of Music on the Amount of Analgesic Use 

Due to limited data, no evidence was found that music selected according to a 

rationale is more effective in reducing the use of anesthetics. However, carefully selected 

music with a rationale is found to be more effective in reducing opioid and non-opioid 

intake than music without a rationale, and the outcome on opioids shows a greater 

consistency as well. Although the effect size itself was not significant due to a large 

confidence interval, the music group with a rationale showed a greater effect in reducing 
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the amount of sedative use. Consequently, it can be postulated that MM developed with a 

rationale is more effective in reducing the amount of overall analgesic use. 

Rationale for Selection of Music on Physiological Measures 

Data suggest that music selected with a rationale is more effective in lowering 

vital signs. The difference is statistically significant for respiration (p = 0.03), and highly 

consistent for systolic blood pressure (I² = 0%). The group with a rationale showed, on 

average, a 3.16 bpm lower heart rate, 2.95 mmHg lower SBP, 0.36 mmHg lower DBP, 7 

mmHg lower MAP, and 2.53 fewer breaths per minutes on respiration than the group 

without a rationale. As a result, it can be concluded that music selected according to a 

rationale can increase the effectiveness of music in relieving physiological hyperarousal. 

More Discussion on a Rationale for Selection of Music as Moderators 

Burns (2012) emphasized the importance of providing a rationale or theoretical 

framework for the selection of music, delivery method, role of music, and mechanisms 

for outcomes. In her review of 22 music medicine studies investigating the effect of 

music on cancer patients, she found that almost none of the studies provided a rationale 

or theoretical framework for their music intervention, and only nine of the 22 studies 

provided a theoretical background for the targeted outcome. In addition, she reported that 

studies with a theoretical framework were more likely to produce statistically meaningful 

results (75%). Although the current study did not investigate whether studies provided a 

theoretical framework for intended outcomes, these results are consistent in that the 

establishment of a rationale for the therapeutic process improves the treatment outcome. 
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Another important matter for music medicine and music therapy researchers relates to 

following the comprehensive guidelines for reporting developed by Robb et al. (2011).  

Using a rationale for the selection of music has been established as a significant 

moderator in MM practice. Hence, it is highly important to make a clinically- and 

theoretically-informed decision when preparing music for MM interventions. In addition, 

it is important to fully report essential components of clinical trials and music 

interventions by following available guidelines. 

Moderator Variable for MT: Active vs. Passive Approach 

Active vs. Passive MT Approach on Pain Intensity 

A comparison of the two MT approaches suggests that the active approach is 

more effective than the passive approach in reducing the perceived level of pain. 

Although the difference between the two approaches was not statistically significant, the 

mean difference in the active approach was clinically meaningful, whereas the MD of the 

passive approach was not. The difference between the two approaches was 0.97 units. 

Considering the fact that the confidence interval of the 0-10 scales was -0.82 to -1.44, this 

difference seems large. Moreover, the mean difference of -2.15 in the active MT group is 

the largest mean difference of all analyses in this study. Therefore, it can be concluded 

that an active MT approach is the most effective intervention of all.  

An additional analysis was conducted excluding one exceptionally effective study 

involving children (Bradt, 2001), leaving studies of adults only to see if the difference 

persists. The result also favors the effectiveness of an active approach, and indicates that 

the change score remains clinically significant (MD = -1.73, 95% CI -2.74, -0.72). The 
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importance of an active approach has been discussed previously in the analysis of age 

groups as a moderator. The result from the second test also supports that an active 

approach may be more effective for adults as well. 

Previous meta-analyses have also compared active interventions with passive 

interventions, but they were not limited to music therapy, meaning that MM studies were 

included in the passive approach group. Nevertheless, the directions found were all 

identical, favoring the effectiveness of an active approach over a passive approach (Dileo 

& Bradt, 2005; Standley & Whipple, 2003; Tsai et al., 2014).  

As previous meta-analyses have suggested, the results of the current study 

suggests that an active approach, such as recreative experience, is more effective in 

relieving the perceived level of pain intensity. Because this result is based solely on MT 

studies, this may have an important clinical implication for music therapists working with 

patients who are experiencing pain. 

Methodological Moderators 

Randomization & Allocation Concealment on 0-10 Pain Intensity Scales 

Studies using proper methods of randomization and allocation concealment for 

minimizing selection bias display a more robust effect estimate (MD = -0.97) for 

reduction in pain intensity than those studies that do not fulfill one or more proper 

methods (MD = -1.18). This result is consistent with other meta-analyses that found a 

smaller effect size for studies with higher methodological integrity (Bradt, Dileo, Grocke, 

& Magill, 2011; Dileo & Bradt, 2005). 
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Because high heterogeneity still remained even after grouping the studies with 

higher methodological standards, I conducted a sensitivity analysis using the studies that 

properly implemented six or more items on the risk of bias including randomization and 

allocation concealment. There were 12 studies that implemented six or more of the eight 

items below that assessed the risk of bias: (1) randomization; (2) allocation concealment; 

(3) blinding of researchers; (4) blinding of participants; (5) blinding of objective 

assessors; (6) intention-to-treat analysis; (7) selective reporting; and (8) other biases. The 

results of these 12 studies did not indicate a lower level of heterogeneity (I² = 95%), but 

showed a stronger pain-reducing effect (MD = -1.32, 95% CI -2.30, -0.35, p = 0.008), and 

this outcome was clinically meaningful. There were four studies (Nguyen, Nilsson, 

Hellström, & Bengtson, 2010; Simcock et al., 2008; Szmuk et al., 2008; Yu, Liu, Li, & 

Ma, 2009) that implemented seven or more items of the assessment, indicating even 

higher methodological rigor, and the result of this analysis yielded the strongest effect 

size and consistency (MD = -1.94, 95% CI -2.66, -1.23, p < .0001, I² = 0%). This was an 

interesting finding, as the studies with lower selection bias showed a more robust effect 

estimate, yet implementation of blinding increased the effect size and consistency. It 

seems to indicate that methodological quality may be responsible for amplifying and 

causing inconsistent results. 

Blinding Objective Assessors on Observational Pain Measures 

The outcome of this analysis seems to suggest that there is a potential detection 

bias in play as the effect size of the studies that didn’t used blinding is medium to large, 

whereas it is small to medium for the blinded group. Of the six studies analyzed, all of 
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them focused on children except for one study by Gutgsell et al. (2013). Thus, an 

additional analysis was conducted excluding this study. In this analysis, the difference 

between the studies that used proper blinding (SMD = -0.62, 95% CI -1.01, -0.22, p = 

0.002) and studies that did not blind assessors (SMD = -0.72, 95% CI-1.47, 0.02, p = 0.06) 

became negligible. Thus, according to this outcome, it appears that blinding outcome 

assessors may produce unbiased outcomes, but does not impact effect sizes to any great 

degree. 

The results of these analyses of methodological moderators suggest that selection 

or detection bias may be present and may skew clinical outcomes; however the actual 

impact on effect estimates is minimal. On the other hand, a sub-analysis indicated that 

studies with the highest methodological qualities yielded the strongest evidence with zero 

heterogeneity. Nevertheless, it is important to continue to conduct risk of bias assessment, 

and interpret results accordingly. 

Limitations of the Study 

Despite numerous efforts to uncover consistent pain reducing effects of music, a 

great portion of the findings yielded highly heterogeneous outcomes. Moreover, a few 

sub-analyses particularly some involving MT included only a few studies, thus 

weakening the external validity of the results. Thus, it is essential to interpret the results 

from this study with caution. 

Because no comprehensive meta-analysis on music and pain has been conducted 

on studies published on or after 2005, I invested extra time searching many databases 

with wide search parameters without restrictions. In addition I also conducted extensive 
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hand and online searches and contacted experts in the field. Thus, this study became one 

of the largest meta-analyses focusing on a particular outcome in MM and MT research. 

However, due to the inevitable language restrictions, there were a good number of studies 

that could not be included. In addition, because I could not access foreign databases in 

languages other than English and Korean, there may be undiscovered clinical trials that 

meet the inclusion criteria of this study in other languages. 

One of the criteria for evaluating methodological quality of systematic reviews is 

the implementation of ‘double extraction.’ Because this study was conducted for my 

doctoral dissertation, I could not collaborate with other researchers in extracting and 

comparing data.  

There were multiple studies that did not report essential information, which 

prevented them from being included in this meta-analysis. Initially, I attempted to contact 

a few researchers regarding missing data, but more than half did not respond or took 

many weeks to respond. Due to the time constraints and timelines for completing 

extraction and analysis, obtaining missing data from those studies became impossible. 

Hence, I could not include studies with missing data in this study. 

Implications for MM and MT Practice 

Referrals for MM and MT 

The results of this meta-analysis present numerous suggestions for current MM 

and MT practice. In general, the results demonstrate that MT is more effective in 

reducing severe pain as opposed to less severe pain, whereas MM is more beneficial in 

reducing briefer and milder forms of pain and lowering the use of analgesic agents and 
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vital signs. Hence, these findings may be useful to medical professionals who make 

referrals for music therapy. MT may be recommended to patients who are suffering from 

moderate to severe levels of acute or cancer/chronic pain. On the other hand, MM can be 

provided to patients who are experiencing mild to moderate levels of acute or procedural 

pain due to medical or surgical procedures. Because MT is highly effective for children, 

priority needs to be given to pediatric patients when working with limited time and 

resources.  

Implications for MT Intervention 

Active engagement in MT is found to be more effective in reducing pain intensity. 

On the other hand, an active approach seems to be associated with hyperarousal of the 

autonomic nervous system. Therefore, music therapists need to collaborate with the 

treatment team even more closely when determining clinical goals, and continue to 

implement individually-tailored approaches and music experiences. Because MM is also 

beneficial for patients, music therapists need to offer MM and provide equipment to all of 

their patients, so that patients can utilize music whenever they need it.  

Implications for MM Intervention 

Research has demonstrated that music selected based on a clinical rationale 

improves the effect of MM on pain intensity, opioid, non-opioid intake, and overall vital 

signs. In order to provide a more effective MM intervention, one must select music based 

on a clear rationale and therapeutic intent. This means that it is imperative to study the 

existing literature, consult experts in the field, and select music based on certain musical 

parameters set forth by clinicians and researchers in the field. 
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If music is selected carefully based on the above mentioned criteria, music chosen 

by medical personnel can be beneficial in reducing the perceived level of pain. However, 

offering choices to patients in terms of their preferred genre, style or instrument can lead 

to greater range of benefits in terms of psychological (i.e., anxiety, distress, & 

depression), physiological (i.e., vital signs), and sensation (i.e., pain intensity) aspects of 

pain.  

Selecting music based on specific requests made by patients or music brought 

from their personal collection may have a small to moderate effect in reducing the 

perception of pain. However research shows that such personally chosen music has a 

greater impact on reducing the amount of anesthetic and opioid use. Consequently, it may 

be ideal to provide patient-preferred music prior to medical procedures or surgeries then 

switch to patient-chosen music during or after procedures. 

Recommendations for Future Research 

Recommendations for All Types of Research Studies 

The effect of music on pain intensity is one of the few areas that has been 

investigated quite extensively in the medical setting. However, there seems to be a 

disproportionate number of studies in certain areas. Specifically, there are numerous MM 

studies conducted in the areas of procedural and acute pain, but very few in the areas of 

chronic and cancer pain. In terms of medical specialty, more studies are needed in 

pediatrics, neonatology, oncology, hospice, and intensive care. For MT research, more 

clinical trials are needed in all areas and settings.  
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The survey of general characteristics of the included studies revealed that MM 

and MT are generally differentiated more accurately in the West than in Asia. The fact 

that music therapy as a health profession is much newer in Asia may explain why the 

confusion over terminology is more localized to this area. Also, it may be due to 

translation. I found several articles from Korea that referred to their interventions as 

‘music therapy’ only when translated into English. Consequently, future studies in MM 

and MT need to educate the public, medical community and researchers regarding the 

distinction between MM and MT in order to promote research and clinical advancement 

of both valuable and important music interventions in the medical setting. 

Specific Recommendations for Future Meta-Analyses 

First, prospective meta-analyses on music and pain will need to address some of 

the methodological limitations of this study by employing double extraction; including 

studies reported in all languages; and obtaining missing data by contacting authors. 

Second, additional moderator analyses or sub-analyses may lead to the discovery 

of other sources of heterogeneity. Regarding the research method, it may be necessary to 

compare studies by following potential moderators: medical populations; areas of 

medical specialty; timing of outcome measurement; severity of pain levels; levels of 

consciousness/sedation during MM for procedural pain by levels of choice (i.e., RC, PP, 

PC music) or styles of music (i.e., sedative vs. stimulative); randomization level (i.e., 

including qRCT); and presence of sample size calculation.  

In terms of music medicine interventions, additional analyses on the following 

variables may be informative: frequency and duration of interventions; delivery method 
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(i.e., headphones or speakers); time point of music listening in surgical setting (i.e., 

before, during, after or all throughout surgery); theoretical framework for intervention; 

and rationale for selection of music.  

Due to the limited number of currently available randomized trials in music 

therapy, further analyses in MT may not be feasible. The differences between MM and 

MT illustrate why there are substantially fewer MT studies than MM trials. In order to 

successfully complete more RCTs in MT, music therapists need to develop ways to 

standardize or streamline its practice in order to minimize individual variances; 

collaborate more closely with other medical staff, so blinding and independent data 

collection can be achieved; utilize wait-list control groups or crossover design, so patients 

in control conditions receive equal care; and educate medical staff and seek active 

cooperation, so research sessions can be conducted without frequent interruptions. 

Nevertheless, if more studies become available, meta-analytic comparisons on the 

following variables may be considered: single therapist vs. more than one therapist; 

duration and frequency of sessions; timing of interventions; types of active engagement 

in music (i.e., playing, singing, composing, improvising, etc.); and therapeutic theoretical 

framework. 

Finally, systematic reviews need to be conducted and reported in accordance with 

generally accepted assessment and reporting guidelines, such as AMSTAR (Shea et al., 

2007) and PRISMA(Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2009). 
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Specific Recommendations for Future MM and MT Clinical Trials 

During my inspection of over 350 full-text articles, I came across many different 

styles of reporting and numerous articles with missing information. This resulted in much 

confusion and the exclusion of several eligible studies. Hence, researchers need to fully 

report essential information about the demographic, methodological; statistical and 

clinical aspects of their investigations. For that, it is helpful to follow reporting guidelines 

for RCTs (Schulz, Altman, Moher, & CONSORT Group, 2010) and guidelines for 

clinical trials based on music interventions (Robb, Burns, & Carpenter, 2011).  

As observed in this meta-analysis, the efficacy of music interventions on pain has 

been extensively investigated using the 0-10 pain intensity scales. These rating scales 

have been widely implemented because they are simple and easy to use. However, they 

are quite limited in terms of assessing the multidimensional aspects of pain because they 

only measure pain intensity. In order to provide more clinically relevant information, 

researchers need to develop and/or administer additional measures in order to approach 

pain from a more comprehensive and multidimensional perspective (McGuire, 1992). 

This incorporation of more comprehensive measurements encompassing emotional and 

psychosocial pain is especially important for patients suffering from chronic and cancer 

pain (Hølen et al., 2006; McGuire, 1992).  

The results of this study suggest that higher methodological standards for clinical 

trials not only yield unbiased outcomes, but also can increase the effect estimates. 

Consequently, it is essential to improve the methodological rigor by adopting proper 

methods of randomization, allocation concealment, and blinding of researchers and data 
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assessors. Blinding of participants is not possible in MT, but can be achieved for MM 

studies, if music is provided when patients are sedated or under general anesthesia. 

Blinding of interventionists is not easy, but MM researchers can provide headphones to 

both groups and use blank CDs or silent tracks on MP3 players. Blinding outcome 

assessors can be achieved by implementing outcome assessment at a different time point 

by an independent assessor; video-recording sessions and either masking sound or 

inserting sound to all conditions; or using physiological markers measured by 

independent blinded assessors.  

The fact that there are numerous studies with high standard deviations indicates 

that there are individual variances among participants. This does not rule out incidences 

where certain music interventions are contraindicated for certain individuals. It is 

possible that one may become overly stimulated, emotional or somehow disturbed by the 

experiences. Consequently, researchers need to keep a record of such incidences and 

report whether there were any adverse effects found during their investigation. 

Considering how many variables exist within the music intervention alone, researchers 

need to be receptive to all types of individual variances. One should keep in mind that 

patients experiencing excruciating pain may respond in unusual way to certain sounds, 

instruments, movements, volume, duration of exposure, equipment, relaxation techniques, 

and/or imagery. 

More research is needed in order to identify the specific types of music or music 

experiences that lead to the particular therapeutic outcomes found in this study. Such an 
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investigation can be conducted by comparing various types of music, intervention 

strategies and/or music therapy experiences on particular treatment outcomes.  

One of the factors that contributes to largely heterogeneous findings is the lack of 

theoretical framework or poorly understood mechanisms of action regarding music’s 

effects. Thus, more research is needed in developing theories and identifying the 

therapeutic mechanisms involved in MM and MT practice.  

Lastly, in order to better understand the effect of music on the multidimensional 

aspects of pain, qualitative and mixed method research studies are needed to fill the gaps 

and to identify further areas that need to be investigated. 
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APPENDIX A 

LIST OF EXCLUDED STUDIES FROM REVIEW OF SYSTEMATIC REVIEWS 

1st Author & Year Reason for exclusion 

Archie al., 2013 Not a systematic review 

Austin, 2010 Not a systematic review 

Bailey, 2010 Did not investigate pain 

Bao al., 2014 Not a systematic review 

Bowers & Wetsel, 2014 Not a systematic review 

Bradt et al., 2010a Insufficient number of studies on pain or music 

Bradt et al., 2010b Insufficient number of studies on pain or music 

Brady-Fryer et al., 2004 Insufficient number of studies on pain or music 

Chi & Young, 2011 Not a systematic review 

Chlan & Halm, 2013 Incomplete systematic review 

Cignacco et al., 2007 Insufficient number of studies on pain or music 

Cole & LoBiondo-Wood, 2014 Did not conduct quality appraisal 

Crowe et al., 2008 Investigated combined intervention only 

Dileo & Bradt, 2005 Did not conduct quality appraisal 

Dileo & Bradt, 2008 Updated Cochrane review exists 

Dunn, 2004 Did not conduct quality appraisal 

Economidou et al., 2012 Did not conduct quality appraisal 

Evans, 2002 Insufficient number of studies on pain or music 

Galaal et al., 2011 Insufficient number of studies on pain or music 

Good, 1996 Out of date range specified 

Hokka al., 2014 Did not involve music intervention 

Koenig et al., 2013 Not a systematic review 

Koller & Goldman, 2012 Included uncontrolled studies 

Laopaiboon al., 2009 Did not investigate pain 

Leow, 2011 Included uncontrolled studies 

Ma & Yu, 2008 Not a systematic review 

Matsota et al., 2013 Not a systematic review 

Moris & Linos, 2013 Included uncontrolled studies 

Ngee-Ming et al., 2014 Did not conduct quality appraisal 

Pan et al., 2000 Insufficient number of studies on pain or music 
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LIST OF EXCLUDED STUDIES FROM REVIEW OF SYSTEMATIC REVIEWS (cont.) 

1st Author & Year Reason for exclusion 

Park & Hughes, 2012 Not a systematic review 

Pillai Riddell al., 2011 Did not involve music intervention 

Pothoulaki et al., 2005 Did not conduct quality appraisal 

Pyati & Gan, 2007 Not a systematic review 

Renner et al., 2009 Insufficient number of studies on pain or music 

Renner et al., 2010 Insufficient number of studies on pain or music 

Rheingans, 2007 Included uncontrolled studies 

Richards et a., 2007 Did not conduct quality appraisal 

Rudin et al., 2007 Did not conduct quality appraisal 

Simkin & Bolding, 2004 Not a systematic review 

Skingley & Vella-Burrows, 2010 Included uncontrolled studies 

Smith al., 2003 Did not involve music intervention 

Smith al., 2006 Did not involve music intervention 

Smith al., 2012 Did not involve music intervention 

Thrane, 2013 Insufficient number of studies on pain or music 

Treurnicht Naylor et al., 2011 Insufficient number of studies on pain or music 

Uman al., 2013 Did not involve music intervention 

Weller & Baker, 2011 Did not investigate pain 
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APPENDIX B 

R-AMSTAR ASSESSMENT ITEMS 

1. Was an ‘a priori’ 
design provided? 

(A) ‘a priori’ design 

(B) statement of inclusion criteria 
(C) PICO/PIPO research question (population, intervention, comparison, 

prediction, outcome) 
2. Was there duplicate 

data extraction? 
(A) There should be at least two independent data extractors as stated or 

implied. 
(B) Statement of recognition or awareness of consensus procedure for 

disagreements. 
(C) Disagreements among extractors resolved properly as stated or implied 

3. Was a comprehensive 
literature search 
performed? 

(A) At least two electronic sources should be searched. 
(B) The report must include years and databases used (e.g. Central, EMBASE, 

and MEDLINE). 
(C) Key words and/or MESH terms must be stated AND where feasible the 

search strategy outline should be provided such that one can trace the 
filtering process of the included articles. 

(D) In addition to the electronic databases (PubMed, EMBASE, Medline), all 
searches should be supplemented by consulting current contents, reviews, 
textbooks, specialized registers, or experts in the particular field of study, 
and by reviewing the references in the studies found. 

(E) Journals were “hand-searched” or “manual searched” (i.e. identifying 
highly relevant journals and conducting a manual, page-by-page search of 
their entire contents looking for potentially eligible studies) 

4. Was the status of 
publication (i.e. grey 
literature) used as an 
inclusion criterion? 

(A) The authors should state that they searched for reports regardless of their 
publication type. 

(B) The authors should state whether or not they excluded any reports based on 
their publication status, language etc. 

(C) “Non-English papers were translated” or readers sufficiently trained in 
foreign language 

(D) No language restriction or recognition of non-English articles 

5. Was a list of studies 
(included and 
excluded) provided? 

(A) Table/list/or figure of included studies, a reference list does not suffice. 

(B) Table/list/figure of excluded studies1 either in the article or in a 
supplemental source (i.e. online). (Excluded studies refers to those studies 
seriously considered on the basis of title and/or abstract, but rejected after 
reading the body of the text) 

(C) Author satisfactorily/sufficiently stated the reason for exclusion of the 
seriously considered studies. 

(D) Reader is able to retrace the included and the excluded studies anywhere in 
the article bibliography, reference, or supplemental source 

6. Were the 
characteristics of the 
included studies 
provided? 

(A) In an aggregated form such as a table, data from the original studies should 
be provided on the participants, interventions AND outcomes. 

(B) Provide the ranges of relevant characteristics in the studies analyzed (e.g. 
age, race, sex, relevant socioeconomic data, disease status, duration, 
severity, or other diseases should be reported.) 

(C) The information provided appears to be complete and accurate (i.e. there is 
a tolerable range of subjectivity here. Is the reader left wondering? If so, 
state the needed information and the reasoning). 
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7. Was the scientific 

quality of the 
included studies 
assessed and 
documented? 

(A) ‘A priori’ methods of assessment should be provided (e.g., for 
effectiveness studies if the author(s) chose to include only randomized, 
double-blind, placebo controlled studies, or allocation concealment as 
inclusion criteria); for other types of studies alternative items will be 
relevant. 

(B) The scientific quality of the included studies appears to be meaningful. 

(C) Discussion/recognition/awareness of level of evidence 
(D) Quality of evidence should be rated/ranked based on characterized 

instruments. (Characterized instrument is a created instrument that ranks 
the level of evidence) 

8. Was the scientific 
quality of the 
included studies   
used appropriately in 
formulating 
conclusions? 

(A) The results of the methodological rigor and scientific quality should be 
considered in the analysis and the conclusions of the review 

(B) The results of the methodological rigor and scientific quality are explicitly 
stated in formulating recommendations. 

(C) To have conclusions integrated/drives towards a clinical consensus 
statement 

(D) This clinical consensus statement drives toward revision or confirmation of 
clinical practice guidelines 

9. Were the methods 
used to combine the 
findings of studies 
appropriate? 

(A) Statement of criteria that were used to decide that the studies analyzed 
were similar enough to be pooled? 

(B) For the pooled results, a test should be done to ensure the studies were 
combinable, to assess their homogeneity (i.e. Chi-squared test for 
homogeneity, I2). 

(C) Is there a recognition of heterogeneity or lack of thereof 
(D) If heterogeneity exists “random effects model” should be used &/or the 

rationale (i.e. clinical appropriateness) of combining should be taken into 
consideration (i.e. sensible to combine?), or stated explicitly 

(E) If homogeneity exists, author should state a rationale or a statistical test 

10. Was the likelihood of 
publication bias (i.e., 
“file drawer” effect) 
assessed? 

(A) Recognition of publication bias or file-drawer effect 
(B) An assessment of publication bias should include graphical aids  

(e.g., funnel plot, other available tests) 
(C) Statistical tests (e.g., Egger regression test). 

11. Was the conflict of 
interest stated? 

(A) Statement of sources of support 
(B) No conflict of interest. This is subjective and may require some deduction 

or searching. 
(C) An awareness/statement of support or conflict of interest in the primary 

inclusion studies 
Reprinted with permission (Kung et al., 2010, pp 89-91)  
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APPENDIX C 

LIST OF EXCLUDED STUDIES FROM META-ANALYSIS 

1st Author & Year Reason for exclusion 

Ahn, 2013 Not a randomized controlled trial 

Aitken, 2001 Not a randomized controlled trial 

Aitken, 2002 Not a randomized controlled trial 

Akmese, 2014  Atypical intervention - progressive muscle relaxation 

Akombo, 2006 No standard care group 

Albert, 2001  Atypical intervention - guided Imagery 

Albuquerque, 2012 Not a randomized controlled trial; foreign language - Portuguese 

Anderson, 2014 No standard care group; outcome not relevant 

Andrada, 2004  Outcome not relevant 

Aragon, 2002 Not a randomized controlled trial; atypical intervention - live music (harp) 

Baby, 2014 No standard care group; insufficient data 

Bae, 2014 Not properly randomized (qRCT); outcome not relevant 

Baghdadi, 2000 No standard care group 

Baker, 1998   Investigation of experimental pain 

Balan, 2009 Insufficient data 

Barnason, 1995   Outcome not relevant 

Barrera, 2002   Outcome not relevant 

Beckett, 2011 Not a randomized controlled trial 

Bekhuis, 2009   Not a randomized controlled trial 

Bertling, 2003   Full text unavailable 

Binek, 2003 Not properly randomized (qRCT); insufficient data 

Binson, 2013 No standard care group 

Björkman, 2013 Insufficient data 

Bo & Callaghan Insufficient data 

Bradshaw, 2011 Investigation of experimental pain 

Bradshaw, 2012 Investigation of experimental pain 

Bradt, 2014 No standard care group 

Bringman, 2009 No standard care group; outcome not relevant 

Browning, 2000 Not a randomized controlled trial 

Burrai, 2014 Atypical intervention - live music (saxophone) 

Butt, 2000 Not a randomized controlled trial 

Cadigan, 2001 Atypical intervention - combined with nature sound 

Calceterra, 2014 Insufficient data - mean & SD not reported 

Caprilli, 2007   Atypical intervention - live intervention by non-music therapist 

Cardoso, 2014   No standard care group 

Chae, 2007 Not properly randomized (qRCT) 

Chaput-McGovern, 2012   No standard care group 

Chen, 2012 Not properly randomized (qRCT) 
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LIST OF EXCLUDED STUDIES FROM META-ANALYSIS (cont.) 

1st Author & Year Reason for exclusion 

Chesky, 1997 Atypical intervention - vibroacoustic 

Chiasson, 2013  Atypical intervention - live music (harp) 

Choi, 2009   Not a randomized controlled trial 

Chou, 2012 Foreign language - Chinese 

Chuang, 2010   Outcome not relevant 

Ci ̆gerci, 2013 Not a randomized controlled trial 

Cohen, 2001   Not a randomized controlled trial 

Colwell, 2013   No standard care group 

Comeaux, 2013 Not properly randomized (qRCT) 

Cooke, 2010 Insufficient data - first phase data unavailable 

Cutshall, 2011   Atypical intervention - combined with nature sound 

da Silva, 2012   Not a randomized controlled trial 

Dixon, 2014 Not a randomized controlled trial 

Dobek, 2013   Outcome not relevant 

Dobek, 2014   Investigation of experimental pain 

Dunbar, 2012  Investigation of experimental pain 

Dvorak, 2011 Insufficient data - Mean & SD not reported 

Easter, 2010 Insufficient data - Mean & SD not reported 

Eells, 2014   Not a randomized controlled trial 

El Rakshy, 1997 Atypical intervention - combined with autogenic relaxation 

Ernst, 2006 Not a randomized controlled trial 

Ferguson, 2004 Insufficient data - Mean & SD not reported 

Finlay, 2014 Not a randomized controlled trial 

Flaugher, 2002 Insufficient data - Mean & SD not reported 

Franco, 2009   Not a randomized controlled trial 

Fratianne, 2001 Insufficient data - Mean & SD not reported 

Garza-Villarreal, 2014 Not a randomized controlled trial 

Gawronska-Skorkowska, 2002 Outcome not relevant 

Ghaffaripour, 2013   Investigation of experimental pain 

Giaquinto, 2006   Outcome not relevant 

Goff, 1997 Outcome not relevant 

Good, 2000   Not a randomized controlled trial 

Good, 2001   Secondary analysis of existing study 

Good, 2002 Secondary analysis of existing study 

Good, 2005 Secondary analysis of existing study 

Good, 2008 Not properly randomized (qRCT) 

Good, 2010   Atypical intervention - combined with jaw relaxation 

Good, 2013   Atypical intervention - combined with jaw relaxation 

Guétin, 2012 Atypical intervention - "U sequence" program 

Guétin, 2014 Atypical intervention - "U sequence" program 
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LIST OF EXCLUDED STUDIES FROM META-ANALYSIS (cont.) 

1st Author & Year Reason for exclusion 

Han, 2010   Outcome not relevant 

Harikumar, 2006 Insufficient data - Mean & SD not reported 

Hasenbring, 1999   No standard care group 

Hatem, 2006 Not properly randomized (qRCT) 

Hauck, 2013   Investigation of experimental pain 

Haythronthwaite, 2001 Atypical intervention - instruction for focusing with no music 

Heiser, 1997 Insufficient data - Mean & SD not reported 

Hilliard , 2003   Outcome not relevant 

Hong, 1996   No standard care group 

Hong, 2010 Not a randomized controlled trial 

Horne-Thompson, 2008 Insufficient data - Mean & SD not reported 

Hosseini, 2013 Not a randomized controlled trial 

Hsieh, 2014   Investigation of experimental pain 

Huth, 1999   Not a randomized controlled trial 

Ignacio, 2012 Insufficient data - Mean & SD not reported 

Iikkaya, 2014 Outcome not relevant 

Jaber, 2007   Foreign language - French 

Jacobi, 1995 Not a randomized controlled trial 

Jacobi, 2001   Not a randomized controlled trial 

Jeaun, 2008 Not properly randomized (qRCT) 

Jeffs, 2007   No standard care group 

Joyce, 2001   No standard care group 

Kaluza, 2002   Atypical intervention - combined audiobooks 

Kane, 2004 Not a randomized controlled trial 

Kang, 1998 Not a randomized controlled trial 

Kang, 2008 Insufficient data - Mean & SD not reported 

Kankkunen, 2014   Not a randomized controlled trial 

Karimi, 2012   Foreign language - Persian 

Kenntner-Mabiala, 2007   Investigation of experimental pain 

Kenny, 2004   No standard care group 

Kim, 2002 Not properly randomized (qRCT) 

Kim, 2005 Not a randomized controlled trial 

Kim, 2007A   Not a randomized controlled trial 

Kim, 2007B   Not a randomized controlled trial 

Kimber, 2008   Atypical intervention - combined with relaxation 

Kleiber, 2012   Not a randomized controlled trial 

Kliempt, 1999 No standard care group; atypical intervention - music offered  as placebo 

Koenig, 20013a No standard care group 

Korhan, 2011   Foreign language - Turkish 

Korhan, 2014   Not a randomized controlled trial 
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LIST OF EXCLUDED STUDIES FROM META-ANALYSIS (cont.) 

1st Author & Year Reason for exclusion 

Kotwal, 1998 Insufficient data - Mean & SD not reported 

Krout, 2001   Not a randomized controlled trial 

Kullich, 2003 Atypical intervention - combined with guided imagery 

Kwan, 2013   Not a randomized controlled trial 

Kwon, 2006   Not a randomized controlled trial 

Lai, 2005   Outcome not relevant 

Le Roux, 1998 Insufficient data - Mean & SD not reported 

Leao, 2004 No standard care group; foreign language - Portuguese 

Leao, 2005   No standard care group 

Leardi, 2007 Insufficient data - Mean & SD not reported 

Lee, 2002 No standard care group 

Lee, 2003 Not properly randomized (qRCT) 

Lee, 2010 Not a randomized controlled trial 

Lee, 2011 Not a randomized controlled trial 

Lee, 2012a   Outcome not relevant 

Lee, 2012b   No standard care group 

Lin, 2011 Not properly randomized (qRCT) 

Liu, 2010 Insufficient data - Mean & SD not reported 

Loewy, 2013   Outcome not relevant 

Lukas, 2004   Not a randomized controlled trial 

Luna, 2011 Not a randomized controlled trial 

Madden, 2010   Atypical intervention - creative arts therapy 

Madson, 2010   Not a randomized controlled trial 

Magill, 2001   Not a randomized controlled trial 

Malone, 1996   Not a randomized controlled trial 

Mandel, 2007 Measurement 

Mandel, 2014 Not a randomized controlled trial 

Mariauzouls, 1999 Atypical intervention - combined with vibration 

Martindale, 2014 Not properly randomized (qRCT) 

McCaffrey, 2003 Insufficient data - Mean & SD not reported 

McCaffrey, 2006 Not properly randomized (qRCT) 

McDaniel, 2009 Insufficient data - Mean & SD not reported 

McNair, 2013   Not a randomized controlled trial 

McRee, 2003 Outcome not relevant 

Meeuse, 2010 Not a randomized controlled trial 

Megel, 1998 Insufficient data - Mean & SD not reported 

Mitchell, 2006a Investigation of experimental pain 

Mitchell, 2006b Investigation of experimental pain 

Mitchell, 2008   Investigation of experimental pain 

Moser, 2007   Not a randomized controlled trial 
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LIST OF EXCLUDED STUDIES FROM META-ANALYSIS (cont.) 

1st Author & Year Reason for exclusion 

Müller-Busch, 1997 Not a randomized controlled trial 

Na Cholburi, 2004 Full text unavailable 

Najafi, 2014 Not a randomized controlled trial 

Nickel, 2005 Not a randomized controlled trial 

Nikandish, 2006   Full text unavailable 

Nilsson, 2001 Atypical intervention - combined with nature sound 

Nilsson, 2009a Insufficient data - SD not reported 

Nilsson, 2009b Outcome not relevant 

Nilsson, 2009c Insufficient data - SD not reported 

Nilsson, 2009d Insufficient data - Mean & SD not reported 

Nilsson, 2012   Outcome not relevant 

Noguchi, 2006 Atypical intervention - song story 

Noh, 2011 Not properly randomized (qRCT) 

Oelkers-Ax, 2008 Outcome not relevant 

Onieva-Zafra, 2013 Atypical intervention - live intervention by non-music therapist 

Ozer, 2013   Insufficient data 

Park, 2006 Not properly randomized (qRCT) 

Park, 2009   Outcome not relevant 

Park, 2010   Not a randomized controlled trial 

Park, 2012   Not a randomized controlled trial 

Pellino, 2005 Atypical intervention - non-pharmacoloic kit 

Perlini, 1996 Investigation of experimental pain 

Phumdoung, 2007 Atypical intervention - combined with PSU Cat position 

Phumdoung, 2014 Atypical intervention - combined with PSU Cat position 

Picard, 2014 Atypical intervention - Delta-embedded music 

Podder, 2007 Not a randomized controlled trial 

Prasertcharoensuk, 2004 Not a randomized controlled trial 

Prensner, 2001 Not a randomized controlled trial 

Protacio, 2010 Not a randomized controlled trial 

Reilly, 1999 Insufficient data - missing pain results 

Ribeiro, 2014 Outcome not relevant 

Ripley, 2014 Outcome not relevant 

Risch, 2001 Atypical intervention - live intervention by non-music therapist 

Risos-Rio, 2009 Atypical intervention - live intervention by non-music therapist 

Rosenow & Silverman, 2014 Not a randomized controlled trial 

Rossetti, 2014 Not a randomized controlled trial 

Ruscheweyh, 2011 Investigation of experimental pain 

Sahler, 2003 Not a randomized controlled trial 

Salmore, 2000 Atypical intervention - combined with guided imagery 

Sand-Jeckin & Emerson, 2010 Atypical intervention - live intervention by non-music therapist 
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LIST OF EXCLUDED STUDIES FROM META-ANALYSIS (cont.) 

1st Author & Year Reason for exclusion 

Schiemann, 2002 Atypical intervention - played radio station 

Schroter, 2014 Not a randomized controlled trial 

Sendelbach, 2006 Atypical intervention - combined with guided relaxation 

Shabanloei, 2010 Insufficient data 

Shahabi, 2007 Foreign language - Persian 

Shertzer, 2001 Not properly randomized (qRCT) 

Siedliecki, 2009 Secondary analysis of existing study 

Silvestrini, 2011 Investigation of experimental pain 

Singh, 2012 Not properly randomized (qRCT) 

Smith & Jawed, 2003 Not a randomized controlled trial 

Smolen, 2002 Outcome not relevant 

Sohi, 1998 Atypical intervention - combined with guided imagery 

Son & Kim, 2006 Not a randomized controlled trial 

Son, Lee, & Kim, 2009 Not a randomized controlled trial 

Son, Yun, Lee, & Lee, 2012 Not a randomized controlled trial 

Spintge, 2000 Not a randomized controlled trial 

Stein et al, 2010 Outcome not relevant 

Stephens, 2008 Atypical intervention - combined with therapeutic suggestion 

Suresh, 2015 Insufficient data - Mean & SD not reported 

Tabrizi, 2012 Outcome not relevant 

Tachdjian, 2012 Not a randomized controlled trial 

Tadic & Kostiov, 2013 Full text unavailable 

Taghinejad, 2010 No standard care group 

Tan, 2008 Insufficient data - Mean & SD not reported 

Tan, 2010 Insufficient data - Mean & SD not reported 

Tanabe, 2001 Not properly randomized (qRCT) 

Tanamura, 2005 Atypical intervention - live music (piano) 

Taylor, 1998 Insufficient data 

Thoma, 2012 Not a randomized controlled trial 

Tondel, 2010 Atypical intervention - combined with guided imagery 

Tramo, 2011 Not properly randomized (qRCT) 

Tse, 2005 Not properly randomized (qRCT) 

Tsivian, 2012 Insufficient data - SD not reported 

Uedo, 2004 Insufficient data - SD not reported 

Umeda, 2006 Insufficient data; outcome not relevant 

Vaajoki, 2011 Not properly randomized (qRCT) 

Vaajoki, 2012 Not a randomized controlled trial 

Vaajoki, 2012b Not properly randomized (qRCT) 

Vaajoki, 2013 Not properly randomized (qRCT) 

Villarreal, 2012 Investigation of experimental pain 
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LIST OF EXCLUDED STUDIES FROM META-ANALYSIS (cont.) 

1st Author & Year Reason for exclusion 

Voss, 2003 Full text unavailable 

Walworth, 2008 Insufficient data - SD not reported 

Wang, 2014 Atypical intervention - combined with psychological treatment 

Weber, 1997 Outcome not relevant 

Weeks, 2011 Insufficient data - Mean & SD not reported; outcome not relevant 

Werner, 2014 Not a randomized controlled trial 

Whipple, 2004 Atypical intervention - music-reinforced nonnutritive sucking (NNS) 

Whipple, 2008 Atypical intervention - music-reinforced nonnutritive sucking (NNS) 

Whitaker, 2010 Not a randomized controlled trial 

Whitehead-Pleaux, 2007 Not a randomized controlled trial 

Wong, 2002 Not a randomized controlled trial 

Wood, 2008 Outcome not relevant 

Wu, 2012 Insufficient data - SD not reported 

Yilmaz, 2003 No standard care group 

Yi-yueh, 2014 Insufficient data - Mean & SD not reported 

Young, 2010 Not a randomized controlled trial 

Zavotsky, 2004 Not a randomized controlled trial 

Zavotsky, 2014 Not properly randomized (qRCT) 

Zhao & Chen, 2009 Investigation of experimental pain 
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APPENDIX D 

CHARACTERISTICS OF PARTICIPANTS IN INCLUDED STUDIES 

Authors & year Country Design N Age 
(mean or range)

Male% Female% White% Other% 

Abraham & Dvory, 2014 Israel 2-arm 60 49.5 48.3 51.7   

Ajorpaz et al., 2014 Iran 2-arm 60 20-65 48.3 51.7   

Allred, K., 2007 USA 2-arm 56 63.9   87.5  

Angioli et al., 2014 Italy 2-arm 372 56 0 100   

Ayoub et al., 2005 USA 3-arm 90 56 87 13   

Bally et al., 2003 Canada 2-arm 113 58.5 57 43   

Bansal et al., 2010 India 2-arm 100 33 72 28   

Beaulieu-Boire et al., 2013 Canada Crossover 49 62 65.3 34.7   

Bechtold et al., 2006 USA 2-arm 166 56 50.1 49.9   

Bellieni et al., 2013 Italy Crossover 25 42.3 40 60   

Binns-Turner, 2008 USA 2-arm 30 42-70   80.0  

Blankfield et al., 1995 USA 3-arm 95 59 72.5 27.5   

Bradt, 2001 USA Crossover 32 14.2 56 44 40.6  

Brouscious, 1999 USA 3-arm 156 66 70.8 29.2 98.0  

Cepeda et al., 1998 Colombia 2-arm 193 40.85 49.2 50.8   

Chan et al., 2003 China 2-arm 220 39.25   69.4  

Chan et al., 2006 Hong Kong 2-arm 43 35-75 72.1 27.9   

Chan, 2007 Hong Kong 2-arm 66 35-75 72.7 27.3   

Chiang, 2012 Taiwan 4-arm 117 60.5 61.7 38.3   
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CHARACTERISTICS OF PARTICIPANTS IN INCLUDED STUDIES (cont.) 

Authors & year Country Design N Age 
(mean or range)

Male% Female% White% Other% 

Chlan et al., 2000 USA 2-arm 64 54.6   96.8  

Clark et al., 2006 USA 2-arm 66 57.66 61.9 38.1 85.3  

Costa et al., 2010 Italy 2-arm 109 51 65.5 34.5   

Danhauer et al., 2007 USA 3-arm 170 27.95   51.2  

Danhauer et al., 2010 USA 2-arm 59 50.9 40.5 59.5 78.0  

Ebneshahidi & Mohseni, 2008 Iran 2-arm 77 25.2 0 100   

Fredenburg & Silverman, 2014 USA 2-arm 32 53.5 46.9 53.1 85.2  

Ghetti, 2011 USA 3-arm 29 50.1     

Ghetti, 2013 USA 3-arm 37 63.6     

Good & Chin, 1998 Taiwan 2-arm 44 40.5 11.4 88.6   

Good et al., 1999 USA 4-arm 617 45.3   81.0  

Good, 1995 USA 4-arm 84 46 29.2 73.8 83.0  

Guerrero et al., 2012 USA 2-arm 101 25.1    Hispanic 85.6 

Gutgsell et al., 2013 USA 2-arm 200 55.4 31 69 67.5  

Hartling et al., 2013 Canada 2-arm 42 5.9 67.1 32.9 71.4  

Hook et al., 2008 Malaysia 2-arm 102 40.3     

Huang et al., 2010 Taiwan 2-arm 126 54     

Hyun et al., 2004 S. Korea 2-arm 40  33.5 66.5   

Ikonomidou et al., 2004 Sweden 2-arm 60 34 0 100   
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CHARACTERISTICS OF PARTICIPANTS IN INCLUDED STUDIES (cont.) 

Authors & year Country Design N Age 
(mean or range)

Male% Female% White% Other% 

Jacobson, 1995 USA 3-arm 94 52.4   67.0  

Jacobson, 1999 USA 3-arm 110      

Jafari et al., 2012 Iran 2-arm 60 57.8     

Jeon, 2004 S. Korea 2-arm 80      

Jose et al., 2012 India 2-arm 60  60.1 39.9   

Kim & Kim, 2009 S. Korea 2-arm 67      

Kim & Kim, 2010 S. Korea 3-arm 45 40-49     

Kim et al., 2004 S. Korea 2-arm 62 51     

Kim et al., 2011 S. Korea 2-arm 219  55.7 44.3   

Koca Kutlu & Eren, 2014 Turkey 2-arm 60 52.99 61.7 38.3   

Koch et al., 1998 USA 2-arm 34 53.5 86 14   

Koch et al., 1998 USA 2-arm 43 53.5 62 38   

Kristjánsdóttir & 
Kristjánsdóttir, 2011 

Iceland 3-arm 118 14     

Kulkarni et al., 2012 UK 2-arm 100 58 58 42   

Kwekkeboom, 2003 USA 3-arm 58 53     

Laurion & Fetzer, 2003 USA 3-arm 84 34     

Lepage et al., 2001 Canada 2-arm 50 38.35 62 38   

Li & Dong, 2012 China 2-arm 60  0 100   

Li et al., 2011 China 2-arm 120 44.95 0 100   
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CHARACTERISTICS OF PARTICIPANTS IN INCLUDED STUDIES (cont.) 

Authors & year Country Design N Age 
(mean or range)

Male% Female% White% Other% 

Macdonald et al., 2003 Scotland 2-arm 40 39.2 37.5 62.5   

Macdonald et al., 2003 Scotland 2-arm 58 45.6     

Masuda et al., 2005 Japan 2-arm 44 68.95 40.9 59.1   

Migneault et al., 2004 Canada 2-arm 30 49.25     

Nagata et al., 2014 Japan 4-arm 224 52 62.5 37.5   

Nguyen et al., 2010 Vietnam 2-arm 40 9.1 62.5 37.5   

Nilsson et al., 2003 Sweden 3-arm 182 37 73.6 26.4   

Nilsson et al., 2003 Sweden 3-arm 151 54 72 28   

Nilsson et al., 2005 Sweden 3-arm 75 56 96 4   

Ottaviani et al., 2012 France 2-arm 62 68.8 27.5 72.5   

Ovayolu et al., 2006 Turkey 2-arm 60  46.7 53.3   

Parlar Kilic et al., 2014 Turkey 2-arm 200 32.43 53 47   

Phipps et al., 2010 USA 2-arm 53 55.35 30.2 69.8 73.6  

Phumdoung & Good, 2003 Thailand 2-arm 110 24     

Pothoulaki et al., 2008 Greece 2-arm 60 52.9 70 30   

Press et al., 2003 Israel 2-arm 94 10.7 60.5 39.5   

Reza et al., 2007 Iran 2-arm 100 25.5     

Salem, 2004 Egypt 2-arm 74 24.3     

Schou, 2008 Denmark 2-arm 63 65     
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CHARACTERISTICS OF PARTICIPANTS IN INCLUDED STUDIES (cont.) 

Authors & year Country Design N Age 
(mean or range)

Male% Female% White% Other% 

Sen et al, 2010 Turkey 2-arm 70 29.5     
Sen et al., 2009 Turkey 2-arm 60 22.55     

Sen et al., 2009 Turkey 2-arm 100 29.5     

Seo & Hong, 2010 S. Korea 2-arm 44 53.5 70.5 29.5   

Siedliecki & Good, 2006 USA 3-arm 60 50.75 28.9 71.1 40.0  

Simavli et al, 2014 Turkey 2-arm 156 25     

Simavli et al, 2014 Turkey 2-arm 161 23.78 0 100   

Simcock et al., 2008 USA 2-arm 30 67.2 40 60  
African Americans

70 

Szmuk, 2008 USA 2-arm 40 51.5 47.5 52.5   

Vaajoki et al, 2012 Finland 2-arm 168 61.5 53.6 46.4   

Vanderboom et al., 2012 USA 2-arm 48 49 18.75 81.25 89.6  

Voss et al, 2004 USA 3-arm 61 63   87.0  

Yeo et al, 2013 Korea 2-arm 70 48.2 100 0   

Yinger, 2012 USA 2-arm 58  46.5 53.5   

Yu et al., 2009 China 2-arm 60 8.1 60 40   

Zengin et al., 2013 Turkey 2-arm 100 49.5 52 48   

Zhang et al., 2005 China 2-arm 110 41     

Zhang et al., 2014 China 2-arm 124 63.4     

Zhu et al., 2014 China 4-arm 250 3.24 51.5 48.5   

Zimmerman et al., 1996 USA 3-arm 96 67   100  
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APPENDIX E 

GENERAL CHARACTERISTICS – MUSIC MEDICINE STUDIES 

Authors & year Pain 
Types 

Age  
Group 

Specialization Setting 0-10  
scale 

Other 
scales 

Physiological 
measures 

Analgesic 
requirements 

Abraham & Dvory, 
2014 

PP Adults Neurology Out  VAS  
(unclear) 

  

Ajorpaz et al., 2014 AP Adults Cardiology In VAS    

Allred, K., 2007 AP Adults Orthopaedic In VAS MPQ-SF HR,RR,MAP  

Angioli et al., 2014 PP Adults OBGYN Out VAS  HR,RR,SBP,DBP  

Ayoub et al., 2005 AP Adults Urology In    AN-Propofol 

Bally et al., 2003 PP Adults Cardiology Out VAS    

Bansal et al., 2010 AP Adults Urology In    SD-Midazolam 

Beaulieu-Boire et al., 
2013 

AP Adults Intensive care In    OP-Fentanyl & AN-Propofol 

Bechtold et al., 2006 PP Adults Gastroenterology Out VAS   OP-Meperidine  
& SD-Midazolam 

Bellieni et al., 2013 PP Adults Physical therapy Out VAS    

Binns-Turner, 2008 AP Adults Oncology In VAS  HR,MAP OP-Morphine eqv. 

Blankfield et al., 1995 AP Adults Cardiology In    OP-Morphine 

Brouscious, 1999 PP Adults Cardiology In NRS    

Cepeda et al., 1998 PP Adults Urology Out VRS   OP-Alfentanil 

Chan, 2007 PP Adults &
seniors 

Cardiology In VAS  HR,RR,SBP,DBP  

Chan et al., 2003 PP Adults OBGYN Out VAS    

Chan et al., 2006 PP Adults & 
seniors 

Cardiology In VAS  HR,RR,SBP,DBP  

Note. PP: procedural pain; AP: acute pain; CP: cancer/chronic pain, Out: outpatient; In: inpatient; VAS: visual analogue scale, NRS: numeric rating scale, MPQ-
SF: Magill pain questionnaire-short form; HR: heart rate; RR: respiration rate; MAP: mean arterial pressure; SBP: systolic blood pressure; DBP: diastolic blood 
pressure; AN: anesthetic; SD: sedative; OP: opioid 
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GENERAL CHARACTERISTICS – MUSIC MEDICINE STUDIES (cont.) 

Authors & year Pain 
Types 

Age  
Group 

Specialization Setting 0-10  
scale 

Other 
scales 

Physiological 
measures 

Analgesic 
requirements 

Chiang, 2012 CP Adults Hospice/Oncology In VAS    

Chlan et al., 2000 PP Adults Gastroenterology Out NRS    

Costa et al., 2010 PP Adults Gastroenterology Out VAS    

Danhauer et al., 2007 PP Adults OBGYN Out VAS    

Danhauer et al., 2010 CP Adults Oncology Out VAS    

Ebneshahidi  
& Mohseni, 2008 

AP Adults OBGYN In VAS  HR,SBP,DBP OP-Morphine 

Good, 1995 AP Adults General Surgery In NRS   OP-Morphine 

Good & Chin, 1998 AP Adults OBGYN In VAS    

Good et al., 1999 AP Adults General Surgery In VAS    

Guerrero et al., 2012 AP Adults OBGYN Out VAS  HR,SBP,DBP  

Hartling et al., 2013 PP Children Emergency 
Medicine 

Out  OSBD-R HR  

Hook et al., 2008 AP Adults OBGYN In VAS VAS-D  OP-Morphine eqv. 

Huang et al., 2010 CP Adults Oncology In VAS, 
VRS 

VAS-D   

Hyun et al., 2004 AP Adults Orthopaedic In VAS  HR,SBP,DBP  

Ikonomidou et al., 2004 AP Adults OBGYN In VAS    

Jacobson, 1995 PP Adults General Medicine In VAS VAS-D   

Jacobson, 1999 PP Adults General Medicine In VAS VAS-D   

Jafari et al., 2012 AP Adults Cardiology In NRS    

Jeon, 2004 PP Adults Dentistry Out VAS    

Note. PP: procedural pain; AP: acute pain; CP: cancer/chronic pain; Out: outpatient; In: inpatient; VAS: visual analogue scale; NRS: numeric rating scale;  
VRS: verbal rating scale; VAS-D: visual analogue scale of emotional distress from pain; OSBD-R: observational scale of behavioral distress–revised;  
HR: heart rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; OP: opioid 
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GENERAL CHARACTERISTICS – MUSIC MEDICINE STUDIES (cont.) 

Authors & year Pain 
Types 

Age  
Group 

Specialization Setting 0-10  
scale 

Other 
scales 

Physiological 
measures 

Analgesic 
requirements 

Jose et al., 2012 AP Adolescents 
& Adults 

Cardiology In  NRS  
(unclear) 

HR,SBP,DBP  

Kim et al., 2004 AP Adults Orthopaedic In NRS    

Kim et al., 2011 PP Adults Dentistry Out  VAS  
(0-5)

HR,RR,SBP,DBP  

Koca Kutlu  
& Eren, 2014 

PP Adults Nephrology Out VAS    

Koch et al., 1998 AP Adults Urology In   HR,SBP,DBP AN-Propofol 

Koch et al., 1998 PP Adults Urology Out VAS  HR,SBP,DBP OP-Alfentanil 

Kristjánsdóttir & 
Kristjánsdóttir, 2011 

PP Adolescents General Medicine Out VAS    

Kulkarni et al., 2012 AP Adults Radiology In    OP-Fentanyl  
& SD-Midazolam 

Kwekkeboom, 2003 CP Adults Oncology In NRS    

Laurion & Fetzer, 2003 AP Adults OBGYN Out VRS   OP-Morphine eqv.  
& NOP-Acetaminophen 

Lepage et al., 2001 AP Adults General Surgery Out    SD-Midazolam 

Li & Dong, 2012 AP Adults OBGYN In VAS    

Li et al., 2011 CP Adults Oncology In VAS MPQ   

Macdonald et al., 2003 AP Adults General Surgery In VAS MPQ   

Macdonald et al., 2003 AP Adults OBGYN In VAS    

Masuda, Miyamoto & 
Shimizu, 2005 

AP Seniors Orthopaedic In VAS, FS  HR,SBP,DBP  

Note. PP: procedural pain; AP: acute pain; CP: cancer/chronic pain, Out: outpatient; In: inpatient; VAS: visual analogue scale, NRS: numeric rating scale,  
MPQ-SF: Magill pain questionnaire-short form; HR: heart rate; RR: respiration rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; AN: anesthetic; 
SD: sedative; OP: opioid; NOP: none-opioid medication; eqv: equivalent 
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GENERAL CHARACTERISTICS – MUSIC MEDICINE STUDIES (cont.) 

Authors & year Pain 
Types 

Age  
Group 

Specialization Setting 0-10  
scale 

Other 
scales 

Physiological 
measures 

Analgesic 
requirements 

Migneault et al., 2004 AP Adults OBGYN In   HR,MAP OP-Fentanyl  
& AN-isoflurane 

Nagata et al., 2014 PP Adults Gastroenterology Out VAS  HR,SBP,DBP  

Nguyen et al., 2010 PP Children Oncology In NRS  HR,RR,SBP,DBP  

Nilsson et al., 2003 AP Adults General Surgery Out VAS   OP-Morphine 

Nilsson et al., 2003 AP Adults General Surgery In VAS   OP-Morphine 

Nilsson et al., 2005 AP Adults General Surgery In NRS  HR,SBP,DBP OP-Morphine 

Ottaviani et al., 2012 PP Older adults Orthopaedic Out VAS  HR,SBP,DBP  

Ovayolu et al., 2006 PP Adults Gastroenterology Out VAS   OP-Meperidine  
& SD-Midazolam 

Parlar Kilic et al., 2014 AP Adults Emergency medicine Out VAS    

Phipps et al., 2010 AP Adults Neurology In VAS  HR,RR,SBP,DBP  

Phumdoung  
& Good, 2003 

AP Adults OBGYN In VAS VAS-D   

Pothoulaki et al., 2008 PP Adults Nephrology Out VAS    

Press et al., 2003 PP Children Emergency Medicine Out FS VAS 
(Observer) 

  

Reza et al., 2007 AP Adults OBGYN In VAS   OP-Morphine 

Salem, 2004 AP Adults OBGYN In VAS VAS-D   

Sen et al, 2010 AP Adults OBGYN In    OP-Tramadol  
& NOP-Diclofenac 

Note. PP: procedural pain; AP: acute pain; CP: cancer/chronic pain; Out: outpatient; In: inpatient; VAS: visual analogue scale; NRS: numeric rating scale;  
FS: faces scale; VAS-D: visual analogue scale of emotional distress from pain; HR: heart rate; RR: respiration rate; MAP: mean arterial pressure;  
SBP: systolic blood pressure; DBP: diastolic blood pressure; AN: anesthetic; SD: sedative; OP: opioid; NOP: NOP: none-opioid medication 
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GENERAL CHARACTERISTICS – MUSIC MEDICINE STUDIES (cont.) 

Authors & year Pain 
Types 

Age  
Group 

Specialization Setting 0-10  
scale 

Other 
scales 

Physiological 
measures 

Analgesic 
requirements 

Sen et al., 2009 AP Adults Urology Out    AN-Propofol 

Sen et al., 2009 AP Adults OBGYN In    OP-Tramadol 

Seo & Hong, 2010 CP Adults Hospice/Oncology In  BPI-K   

Siedliecki & Good, 2006 CP Adults Pain clinic Out VAS MPQ-SF   

Simavli et al, 2014 AP Adults OBGYN In VAS  HR,SBP,DBP NOP-Diclofenac 

Simavli et al, 2014 AP Adults OBGYN In VAS    

Simcock et al., 2008 AP Adults Orthopaedic In VAS, FS    

Szmuk, 2008 AP Adults General Surgery In VAS  HR,MAP AN-sevoflurane 

Vaajoki et al, 2012 AP Adults General Surgery In VAS VAS-D   

Vanderboom et al., 2012 AP Adults Neurology Out   HR, SBP OP-Fentanyl  
& SD-Midazolam 

Voss et al, 2004 AP Adults Cardiology In VAS VAS-D   

Yeo et al, 2013 PP Adults Urology Out VAS  HR,SBP  

Yu et al., 2009 PP Children Oriental Medicine Out FS CHEOPS HR,RR,MAP  

Zengin et al., 2013 PP Adults Oncology Out VAS  HR,RR,SBP,DBP  

Zhang et al., 2005 AP Adults OBGYN In    AN-Propofol 

Zhang et al., 2014 PP Adults Urology Out VAS  HR  

Zhu et al., 2014 PP Neonates Neonatology In  NIPS   

Zimmerman et al., 1996 AP Adults Cardiology In VRS MPQ   

Note. PP: procedural pain; AP: acute pain; CP: cancer/chronic pain, Out: outpatient; In: inpatient; VAS: visual analogue scale, VRS: verbal rating scale,  
FS: faces scale; BPI-K: Brief pain inventory – Korean; VAS-D: visual analogue scale of emotional distress from pain; CHEOPS: Children's Hospital of Eastern 
Ontario Pain Scale; NIPS: Neonatal infant pain scale; MPQ-SF: Magill pain questionnaire-short form; HR: heart rate; RR: respiration rate; MAP: mean arterial 
pressure; SBP: systolic blood pressure; DBP: diastolic blood pressure; AN: anesthetic; SD: sedative; OP: opioid; NOP: None-opioid medication 
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APPENDIX F 

GENERAL CHARACTERISTICS – MUSIC THERAPY STUDIES 

Authors & year 
Pain 

Types 
Age  

Group 
Specialization Setting 

0-10  
scale 

Other 
scales 

Physiological 
measures 

Analgesic 
requirements 

Bradt, 2001 AP Children Orthopaedic In VAS    

Clark et al., 2006 CP Adults Radiology Out NRS    

Fredenburg  
& Silverman, 2014 

CP Adults Oncology In NRS    

Ghetti, 2011 AP Adults General Surgery In NRS    

Ghetti, 2013 PP Adults Cardiology Out NRS  HR,RR,SBP,DBP OP-Fentanyl  
& SD-Versed 

Gutgsell et al., 2013 CP Adults Hospice/Oncology In NRS FLACC   

Kim & Kim, 2009 CP Adults Oncology In VAS    

Kim & Kim, 2010 CP Adults Oncology In VAS    

Yinger, 2012 PP Children Pediatric Out  CAMPIS-R   

Schou, 2008 AP Adults Cardiology In VAS   OP-Morphine 

Note. PP: procedural pain; AP: acute pain; CP: cancer/chronic pain, Out: outpatient; In: inpatient; VAS: visual analogue scale, NRS: numeric rating scale, 
FLACC: Face, Legs, Activity, Cry, Consolability Scale; CAMPIS-R: Child-adult medical procedure interaction scale-Revised; HR: heart rate; RR: respiration 
rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; OP: opioid; SD: sedative 
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APPENDIX G 

INTERVENTION CHARACTERISTICS OF MUSIC MEDICINE STUDIES 

Authors & year Duration Selection Rationale Title of IX Equip Types / Genres / Titles of Music 

Abraham & Dvory, 2014 30 PP  MI SPK classical, instrumental, rock  

Ajorpaz et al., 2014 30 SC EC,MC IC HDP  

Allred, K., 2007 20 PP MC,PL MI HDP easy-listening 

Angioli et al., 2014  PP MC MI SPK pop, jazz, classical, rock 

Ayoub et al., 2005  PC  MI HDP personal library 

Bally et al., 2003 30 PP  MT HDP classical, soft rock, relaxation, country 

Bansal et al., 2010  PP MC MT HDP classical, folk or religious category 

Beaulieu-Boire et al., 2013 60 SC EC,MC MI HDP classical - provided lists of titles 

Bechtold et al., 2006  SC  MI SPK new age - “Watermark” by Enya 

Bellieni et al., 2013  PP  MI ERP classic, rock, disco 

Binns-Turner, 2008  PP MC MI ERP classical, easy listening, inspirational, new age 

Blankfield et al., 1995 30 SC  MI HDP new age - "Dream Flight II” by Herb Ernst 

Brouscious, 1999 35 PP EC MI ERP various - provided lists of titles 

Cepeda et al., 1998 45 PP  MI HDP classical, Caribbean, Soft rock, Jazz 

Chan et al., 2003  PP  IC SPK instrumental ballad 

Chan et al., 2006 45 PP MC,PL IC ERP Chinese and Western 

Chan, 2007 45 PP MC IC ERP Chinese classical music (eg, bamboo flute), religious music 
(eg, Buddha Bar IV–Tibet), and western classical music (eg, 
Mozart piano concerto no. 26) 

Note. PP: participant preferred; SC: staff chosen; PC: participant chosen; EC: expert consultation; MC: musical criteria; PL: published literature; IX: intervention; 
MI: referred own IX as music or music intervention; MT: referred to own IX as music therapy; IC: referred to own IX as music, music intervention and/or music 
therapy interchangeably; SPK: speaker; HDP: headphone; ERP: earphones.  
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INTERVENTION CHARACTERISTICS OF MUSIC MEDICINE STUDIES (cont.) 

Authors & year Duration Selection Rationale Title of IX Equip Types / Genres / Titles of Music 

Chiang, 2012 20 PP EC,MC,PL MI Choice classical, piano, harp, religious, easy listening, Chinese, and 
Taiwanese - provided lists of titles 

Chlan et al., 2000  PP EC MT HDP classical, country-western, new-age, easy listening, pop, rock, 
religious, era-specific, motion-picture soundtracks, jazz 

Costa et al., 2010 25 PP  MI HDP blues, swing, classic, country, jazz, glam-rock, 50-60-70 s 
rock, instrumental, new age, Celtic, reggae, relaxing, Spanish 
music, classic Italian pop, modern Italian pop, classic 
American pop, motion picture sound, native American. 

Danhauer et al., 2007 10 PP  IC HDP classical, harp, general instrumental, nature sounds 

Danhauer et al., 2010 20 PP  MI HDP classical, harp, general instrumental, nature sounds, country, 
gospel, and jazz 

Ebneshahidi &  
   Mohseni, 2008 

30 PC  IC HDP Personal library 

Good & Chin, 1998 15 PP MC MI ERP Western music: piano, harp, synthesizer, orchestral, slow jazz 

Good et al., 1999 15 PP  MI ERP synthesizer, harp, piano, orchestral, slow jazz 

Good, 1995  PP  MI ERP synthesizer, harp, piano, orchestral, slow jazz music 

Guerrero et al., 2012  PP  MI HDP rock, pop, hip-hop, rap, classical, jazz, Spanish, alternative, 
easy listening and reggae. 

Hartling et al., 2013  SC EC,MC MI SPK "The Planets Op. 32 Jupiter, Storms in Africa, Disco Beat, and 
Sunny Days" 

Hook et al., 2008 30 PP EC,MC MT HDP Western, Malay, Chinese 

Huang et al., 2010 30 PP MC,PL IC ERP folk songs, Buddhist hymns (Taiwanese), harp, piano  
- provided lists of titles 

Hyun et al., 2004 60 PP  IC HDP  

Ikonomidou et al., 2004 30 SC  IC HDP pan flute music 

Jacobson, 1995 & 1999  PP  MI HDP provided lists of titles 

Note. PP: participant preferred; SC: staff chosen; PC: participant chosen; EC: expert consultation; MC: musical criteria; PL: published literature; IX: intervention; 
MI: referred own IX as music or music intervention; MT: referred to own IX as music therapy; IC: referred to own IX as music, music intervention and/or music 
therapy interchangeably; SPK: speaker; HDP: headphone; ERP: earphones.   
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INTERVENTION CHARACTERISTICS OF MUSIC MEDICINE STUDIES (cont.) 

Authors & year Duration Selection Rationale Title of IX Equip Types / Genres / Titles of Music 

Jafari et al., 2012 30 PP EC,MC,PL IC HDP  

Jeon, 2004  PP MC MI HDP classical, new age, popular, Korean popular 

Jose et al, 2012 20 PP  MT HDP old Hindi, devotional songs, Instrumental, Cazab. 

Kim et al., 2004 120 PP MC,PL IC  classical, meditative, or nature music - provided lists of titles 

Kim et al., 2011 20 PP  IC HDP classical, pop, folk, hymns, and Korean-style country 

Koca Kutlu & Eren, 2014 30 SC  IC HDP instrumental (violin and piano) Turkish art music 

Koch et al., 1998 a & b 67 PC  MI HDP Personal library 

Kristjánsdóttir &  
   Kristjánsdóttir, 2011 

3 PP  MI HDP  
vs SPK 

top 10 charts music and classical 

Kulkarni et al., 2012 60 PC  MI HDP Personal library 

Kwekkeboom, 2003 10 PP  IC HDP  

Laurion & Fetzer, 2003  SC  IC   

Lepage et al., 2001 45 PP  MI HDP pop, jazz, classical, new age 

Li & Dong, 2012 30 SC MC MI  Chinese classical 

Li et al., 2011 30 PP EC,MC MT HDP Chinese classical & folk, popular world music, and  
Chinese relaxation music 

Macdonald et al., 2003:  
   T1 & T2 

choice PC  MI  Personal library 

Masuda et al., 2005 20 PP  MI HDP Western classical, Gagaku, Noh songs, or Enka (Japanese) 

Migneault et al., 2004  PP  MI HDP classical, jazz, new-age, and popular piano music 

Nagata et al., 2014  SC  MI SPK New-age - “The Best of Enya–Paint the Sky with Stars” 

Note. PP: participant preferred; SC: staff chosen; PC: participant chosen; EC: expert consultation; MC: musical criteria; PL: published literature; IX: intervention; 
MI: referred own IX as music or music intervention; MT: referred to own IX as music therapy; IC: referred to own IX as music, music intervention and/or music 
therapy interchangeably; SPK: speaker; HDP: headphone; ERP: earphones.  
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INTERVENTION CHARACTERISTICS OF MUSIC MEDICINE STUDIES (cont.) 

Authors & year Duration Selection Rationale Title of IX Equip Types / Genres / Titles of Music 

Nguyen et al., 2010 23 PP MC IC ERP traditional Vietnamese and children’s songs. 

Nilsson et al., 2003 40 SC MC,PL MI HDP new-age 

Nilsson et al., 2003 110 SC MC MI HDP classical 

Nilsson et al., 2005 40 SC MC,PL MI HDP new-age, synthesizer 

Ottaviani et al., 2012 20 SC  IC SPK  

Ovayolu et al., 2006 30 SC EC,MC IC SPK Turkish classical played on ney (reed flute) 

Parlar Kilic et al., 2014  SC EC,MC IC SPK Turkish classical (Acemasiran) 

Phipps et al., 2010 30 PP  IC SPK light classical  

Phumdoung & Good, 2003 180 PP MC MI ERP synthesizer, harp, piano, orchestra, and jazz  - provided lists of 
titles 

Pothoulaki et al., 2008  PP  MI HDP popular, Greek folk, jazz, classical, soundtracks, new-age  

Press et al., 2003  SC  MI HDP  

Reza et al., 2007 24 SC  MI HDP soft instrumental, Spanish style guitar 

Salem, 2004 50+ PP PL MI HDP soft synthesizer, harp, piano, orchestra, jazz 

Schou, 2008 35 PP EC,MC,PL MT SPK Easy listening, classical, Musicure, jazz  - provided lists of 
titles 

Sen et al, 2010 60 SC  MT HDP  

Sen et al., 2009 60 PC  IC HDP Personal library 

Sen et al., 2009 49 PC  MI ERP Personal library 

Seo & Hong, 2010 35 PP EC,MC IC ERP gospel, hymnal, Buddhist hymnal, K-pop (Ballad, Trot), 
popular, Korean art song, classical, instrumental 

Note. PP: participant preferred; SC: staff chosen; PC: participant chosen; EC: expert consultation; MC: musical criteria; PL: published literature; IX: intervention; 
MI: referred own IX as music or music intervention; MT: referred to own IX as music therapy; IC: referred to own IX as music, music intervention and/or music 
therapy interchangeably; SPK: speaker; HDP: headphone; ERP: earphones.  
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INTERVENTION CHARACTERISTICS OF MUSIC MEDICINE STUDIES (cont.) 

Authors & year Duration Selection Rationale Title of IX Equip Types / Genres / Titles of Music 

Siedliecki & Good, 2006 60 PP PL MI HDP piano, jazz, orchestra, harp, synthesizer 

Simavli et al, 2014 40+ PP PL MT HDP Classic, Turkish music (art, folk, classic), popular  

Simavli et al, 2014 40+ PP PL MT Choice Classic, Turkish music (art, folk, classic), popular  

Simcock et al., 2008  PC  MI HDP Personal library 

Szmuk, 2008 75 PP  MI HDP classical, pop-rock, Israeli music 

Vaajoki et al, 2012 30 PP  MI HDP domestic or foreign hit songs, dance, pop, rock, soul, blues, 
spiritual or classical 

Vanderboom et al., 2012  PP  MI SPK classical, jazz, new age, country, pop, rock, folk, acoustic, 
meditative trance. 

Voss et al, 2004 30 PP MC,PL MI HDP synthesizer, harp, piano orchestra, slow jazz, flute 

Yeo et al, 2013 8 SC  MI HDP classical  

Yu et al., 2009 30 PP  IC HDP popular & traditional children's, Christmas, folk songs 

Zengin et al., 2013 30 SC MC,PL MT SPK Turkish classical (Acemisiran) 

Zhang et al., 2005 6 PP  MI HDP  

Zhang et al., 2014 7 PP MC,PL MI  classical, Chinese folk, popular, western 

Zhu et al., 2014 5 SC PL MT SPK Easy listening - "Souvenirs D'enfance, A Comme Amour, & 
Ballade Pour Adeline by Richard Oayderman" 

Zimmerman et al., 1996 30 PP  IC HDP Country Western Instrumental by Country Pops;  
Fresh Aire by Mannheim Steamroller;  
Winter into Spring by George Winston;  
Prelude and Comfort Zone, by Steven Halpern 

Note. PP: participant preferred; SC: staff chosen; PC: participant chosen; EC: expert consultation; MC: musical criteria; PL: published literature; IX: intervention; 
MI: referred own IX as music or music intervention; MT: referred to own IX as music therapy; IC: referred to own IX as music, music intervention and/or music 
therapy interchangeably; SPK: speaker; HDP: headphone; ERP: earphones.  
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APPENDIX H 

INTERVENTION CHARACTERISTICS OF MUSIC THERAPY STUDIES 

Authors & year 
Age 

Group 
Session 
Style 

Setting 
Music 
Format 

Length (minutes) 
/ Frequency 

Specific MT Approach 

Bradt, 2001 Children Active Ind Live 30-45 / 1 Entrainment session 

Clark et al., 2006 Adults Passive Ind Recorded 45-60 / 1 + 
IML (2-4 week) 

Provided 1 psycho-educational session to develop 
individualized music list and teach relaxation techniques, 
participants used music & relaxation individually 

Fredenburg  
& Silverman, 2014 

Adults Passive Ind Live 30 / 1 Receptive approach with therapist’s live singing & 
playing of patient’s preferred music 

Ghetti, 2011 Adults Active Ind Live 30-40 / 1 Active music engagement (recreative) 

Ghetti, 2013 Adults Active Ind Live 30-40 / 1 Emotional approach coping coupled with active music 
engagement (recreative) 

Gutgsell et al., 2013 Adults Passive Ind Live 20 / 1 Receptive approach with therapist’s guided relaxation  
with live harp music 

Kim & Kim, 2009 Adults Active Group 
3-6 

Live 60 / 1 Various (recreative, compositional Improvisational, 
receptive) 

Kim & Kim, 2010 Adults Active vs. 
Passive 

Group 
3-6 

Live & 
Recorded 

50 / 1 Compared two MT conditions: receptive group vs. 
recreative/singing-centered group 

Schou, 2008 Adults Passive Ind Recorded 35 / 3-5 Therapist provided guided relaxation and imagery with 
music 

Yinger, 2012 Children Active Ind Live before/during/after 
immunization / 1 

Recreative 

Note. Ind: individual; IL: individual music listening; MT: music therapy 
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APPENDIX K 

ASSESSMENT OF RISK OF BIAS WITH SUPPORT FOR JUDGMENT 

 
Abraham & Dvory, 2014 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "subjects were randomized into 2 groups by 

choosing 1 of 2 identically appearing cards" (p. 3). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Quote: "music was transmitted by nearby loudspeakers" 

(p.4) 

4. Blinding subjective assessor High Blinding of participants was not possible 
5. Blinding objective assessor High Assessor was not blinded. Quote: "music that was 

transmitted by nearby loudspeakers" (p.4) 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "Study funding: None" (p. 1) 

 

Ajorpaz, Mohammadi, Najaran, & Khazaei, 2014  
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests 

 

Allred, K., 2007  
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Randomization into either the comparative rest 
group or the experimental group was determined  
by a sealed envelope system" (p. 52). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat High More than 25% attrition rate (19/75); specific reasons not 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests 
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Angioli et al., 2014  

Bias Judgment Support for judgment 
1. Randomization Low Quote: "the patients were randomly assigned to either a 

music or no-music group by the research nurse, using a 
computer-generated random number series." (p. 455) 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low Less than 5% attrition rate (16/372); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests 

 

Ayoub et al., 2005 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Quote: "nonblinded researcher placed the CD player in an 

opaque box specially constructed to assure the blindness of 
the outcome assessor" (p. 1317). 

4. Blinding subjective assessor Low Subjective measures were not used. 
5. Blinding objective assessor Low Quote: "The research team consisted of… a blinded 

member who assessed outcomes only" (p. 1317). 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Funded by "National Institutes of Health grants NICHD, 

R01HD37007–02" 
 

Bally et al., 2003 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "randomized to a control or experimental group by 
selecting a randomly generated group number sealed in  
an opaque envelope." (p. 53) 

2. Allocation concealment Low See above 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low Quote: "Six patients (4 control, 2 experimental) were not 

included because the procedure was canceled after their  
enrollment or they could not complete all the 
questionnaires because of complications" (p. 54) 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "Funding provided by the 1998 American 

Association of Critical-Care Nurses Sigma Theta lau 
critical care grant and the Kingston Hospital research 
development grant" (p.58). 
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Bansal et al., 2010 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "patients who would listen to music were randomly 

allocated by using the lottery method." (p. 2783) 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "requests of the patients to change the music album, 

track or volume adjustments, draws the attention  
of all the operating room staff and so, the study was single-
blinded" (P. 2784). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Beaulieu-Boire et al., 2013 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "computer-generated block randomization list was 
prepared by the investigators" (p. 443). 

2. Allocation concealment Low Quote: "Randomization was concealed using numbered, 
opaque sealed envelopes and was revealed 
by an ICU staff member not involved in the direct care of 
the randomized patient" (p. 443). 

3. Blinding interventionist Low Quote: "headphones connected to a MP3 player were 
chosen and installed by staff not involved in the 
project for music listening" (p. 444). 

4. Blinding subjective assessor Low Subjective measures were not used. 
5. Blinding objective assessor Low Quote: "Each apparatus was blinded such that the nurse 

committed in sedative drug tapering, was unable to 
perceive in which group the patient belonged to" (p. 444). 

6. Intention-to-treat Low Quote: "6 patients did not complete all of the 
requirements, and their data were excluded" (p. 445). 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "authors declare no conflict of interest and they 

were neither funded to select specific MP3 devices nor  
to select special music pieces" (p. 442). 

 

Bechtold et al., 2006 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Randomization was carried out by the use of 
opaque envelopes" (p. 7310). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Quote: "The study was single-blinded (patients)" (p. 7310). 
4. Blinding subjective assessor Low Quote: "They were not told that they were participating in a 

study to assess the beneficial effects of music" (p. 7309). 
5. Blinding objective assessor High Quote: "The study was single-blinded (from the standpoint 

of patients)" (p. 7310). 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 
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Bellieni et al., 2013 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Quote: "Three patients refused to accept to enter the study; 

they gave no reason for their refusal" (p. e153). 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Binns-Turner, 2008 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "participants were then assigned randomly to the 
intervention or control group by drawing numbers from a 
re-closable plastic bag" (p. s22). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "Women in both groups were asked not to mention 

the absence or presence of music" (p. s23). 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "This research was supported in part by a grant 

from Sigma Theta Tau, Nu Chapter." 
 

Blankfield et al., 1995 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Surgeon was blinded but did not discuss if the 

interventionist was blinded. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "A randomized. single-blinded, placebo-controlled 

trial examined…" (p. 32). 
6. Intention-to-treat Low 5% attrition rate (5/100); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "supported by a grant from the American Academy 

of Family Physicians, along with financial assistance from 
Fairview General Hospital" (p. 32). 
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Bradt, 2001 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Participants were randomly assigned to these 

treatment sequences using a draw of lots" (p. 152). 
2. Allocation concealment Low Quote: "Lots were drawn in the presence of the study 

participants, ensuring allocation concealment" (p.152). 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Quote: "Blinding of the research participants in this study 

was not possible since the participants were actively 
involved in the music-making" (p. 152). 

5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "No financial support was received for this study" 

(p.155). 
 

Brouscious, 1999 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Just before CTR, subjects were randomly assigned 
to groups by the primary investigator or research assistant, 
who blindly drew a chip from a box containing 3 chips" 
(p. 411). 

2. Allocation concealment Low Quote: "Just before CTR, subjects were randomly assigned 
to groups by the primary investigator or research assistant, 
who blindly drew a chip from a box containing 3 chips" 
(p. 411). 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "An experimental, single-blind, pretest-posttest 

group design was used for the study" (p. 411). 
6. Intention-to-treat Low Less than 18% attrition rate (33/189); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Cepeda et al., 1998 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "patients were randomly allocated by the nurse to 
two groups using a computer-generated list" (p. 383). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "blinded the anesthesiologist as to whether music 

was playing" (p. 393).  
6. Intention-to-treat Low Quote: "All patients who were randomized were included 

in the analysis" (p. 384). 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported in part by a Colciencias grant and the Richard 

Saltonstall Charitable Foundation (p. 386). 
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Chan et al., 2003 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "subjects were randomly assigned to either a music 

or no-music group by the research nurse using a computer-
generated random number series" (p. 214). 

2. Allocation concealment Low Quote: "computer-generated random number series 
contained within closed opaque envelopes" (p. 214). 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Quote: "220 women were entered into the trial and all of 

them completed the study" (p. 214) 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Chan et al., 2006 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Forty-six participants were included... using a 
random digit generated by research randomizer" (p. 673). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Quote: "The same person administered the intervention 

and collected the data and so there was a possibility of the 
results being biased" (p. 677). 

4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Quote: "The same person administered the intervention 

and collected the data and so there was a possibility of the 
results being biased" (p. 677). 

6. Intention-to-treat Low Less than 7% attrition rate (3/46); foreseeable explanations 
provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Chan, 2007 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Seventy participants were randomized… using a 
random digit randomizer" (p.433). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Quote: "All of the data collection, including administering 

the intervention and collecting the data, was carried out by 
the same researcher." (p. 434). 

4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Quote: "All of the data collection, including administering 

the intervention and collecting the data, was carried out by 
the same researcher." (p. 434). 

6. Intention-to-treat Low Less than 6% attrition rate (4/70); foreseeable explanations 
provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 
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Chiang, 2012 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "The investigator used an online randomization 

program (Randomization.com) with a block size of four 
for ten blocks" (p. 59). 

2. Allocation concealment High The researcher was aware of the allocation factor. Quote: 
"she would approach them about the study. Patients would 
not be told the treatment condition before consent" (p. 60). 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 5% attrition rate (6/123); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Chlan et al., 2000 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Subjects who consented to participate in the study 
were randomized by a coin-flip to either an experimental 
condition or control condition" (p. 4). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Unclear Withdrawal was not described 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 

 

Clark et al., 2006 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Patients were randomized using a minimization 
procedure in which the first subject is assigned to a 
group with a coin toss. Subsequent subjects were assigned 
based upon covariates (tumor site, gender and pain) and 
assignment of previous subjects using a computer 
program" (p. 251) 

2. Allocation concealment Low Refer to the minimization steps above. 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 8% attrition rate (5/68); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by The Arthur Flagler Fultz Fund of the 

American Music Therapy Association, Sigma Theta Tau 
Iota Chapter, and with support from the Vanderbilt Ingram 
Cancer Center and the Joint Center for Nursing 
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Costa et al., 2010 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "The randomization list was generated by a 

computer software on a 1:1 basis with blocks of 20" (p. 
872). 

2. Allocation concealment Low Quote: "Allocation concealment was obtained by sealed 
opaque envelopes consecutively numbered and containing 
a label reporting the assigned treatment." (p. 872). 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "Physicians performing colonoscopies and nurses 

caring for patients during the colonoscopy and collecting 
and recording information on treatment outcome measures 
were blinded to whether patients were listening music" (p. 
872). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Unfunded research 

 

Danhauer et al., 2007 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Study participants were randomized using simple 
randomization with an equal probability to 1 of the 3 study 
groups; this was operationalized by having each 
participant select a random assignment slip" (p. 40).  

2. Allocation concealment Low Above randomization method took place upon recruitment 
and completion of pre-test. 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low 9.4% attrition rate (16/170); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the North Carolina Academic Alliance for 

Integrative Medicine. 
 

Danhauer et al., 2010 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Study participants were randomly assigned to one 
of the two groups (music, usual care), stratified by 
practitioner (3 practitioners/strata)" (p. 3). 

2. Allocation concealment Low Above randomization method took place upon recruitment 
and completion of pre-test. 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 7% attrition rate (4/63); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Ebneshahidi & Mohseni, 2008 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "An attending nurse who was unaware of 

assignments measured heart rate and noninvasive blood 
pressure" (p. 828). 

6. Intention-to-treat Low Less than 4% attrition rate (3/80); foreseeable explanations 
provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Fredenburg & Silverman, 2014 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Participants were randomly assigned via a 
computer program to either the experimental group  
(n = 12) or wait- list control group (p. 176). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Ghetti, 2011 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Using a table of random numbers, participants 
were randomly assigned to one of three groups" (p. 471). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "This study used a randomized, single-blind 

(outcome assessor), pretest/posttest control group design" 
(p. 471). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Ghetti, 2013 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Consented participants were randomly assigned... 

using a computer-generated random number list" (p. 99). 
2. Allocation concealment Low Quote: "during the informed consent process, the 

researcher had no way of knowing to which group the 
participant would subsequently be assigned" (p. 100). 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Quote: "Due to the pardcipants' awareness of receiving or 

not receiving music intervention, it was not possible to 
fully blind the pardcipants" (p. 100). 

5. Blinding objective assessor Low Quote: ""Assignment to experimental groups was 
concealed from… medical staff until the commencement 
of treatment condition  

6. Intention-to-treat Low 27% (15/54) excluded as PTs were taken away before 
completion fo the trial, 3.7% (2/54) withdrew; foreseeable 
explanations provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Good, 1995 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low Less than 18% attrition rate (18/102); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Good & Chin, 1998 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Subjects were randomly assigned to a music 
group (n=2 1, 1 male) or the control condition (n=23, 4 
males) using permuted blocks of sealed envelopes" (p. 95) 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat High 22.7% attrition rate (10/44)/ foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the National lpstitue of Nursing Research, 

NIH, Grant Number ROl NR3933-01 
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Good et al., 1999 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "computerized minimization program was used to 

randomly assign them" (p. 164). 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low 19% attrition rate (117 / 617); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low supported by the National Institute of Nursing Research, 

NIH, Grant Number RO1 NR-03933 
 

Guerrero et al., 2012 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "The research assistant opened sequentially-
numbered, sealed, opaque envelopes after participants 
completed the baseline enrollment questionnaire and all 
preoperative assessments" (p. 158). 

2. Allocation concealment Low See above randomization method. 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low 19.2% attrition rate (24/125); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Anonymous foundation 

 

Gutgsell et al., 2013 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "The investigator immediately thereafter opened a 
serially numbered, sealed, opaque envelope to obtain  
the patient’s assigned group" (p. 825).  

2. Allocation concealment Low Above step took place after informed consent was 
obtained. 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "The investigator opened the sealed envelope 

containing group assignment in the presence of the patient 
but not the CNS to ensure blinding of the CNS" (p. 825). 

6. Intention-to-treat Low Less than 1% attrition rate (2/200); foreseeable 
explanations provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Quote: "supported by a grant from the Kulas Foundation in 

Cleveland, Ohio. The authors declare no conflicts of 
interest" (p.  830). 
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Hartling et al., 2013 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "The child was then assigned to one of the 

intervention arms using consecutively labeled, sealed, 
opaque envelopes (p. 827). 

2. Allocation concealment Low Quote: "Allocation was concealed from the research nurse, 
ED staff, and child and parent until consent was 
obtained" (p. 827). 

3. Blinding interventionist High Quote: "it was not possible to blind the children, parents, 
researchers, and ED staff" (p. 827). 

4. Blinding subjective assessor High See above 
5. Blinding objective assessor Low Quote: "Using advanced technological dubbing 

techniques, the same music heard by the intervention 
group was added to the video recordings of the control 
group so that the research assistants were blinded" (p. 
828). 

6. Intention-to-treat Low No withdrawal, but six missing data; foreseeable 
explanations provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by New Investigator Salary Awards from the 

Canadian Institutes of Health Research (p. 835). 
 

Hook et al., 2008 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "subjects were randomly assigned, using the 
“envelope method,” to either the music therapy group or 
the control group" (p. 261). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Less than 6% attrition rate (6/108), explanations unclear. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low supported by Prince of Songkla University, Hat Yai, 

Songkhla, Thailand 
 

Huang et al., 2010 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "A computerized minimization program was used 
to randomize and conceal the allocation until after 
assignment and to stratify the groups" (p. 1355). 

2. Allocation concealment Unclear Above statement does not explain how and to whom the 
allocation was concealed. 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 2.5% attrition rate (3/129); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low No known conflict of interests. 
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Hyun et al., 2004 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low  All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Ikonomidou, Rehnstrom, & Naesh, 2004 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Low Quote: "the investigators were to remain blinded as to 

which CD was used" (p. 271). 
3. Blinding interventionist Low Quote: "The CDs were unmarked, and the content was 

unknown to the nurse starting the CD player" (p. 270). 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "Before and after the session, HR, noninvasive BP, 

and RR were measured by an attending nurse who was 
unaware of the CDs content" (p. 271). 

6. Intention-to-treat Low Less than 8.5% attrition rate (5/60); foreseeable 
explanations provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Jacobson, 1995 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Subjects were randomly assigned to one of the 
three treatment groups by use of a table of random 
numbers" (p. 51). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High The researcher also performed and rated IV insertion. 
6. Intention-to-treat High More than 35% attrition rate (34/94); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Jacobson, 1999 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Subjects wishing to participate were assigned to 1 

of the 3 treatment groups by a table of random numbers" 
(p. 117). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High The researcher also performed and rated IV insertion. 
6. Intention-to-treat Low 0% attrition rate.  
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported in part by funding from Sigma Theta Tau 

International, Delta Theta Chapter, and Circuit City 
Foundation. 

 

Jafari et al., 2012 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "Evaluation of pain intensity was done by nurses 

with sufficient knowledge in this context who were 
blinded to the study groupings" (p. 3). 

6. Intention-to-treat Low Quote: "All randomized patients were included in the 
analysis and there were no drop outs" (p.3). 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by Research Deputy and Student Research 

Committee of Mazandaran University of Medical Sciences 
 

Jeon, 2004 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting High Not all outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

  



244 
Jose, Verma, & Arora, 2012 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "The sixty four patients, were randomly allocated... 

by using a computer generated table of random number" 
(p. 199). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 6.5% attrition rate (4/64); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Declared no conflict of interest 

 

Kim et al., 2004 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Kim & Kim, 2009 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 11% attrition rate (8/75); provided foreseeable 

explanations for withdrawal.  
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by Sookmyung Women's University 

 

Kim & Kim, 2010 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat High 23% attrition rate (15/60); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Kim et al., 2011 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible  

(control group did not wear headphone). 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Blinding of assessors was not possible  

(control group did not wear headphone). 
6. Intention-to-treat Low Less than 6% attrition rate (13/232); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Funded by the Ministry of Education, Science and 

Technology (2009-0075293) 
 

Koca Kutlu & Eren, 2014 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Unclear All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Koch et al., 1998 - T1 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Patients were randomized into either a control or a 
music group using a table of random numbers" (p. 301). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor Low Subjective measures were not used. 
5. Blinding objective assessor High Quote: "observer was not blinded to group assignment" (p. 

301). 
6. Intention-to-treat Low Less than 6% attrition rate (2/36); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Koch et al., 1998 - T2 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Kristjánsdóttir & Kristjánsdóttir, 2011 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "A table of random numbers was used to 
randomize into groups, providing each participant with the 
equal probability of being assigned to either the control or 
the experimental groups" (p. 20). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Quote: "The adolescents were informed to which research 

group they were assigned" (p. 20). 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Kulkarni et al., 2012 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Patients were randomized in blocks to either the 
study group or the control group" (p. 1060). 

2. Allocation concealment Low Quote: "This was a computer-generated randomization 
process, with the sequencing concealed by sealed and 
consecutively numbered envelopes" (p. 1060). 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Kwekkeboom, 2003 

Bias Judgment Support for judgment 
1. Randomization Low Quote from secondary source: "Computer-generated 

number list" (Bradt et al., 2011, p.53). 
2. Allocation concealment Low Quote: "Opaque sealed envelopes" (from secondary 

source: Bradt et al., 2011, p.53). 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 4% attrition rate (2/60); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Funded by a 2001 grant from the University of Iowa 

 

Laurion & Fetzer, 2003 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "Both the GI and MU audiotapes were coded to 

blind the perioperative nurse and anesthesia provider 
caring for the subject" (p. 258). 

6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Unclear Not all outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Lepage et al., 2001 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Assessor was not blinded 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Li et al., 2011 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "patients were randomly allocated to two groups 

using a randomization code generated by computer 
software" (p. 412). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals for posttest 1; less than 13% attrition rate 

(15/120) for posttest 2 and 3; foreseeable explanations 
provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by Dreyfus Health Foundation, New York. No 

known conflict of interests. 
 

Li & Dong, 2012 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Randomization was performed using a computer-
generated random number table" (p. 81).  

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by Liaoning Province Education Department 

Scientific Research Plan (grant L2010700) and Liaoning 
Province Natural Science Foundation (grant 20102272), 
no known conflicts of interest. 

 

Macdonald et al., 2003 - T1 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Partially supported by the Chief Scientist’s Office of the 

Scottish Executive.  
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Macdonald et al., 2003 - T2 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting High Not all outcome measures discussed 
8. Other sources of bias Low Partially supported by the Chief Scientist’s Office of the 

Scottish Executive.  
 

Masuda, Miyamoto & Shimizu, 2005 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "They were randomly assigned to 2 groups of 22 
patients… using a table of random numbers" (p. 6). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Sound Technology Promotion 

Foundation 
 

Migneault et al., 2004 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Low Quote: "Headphones were placed on the patient’s ears in 

both groups. The CD was then played in the music group 
by an anesthesiologist not involved in the study" (p. 528). 

4. Blinding subjective assessor Low Quote: "Patients of both groups were asked to choose 
music that was relaxing to them… both groups were asked 
to adjust the sound volume…" (p. 528). 

5. Blinding objective assessor Unclear Above quote in #3 indicates that the anesthesiologist was 
aware of the group allocation. 

6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Nagata et al., 2014 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Randomization was carried out by the use 

ofopaque envelopes" (p. 2173). 
2. Allocation concealment Low Quote: "Randomization was carried out by the use 

ofopaque envelopes" (p. 2173). 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Declared no conflict of interest 

 

Nguyen et al., 2010 
Bias Judgment Support for judgment 

1. Randomization Low Quote: “Randomization was carried out using opaque 
envelopes, half of which contained a paper that said 
“music” and half a paper that said “no music” (p. 147). 

2. Allocation concealment Low See above 
3. Blinding interventionist Low Quote: "The researcher and the physician did not know to 

which group the patient belonged" (p. 148).  
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: “The researcher and the physician did not know to 

which group the patient belonged. Heart rate (HR), blood 
pressure (BP), and oxygen saturation (SpO2) were 
recorded, and the respiratory rate (RR) was measured 
manually by the researcher" (p. 148). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Unfunded study & declared no conflict of interest 

 

Nilsson et al., 2003a 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "A computer generated the randomization list" (p. 
279). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "The anesthetist, nurse anesthetist, surgeon and 

operating room (OR) nurses and PACU personal were 
blinded to the CD selection." (p. 701). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Swedish Foundation for Health Care 

Science and Allergy Research (project V2000 328) and the 
Swedish Association of Nurse Anesthetists and Intensive 
Care Nurses. 
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Nilsson et al., 2003b 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "patients were randomly allocated to three groups... 

using a computer-generated randomization list" (p. 700). 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "The anaesthetist, nurse anaesthetist, surgeon and 

operating room (OR) nurses and PACU personal were 
blinded to the CD selection." (p. 701). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Swedish Fouodation for Health Care 

Scieoce and Allergy Research 
 

Nilsson, Unosson, & Rawal, 2005 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "A computer generated the randomization list. A 
block randomization was used to keep the numbers of 
subjects in the different groups closely balanced at all 
times" (p. 97). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "The anaesthesiologist, nurse anaesthetists, 

surgeon, physicians and nurses in the operating theatre and 
the PACU were blinded to the CD selection" (p. 97). 

6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Swedish Foundation for Health Care 

Science and Allergy Research (Project V2000 328, V2002 
094) 

 

Ottaviani et al., 2012 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Use of speakers reveled group allocation 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Hospital Lariboisière association 

 

  



252 
Ovayolu et al., 2006 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Patients were randomized into two groups... using 

computer-generated random numbers" (p. 7533). 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Use of speakers reveled group allocation 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Parlar Kilic et al., 2014 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Therefore, using the random numbers table, the 
authors determined on what days the music would be 
played and not played" (p. 3). 

2. Allocation concealment High Randomization by day revealed the allocation factor to the 
researcher prior to recruitment. 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Declared no conflict of interest 

 

Phipps, Carroll & Tsiantoulas, 2010 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Use of speakers reveled group allocation 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Yvonne L. Munn Research Award, 

Massachusetts General Hospital. Declared no conflict of 
interest 
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Phumdoung & Good, 2003 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Women who met the criteria were randomly 

assigned to groups using a computerized minimization 
program" (p. 56).  

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat High More than than 23% attrition rate (33/110); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Pothoulaki, Macdonald & Flowers, 2008 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Participants were randomly assigned... using 
block randomization" (pp. 913-914). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Declared no conflict of interest 

 

Press et al., 2003 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Assessor was not blinded 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Reza et al., 2007 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Patients were randomly allocated into two groups 

of fifty using computer generated random numbers" (p. 
575). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Quote: "An unblind investigator obtained demographic 

data and initial consent after random allocation of patients 
in the preoperative holding area" (p. 576). 

4. Blinding subjective assessor Low Quote: "The patient, anesthetists, surgeon and nurses were 
blinded to the CD selection… CD-player was started 
immediately after induction of anesthesia and continued to 
the time of wound dressing." (p. 576). 

5. Blinding objective assessor Low See above 
6. Intention-to-treat Low Less than 5% attrition rate (5/105); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Research Committee of Fasa Medical 

College 
 

Salem, 2004 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Participants were randomly assigned to either the 
experimental or control group by pulling one folded paper 
out of seventy-four folded papers in a box" (p. 43). 

2. Allocation concealment Low Above step took place after informed consent was 
obtained. 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 12% attrition rate (10/84); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Schou, 2008b 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "The participants were proportionally matched by 
gender and age, and were randomly assigned to one of 
three research conditions by block allocation" (p. 321). 

2. Allocation concealment Low Quote: "Use of codes as group labels, recruiters did not 
know what group the codes identified" (Bradt et al., 2013, 
p. 58). 

3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 6% attrition rate (4/68); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Sen et al., 2009a 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Patients were divided randomly (generated by a 

computer)…" (p. 132). 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Unclear Not enough information provided 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Sen et al., 2009b 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "The patients were randomly allocated into two 
groups according to computer-generated randomization" 
(p. 108). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "All staff in the operating room were unaware of 

the randomization" (p. 108). 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Sen et al, 2010 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "The patients were randomly allocated into two 
groups (with 35 patients in each) according to computer-
generated randomization" (p.146) 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Quote: "All measurements were recorded by an 

anesthesiologist that was blinded to the study groups" (p. 
147) 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Unclear Not enough information provided 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Seo & Hong, 2010 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low 12% attrition rate (6/50); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Siedliecki & Good, 2006 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "stratified random assignment using the Min-8 
program was used to assign participants randomly to one 
of three study groups" (p. 555). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 7% attrition rate (4/64); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by Frances Payne Bolton Alumni Association, 

Case Western Reserve University; Sigma Theta Tau, Delta 
Omega Research Grant; National Institute of Health 
fellowship Grant for Dissertation research NIH #1F31 
NRO 7565 

 

Simavli et al, 2014a 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Patients were randomly assigned to the music (n = 
77) or control (n = 79) group using a computer-generated 
randomization list" (p. 245) 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Blinding of personnel was not possible. 
4. Blinding subjective assessor Low Subjective measures were not used. 
5. Blinding objective assessor Low Quote: "Paper recordings were analyzed manually offline 

by one of the authors (S.S.), who had no knowledge of the 
women’s group and maternal pain or anxiety scores" (p. 
245). 

6. Intention-to-treat Low Less than 7% attrition rate (4/64); foreseeable explanations 
provided. 

7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 
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Simavli et al, 2014b 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "Randomization was completed using a 

computerized minimization program" (p. 195).  
2. Allocation concealment Unclear  Allocation concealment was not described 
3. Blinding interventionist Unclear  Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear  Blinding of assessors was not described. 
6. Intention-to-treat Low Less than 13% attrition rate (20/161); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unknown Not funded & declared no conflict of interest. 

 

Simcock et al., 2008 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Patient was then randomized to either the music or 
placebo study group by a third-party research assistant via 
pre-assigned sealed, opaque nontransilluminatable 
randomization envelopes" (p. 276). 

2. Allocation concealment Low See above 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor Low Quote: "All patients were kept blinded of their 

randomization, which was made possible because of the 
level of sedation provided before application of the 
headphones" (p. 276). 

5. Blinding objective assessor Low Quote: "All surgeons, anesthetists, and operating room 
staff were blinded to the patient's randomized group 
assignment" (p. 276). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the NIH Summer Studmt Fellowship and the 

Arthritis Foundation Student Fellowship 
 

Szmuk, 2008 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Allocation was based on computer-generated 
codes that were maintained in sequentially numbered 
opaque envelopes until after induction of anesthesia" (p. 
78).  

2. Allocation concealment Low See above 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor Low Quote: "Designated sounds (music or no music) started 5 

min after induction of anesthesia and continued until 
sevoflurane administration was stopped" (p. 78). 

5. Blinding objective assessor Low Quote: "All operating room personnel, including the 
anesthesiologist, were blinded to group allocation" (p. 78). 

6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the NIH Grant GM 061655 and the Joseph 

Drown Foundation (Los Angeles, CA) 
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Vaajoki et al, 2012 

Bias Judgment Support for judgment 
1. Randomization Unclear Randomization method was not described 
2. Allocation concealment High Quote: "The researcher interviewed and informed patients 

and told them whether they belonged to the music group or 
the control group prior to the day of surgery" (p. 711). 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low Less than 17% attrition rate (34/202); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Kuopio University Hospital EVO 

funding, Finnish Association of Caring Sciences and 
Foundation of Nurse Education. Authors declared no 
conflict of interest. 

 

Vanderboom et al., 2012 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Participants were randomized to a control group 
or experimental group by selecting a group number in an 
opaque envelope" (p. 230). 

2. Allocation concealment Low Quote: "Once these data were collected, participants were 
randomized…" (p. 230). 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Loud speaker revealed group allocation information. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Yvonne L Munn Center for Nursing 

Research, and Theta Alpha Chapter of the Sigma Theta 
Tau International Honor Society of Nursing. 

 

Voss et al, 2004 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "participants were randomly assigned to the 
sedative music, scheduled rest, or control group using 
sealed envelopes with a varied block size prepared by the 
statistician" (p. 198). 

2. Allocation concealment Low Quote: "The investigator was blind to the block size and 
could not anticipate group assignment" (p. 198). 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Unclear Less than 2% attrition rate (1/62); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by Sigma Theta Tau Phi Chapter Research 

Grant, 2001–2002, to J. Vos (p. 197). 
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Yeo et al, 2013 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "(Patients) were selected for this study and were 

block-randomized into two groups" (p. 460). 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the Inje University (2011). 

 

Yinger, 2012 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist High Researcher was either video-recording or conducting 

sessions. 
4. Blinding subjective assessor Low Subjective measures were not used. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low Less than 5% attrition rate (3/61); foreseeable explanations 

provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Yu et al., 2009 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "A random computer-generated sequence was 
prepared by a statistician" (p. 1425). 

2. Allocation concealment Low Quote: "Group assignment was written on cards which 
were placed in sequentially numbered, sealed envelopes" 
(p. 1425). 

3. Blinding interventionist Low Quote: "The nurse, parents, and other researchers were 
blinded to the group assignments, but no blinding of the 
patients was possible because of the nature of the 
intervention. 

4. Blinding subjective assessor High See above 
5. Blinding objective assessor Low See item #3 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low  Supported by the Shenzhen City Foundation for Science 

and Technology (health care science, project 200703258). 
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Zengin et al., 2013 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "The patients were randomly allocated to two 

groups, an MI group or a control group, using computer-
generated random numbers" (p. 691).  

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the science investigation project officeof 

Gaziantep University. Authors declared no conflict of 
interest. 

 

Zhang et al., 2005 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "Patients were... randomly allocated to either the 
music group or the control group using a computer-
generated randomization list" (pp. 990-991). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor High Quote: "The assessors of sedation score were not blinded" 

(p. 993). 
6. Intention-to-treat Unclear Not enough information provided 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Unclear Statements on funding or conflict of interest not found 

 

Zhang et al., 2014 
Bias Judgment Support for judgment 

1. Randomization Low Quote: "A research nurse had a random number list to 
ensure an equal number in two groups" (p. 740). 

2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Unclear Blinding of assessors was not described. 
6. Intention-to-treat Low No withdrawals reported 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Declared no conflict of interest 
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Zhu et al., 2014 

Bias Judgment Support for judgment 
1. Randomization Low Quote: "main researcher (ZJM) used the online Research 

Randomizer (2013) to randomly generate 72 sets of 
numbers; each set containing four numbers ranging from 1 
to 4 with random order" (p. 3). 

2. Allocation concealment Low Quote: "After consent taking, the main researcher 
randomly picked one code for each neonate to ensure the 
288 neonates were equally allocated" (p. 3). 

3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor Low Subjective measures were not used. 
5. Blinding objective assessor High Quote: "The observers conducting the recording were not 

blinded to the allocation" (p. 6). 
6. Intention-to-treat Low Less than 12% attrition rate (33/288); foreseeable 

explanations provided. 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Not funded & declared no conflict of interest. 

 

Zimmerman et al., 1996 
Bias Judgment Support for judgment 

1. Randomization Unclear Randomization method was not described 
2. Allocation concealment Unclear Allocation concealment was not described 
3. Blinding interventionist Unclear Blinding of personnel was not described 
4. Blinding subjective assessor High Blinding of participants was not possible. 
5. Blinding objective assessor Low Objective measures were not used 
6. Intention-to-treat Low No withdrawals reported. Quote: "All subjects enrolled in 

the study participated in both sessions" (p. 158). 
7. Selective reporting Low All outcomes discussed 
8. Other sources of bias Low Supported by the American Heart Association 
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APPENDIX M 

ELECTRONIC SEARCH STRATEGIES 

 
Databases: CINAHL; PsycINFO; Academic Search Premier; Medline  

No.  Query  

S1  (MH "Pain+") OR "pain"  

S2  (MH "Symptom Distress") OR (MH "Suffering") OR "distress"  

S3  "discomfort"  

S4  (MH "Suffering") OR "suffering"  

S5  

(MH "Analgesics, Opioid+") OR (MH "Analgesics, Nonnarcotic+") OR (MH 
"Analgesics+") OR (MH "Narcotics+") OR "analgesic" OR (MH "Patient Controlled 
Analgesia Assistance (Iowa NIC)") OR (MH "Opium+") OR (MH "Morphine+") OR 
(MH "Fentanyl+") OR (MH "Codeine+") OR (MH "Anesthesia Adjuvants+")  

S6  
(MH "Music") OR "music" OR (MH "Music Therapy (Iowa NIC)") OR (MH "Music 
Therapy") OR (MH "Performing Artists") OR (MH "Singing")  

S7  S1 OR S2 OR S3 OR S4 OR S5  

S8  S6 AND S7  
 

 

 

Databases: Global Health; HealthStar  

No.  Query  

S1  
(pain or distress or discomfort or ache or headache or fibromyalgia or migrane or 
analgesic or Analgesia or opioid or pain relief or pain medication).mp. [mp=abstract, 
title, original title, broad terms, heading words, identifiers, cabicodes]  

S2  
(music or music therapy or lullaby or sing or Song or listening or harp).mp. 
[mp=abstract, title, original title, broad terms, heading words, identifiers, cabicodes] 

S3  exp Pain Perception/ or exp Pain/ or exp Pain Management/  

S4  exp Analgesia/ or Analgesia, Patient-Controlled/ or Analgesia, Epidural/  

S5  1 or 3 or 4  

S6  2 and 5  

S7  1 or 3 or 4  

S8  2 and 5 
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Database: Academic OneFile 

Keyword (pain Or distress Or discomfort Or ache Or headache Or fibromyalgia 

Or migrane Or analgesic Or Analgesia Or opioid Or pain relief Or pain 

medication) And Keyword (music Or music therapy Or lullaby Or sing Or Song 

Or listening Or harp) LIMITS: Date (119950101-120150531) 

 

Databases: RILM Abstracts of Music Literature; ProQuest Dissertations & Theses A&I 

((all(pain) OR all((distress OR discomfort)) OR all((suffering OR ache)) OR 

all((neuralgia OR myalgia)) OR all((headache OR fibromyalgia))) OR 

(all(analgesic) OR all((analgesia OR opioid)) OR all((relief OR pain 

medication)))) AND (all(music) OR all((music therapy OR sing)) OR all((lullaby 

OR song)) OR all((listening OR harp))) AND yr(1995-2015) 

 

Database: Web of Science 

(pain Or distress Or discomfort Or ache Or headache Or fibromyalgia Or migrane 

Or analgesic Or Analgesia Or opioid Or pain relief Or pain medication) AND 

Subject: (music Or music therapy Or lullaby Or sing Or Song Or listening Or harp) 
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