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Abstract 

The purpose of this study is to assess the effects of music therapy on pain and 

anxiety in pediatric burn patients during a donor site dressing change. Ten subjects 

(five males and five females) ranging in age from six to sixteen were randomly 

selected to participate in this study. The experiment was conducted in the 

Reconstructive Unit of Shriners Burns Hospital-Boston. The music therapy sessions 

consisted of live music selected by the subject from a prepared list of genres, and 

improvisation of supportive phrases. Music therapy was compared to a control group 

whose intervention was verbal interaction. Psychological, behavioral, and 

physiological data were assessed through the Wong Baker FACES Pain Rating Scale, 

the Fear Thermometer, the Nursing Assessment of Pain Index, heart rate, and 

respiration rate. Data was analyzed using the ANCOVA, Mann-Whitney U, and 

regression analysis. The results were inconclusive, The members of the 

experimental group reported anecdotal information about the effects of music on pain 

and anxiety. An exploration of the limitations of the study and suggestions for further 

study are discussed. 
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Introduction 

In the United States, 1.25 million people are burned every year. Of the 1.25 

million people, 190,000 are hospitalized and 20,000 are treated in burn centers. 

7,000 people die from burn injuries each year. Altogether, 35% of all burned patients 

are children. Injuries from burns are the second leading cause of accidental death in 

children ages one through four and burns are the third cause of injury and death of 

children ages one through eighteen (National Center for Health Statistics, 1989). 

Shriners Burns Hospital-Boston, a thirty bed pediatric burn center, provides 

treatment for children in all three phases of burn care. The hospital has an acute unit, 

a reconstructive unit, and an outpatient clinic. In the year 2001, 840 children were 

admitted to the hospital; 163 were admitted to the acute unit and 677 were admitted to - 

the reconstructive unit. The outpatient clinic provided care for 4251 children. Of the - 

948 surgeries performed, 235 were for children on the acute unit and 713 were for 

children on the reconstructive unit. 

When a child is first burned, s/he is admitted to the acute unit of the hospital. 

There, the focus is on saving the child’s life and covering the burned areas with 

grafts. Physical rehabilitation during the acute phase focuses on splinting, mobility, 

and activities of daily living. As the child heals, scars are managed through the 

application of pressure upon the scars. 

Medical care for children who have been burned is not over when the acute 

admission ends, however. At Shriners Burns Hospital, the reconstructive phase of 

burn treatment lasts until the child reaches the age of 21. Children return to the 

hospital for further surgeries to increase function and enhance appearance. A regular  
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surgery is the skin graft, commonly used to release contractures. In this surgery, skin 

(the graft) is harvested from a site that was not burned (donor site) and placed on the 

open area. The depth of the skin taken from the donor site leaves most of the pain 

receptors intact at the donor site, which increases the level of pain experienced by 

children who have undergone this procedure. Having experienced multiple donor 

sites throughout their initial acute admission and later reconstructive admissions, 

children experience anxiety and fear in anticipation of the pain from the donor sites. 

The style of treatment for donor sites varies from hospital to hospital. At the 

Boston Shriners, the standard donor site dressing includes an exterior dressing and an 

interior dressing. The exterior dressing consists of three layers: an ace bandage wrap, 

gauze wrap, and 4x4 gauze pads. The interior dressing is the scarlet red. 

Approximately twenty-four hours after the surgery, the exterior dressing is removed, 

leaving the scarlet red open to air. The standard nursing treatment for patients 

undergoing donor site dressing change includes pain management. The child is 

medicated with MSIR, a form of morphine, one hour prior to the procedure. The 

MSIR is to reduce the pain experienced by the children. After the hour has passed, 

the exterior dressing is removed either by unwrapping or cutting through the dressing. 

Then, the 4x4 gauze pads are lifted from the scarlet red. The scarlet red dressing is 

left open to air to dry. Despite the medication, the children typically experience great 

amounts of pain when moving and when the outer dressing is removed, especially 

when the 4X4 gauze pads are removed. 

For the purpose of this paper, pain is defined as “an unpleasant sensory and 

emotional experience associated with actual or potential tissue damage, or described  
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in terms of such damage” (International Association for the Study of Pain, 1986, p. 

s217). By including the sensory, emotional, and the subjective experience pain, this 

definition allows for accurate assessment of pain. 

Children respond to pain in various ways. Sanders (1979) describes three 

categories of children’s responses to pain: overt behaviors, covert behaviors, and 

psychological responses. Overt behaviors are defined as observable behaviors 

including crying, yelling, kicking, or withdrawing the body part that is affected. 

Covert behaviors include thoughts, attitudes, and mental images that are in response 

to painful stimulus. Physiological responses to pain include neuroedocrine responses, 

which result in an increase in metabolism, a thermoregulation change, impaired 

healing and possibly immunosupression (Henry & Foster, 2000). 

Chen, Joseph, and Zeltzer (2000) describe three factors related to children’s 

perception of pain: pain sensitivity, coping, and cognitions. First, children’s 

sensitivity, tolerance, and response to the same painful procedure vary widely. Chen, 

Joseph, and Zeltzer (2000) hypothesize that the more pain-sensitive a child is, the 

more pain and anxiety the child experiences during procedures. They further find that 

psychological interventions including desensitization, relaxation, distraction, and 

positive reinforcement work best with these children. Second, children use different 

~ coping styles in response to pain; these may vary from wanting to attend to the 

procedure to wanting to be distracted from the procedure. Each individual child’s 

coping style should be assessed prior to the painful procedure to provide the style of 

intervention that best matches the child’s individual coping style. Finally, cognitive 

development influences the child’s ability to “understand the concept of pain and  
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express their experience in terms” researchers can understand (Chen, Joseph, and 

Zeltzer; 2000, p. 515). Temperament, sex, focus, past experiences, culture, emotion, 

expectations, parental response, and locus of control are other cognitive factors that 

influence children’s experience of pain. 

The gate control theory of pain explores the neurological processes of pain 

transmission and how that transmission can be modified (Sarafino, 1997; Melzack & 

Wall, 1965). According to the gate control theory of pain, actual insult or injury 

takes place in the nerve ending and is transported to the brain via the spinal column. 

The spinal column is limited in the amount of information it carries to the brain at any ° 

given time. A neural “gate” located in the spinal cord opens and closes to modify the 

amount of pain stimulus that is transmitted, and this is influenced by the amount of 

~ painful stimulus, the amount of stimulus from other types of sensory neurons, and the 

information coming from the brain (Sarafino, 1997). The gate control theory of pain 

proposes that pain can be reduced by stimulation of the sensory neurons, which are 

larger and faster than the pain neurons. If the gate is closed, pain is modulated 

(Sarafino, 1997). | 

Building upon the gate control theory of pain, Weisenburg (1994) describes 

three components of pain: sensory-discrimination, motivational-affect, and cognitive- 

evaluative. Cognitive-evaluative factors that influence pain perception include an 

individual’s anxiety level, her/his level of attentiveness to the painful stimulus, and 

sensory stimuli that compete with the pain stimulus (Weisenburg, 1994). Behavioral 

interventions including distraction can moderate pain perception by focusing attention 

on a stimulus other than the pain. Distraction and other cognitive processes affect  
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pain responses by consuming the child’s attention and leaving the “gate” closed to 

pain (McCaul & Malott, 1984). Pain decreases when the subject attends to other 

positive stimuli (Sarafino, 1997; Anderson & Masur, 1993). 

Children undergoing painful medical procedures experience anxiety. For the 

purpose of this paper, anxiety is defined as “a vague, unpleasant emotional state with 

qualities of apprehension, dread, distress and uneasiness.” (Reber, 1985, p. 42). A 

possible bi-directional relationship exists between anxiety and pain; thus if pain 

increases, so does anxiety (McGrath, 1990). Similarly, if anxiety decreases, pain will 

decrease. Anderson and Masur (1983) state cognitive and emotional factors can 

influence the perception of pain. Factors including fear, tension, anxiety, and 

perceived loss of control can increase the patient’s perceived pain through an increase 

of pressure on nerve endings through muscle tension (Anderson & Masur, 1983). 

Research has shown that hospitalization is anxiety provoking for children 

(Korsch, 1975; Miller, 1970; Skipper & Leonard, 1968). Robert, Blakeney, 

Villarreal, and Meyer (1999) describe “setting-specific anxiety” as anxiety that starts 

with the anticipation or fear of a painful procedure and generalizes to the entire 

hospital experience. Children bring a composite of their “fears, pain, fantasies, 

misconceptions, prior experiences in the hospital, and family dynamics” to the 

hospitalization (Jacobowitz, 1992, 46). Barnes, Kenney, Call, and Reinhart (1972) 

attest that simple procedures such as stitch removal cause an adreno-cortical response 

in a child. Anxiety is often described as an affective response to a burn injury as 

well as the medical treatments that follow the trauma (Robert, et al, 1999). When a  
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patient experiences setting-specific anxiety (fear or anticipation for a medical 

procedure), the fear can grow to encompass the entire hospital setting. 

The effects of music on pain and anxiety during medical procedures has had 

limited exploration. Brown, Chen, and Dworkin (1989) propose that cognitively 

engaging in music may distract an individual from noxious stimuli, thus altering pain 

perception through attention-distraction oid the dimension of affect. Gfeller (1999) 

describes using preferred music as a stimulus for active focus to reduce pain 

perception. This active focus on the music stimuli makes the pain signal compete 

~ with the music signal, which is a positive and compelling stimulus. The attention to 

pain and uncomfortable medical procedures is decreased and the subject experiences: 

a decrease of perceived pain. 

Several music therapy studies focus on the effects of music on pain from 

injections, venipunctures, lumbar punctures, and heel sticks. The results from the 

studies vary considerably. Fowler-Kerry and init (1987) investigate the effects of 

music distraction on a sample of two hundred children, randomized into five groups: 

music distraction, music distraction with suggestion, suggestion, and two control 

groups. The study results find pain responses to be statistically lower in the groups 

that used music distraction. Additionally, the older children (68 — 74 months) 

benefited more from distraction in comparison to the younger children. 

Malone (1996) explores the effects of live music distraction on the distress of 

forty children ages zero to seven receiving intravenous starts, venipunctures, 

injections, and heel sticks. The analysis of the data finds a statistical difference in  



Music Therapy Effects 9 

behavioral distress in the experimental group when compared to the control group 

during the pre- and post-needle phases. 

Gousie (2001) explores the application of live music on perceived pain and 

distress behaviors of thirty-five children ranging in age from two to ten. The subjects 

were randomly assigned to control or music groups. Gousie (2001) reveals that (a) 

music conditions reduce the behavioral distress in two, four, six, seven, eight, and ten 

year olds, and (b) there was a statistically significant difference between perceived 

pain and behavioral distress. 

Distraction is recommended with pediatric patients to reduce pain (Edwards, 

1999). Edwards states “singing known songs and music listening are well 

documented strategies for use in distracting children from pain during procedures” in 

- her work with burned children (Edwards, 1999, p.72). Edwards continues, asserting 

that distraction is best conceptualized as a coping strategy, which will increase the 

-child’s tolerance for pain. Edwards cautions that music may increase the use of 

coping strategies and decrease behaviors yet it may not decrease pain. 

A review of the literature shows that music listening reduces patients’ 

subjective anxiety levels as well as physiological stress reactivity in various clinical 

settings with adults (Alderige, 1993; Biley, 2000; Henry, 1995; Standley, 1992). 

Knight and Rickard (2001) find that music prevents the increases in subjective 

anxiety, systolic blood pressure and heart rate of adults during a stress-inducing 

experience. Bobwerk (1990) reports that music with simplistic and repetitive rhythms 

reduces anxiety of patients with myocardial infarction. Davis and Thaut (1989) finds 

that listening to preferred, relaxing music to significantly reduce state anxiety.  
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Research into the benefits of music therapy in burn treatment is limited, and 

early writings focus on music therapy models for burn treatment. Christenberry 

(1979) describes the aspects of burn care and a model of the application of music 

therapy services to best address the various physical, cognitive, social and emotional 

needs of the patients. She illustrates the connection of pain and anxiety in burn 

patients and the application of slow songs with peaceful lyrics to reduce anxiety. 

Edwards has written multiple articles and chapters on the application of 

music therapy to the treatment of children with burns. First, Edwards (1988) 

describes music therapy for the acute phase of burn treatment. In this article, she 

explores the use of songwriting to “assist self-expression, psychosocial support, and 

increase mastery of a potentially difficult experience” (p. 25). Next, Edwards, 

(1994) describes the role of the music therapist in the reduction of anxiety in children 

- during the debridement process. Music provides a focal point away from the painful 

stimulus as well as emotional support and comfort. 

Edwards (1995) presents a case study of the application of music therapy to a 

painful procedure with a child who had burned. From the case study, Edwards 

concludes four points about the effects of music on the case study. First, music helps 

the child to “rally the psychological resources ...required to ‘get through’” the painful 

procedure (p. 55). Second, the “music provided a sense of security and safety” (p. 

55). Third, the music creates a “bridge from distress and resistance to relaxation and 

calm” (p. 55). Finally, the fourth point explores the possibility that music enhances 

the pain reduction effects of the analgesic medication or conversely that the 

medication enhances the relaxing aspects of the music.  
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The purpose of the present study is to investigate the impact of music therapy 

on anxiety, pain, distress, and vital signs of pediatric burn patients undergoing a 

painful procedure. Donor site dressing change is a painful procedure that patients on 

the reconstructive unit frequently undergo. This study will explore the relationship 

between music, mood, and pain. The author theorizes that music will affect the 

patients’ anxiety level, and thus reduce patients’ perceived pain and behavioral 

distress. The following four hypotheses will be tested: 

1. Music therapy will reduce anxiety levels in pediatric patients during donor 

site dressing change.. 

2. Music therapy: will reduce perceived pain in pediatric patients during donor 

site dressing change. 

3. Music therapy will reduce behavioral distress in pediatric patients during - 

donor site dressing change. -. 

4. Pediatric patients undergoing donor site dressing changes with music 

therapy will have a greater variance from baseline heart rate and respiration 

rate compared with patients in the control group of verbal interaction. 

Method 

Subjects 

Ten subjects between the ages of six and sixteen were recruited for the study. 

The subjects included five males and five females. A parent or guardian was present 

during the procedure for nine of the ten subjects. Two of the ten subjects had  
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received music therapy prior to the experimental procedure. Five subjects were in the 

control group and five were in the experimental group. 

The subjects received reconstructive surgery, which included a graft and 

donor site. Nine of the subjects received reconstructive surgery for prior burn 

injuries; one subject received reconstructive surgery for congenital hairy nevi. The 

donor sites for nine of the procedures were on the thigh; one donor site was located 

on the subject’s buttock. Eight of the subjects received MSIR for pain management; 

four also received Tylenol in addition to the MSIR. One subject received Demerol 

and one subject received no medication. Exclusionary criteria included the presence 

of a major mental illness, hearing impairment, heavy sedation, acute admission, 

multiple surgical procedures, and inability to communicate. Subjects were not 

excluded on basis of gender, race, culture, sexual orientation, religion, educational 

level, economic status, or language. 

The subjects were required to able to communicate with the music therapist 

and associate investigator. The subjects spoke a variety of languages including 

English (8), Spanish (1), and Polish (1). Three of the eight English-speaking subjects 

spoke English as a second language; of these, Spanish was the first language for two 

of the subjects and Croatian was the first language for another subject. An interpreter 

was present for the patients who did not speak English. 

Design 

The design of the study is experimental randomized control study. Ten 

subjects were randomly assigned to the experiment or control group. The  
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experimental group had music therapy interventions and the control group had verbal 

support interventions. This study employed testing before, during, and after the 

procedure of both experimental and control group. All subjects received the same 

pre-procedure measures, as well as the physiological measures of heart rate and 

respiration. Nine of the ten subjects rated pain and anxiety during the procedure. 

Measures 

Because of the bi-directional relationship between pain and anxiety, measures 

for both were utilized in this study. Pain was measured in two ways, as perceived by 

the patient and as observed behavioral distress. The Wong Baker FACES Scale (see 

Appendix A) was used to measure perceived pain before, during, and after the 

procedure (Wong & Baker, 1988). The Wong Baker FACES Scale is reliable for 

children ages 3 — 18. The Wong Baker FACES Scale has a reliability of.79062660 

using the Pearson Product Moment Correlation Coefficient (Wong, 1990). 

The Nursing Assessment of Pain Index (see Appendix C) was used during the 

procedure to rate behavioral distress (Stevens, 1990). The Nursing Assessment of 

Pain Index (NAPI) measured four behavioral indicators of distress: verbalizations, 

body movements, facial expressions, and response to touch. The NAPI has a .35-.65 

Cronbach’s alpha range for reliability when used with children ages newborn to 16 

years (Joyce, Schade, Gerkensmeyer, Raftery, Moser, & Huster, 1994). 

The Fear Thermometer (see Appendix B) was utilized to measure perceived 

anxiety before, during, and after the procedures (Silverman, Saavedra, & Pina, 2001). 

The Fear Thermometer has an .80-.92 kappa coefficients range for reliability.  
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Physiological measures were taken before and after the procedure. Heart rate 

and respiration rate are physiological indicators of stress (Scartelli, 1989). During a 

dressing change, changes in heart rate and respiration indicate increased stress due to 

pain and/or anxiety. 

Procedures 

The study took place at Shriners Burns Hospital — Boston on the 

reconstructive unit. Prior to each donor site dressing change, the music therapist 

interviewed the patient face to face. If the child was in the experimental group, the 

- music therapist asked the child to choose songs s/he prefers from a list of age 

appropriate songs. If the child was in the control group, the music therapist asked the 

- child about her/his interests. If the subject or parent/guardian did not speak English, 

an interpreter was present during the recruitment as well as through the procedure. 

The interpreter translated verbal interactions but did not interpret the song lyrics. 

The experiment occurred the day after surgery when the donor site dressing 

was changed. Prior to the dressing change, the associate investigator administered the 

Fear Thermometer (see Appendix A) and the Wong Baker Faces Scale (see Appendix 

B), as well as measured respiration and heart rate. Once the test measures were 

administered, the music therapist entered the room and the dressing change 

commenced. 

If the subject was in the experimental group, the music therapist played the 

guitar and sang the songs the subject had selected (see Appendix D). The music 

therapist also provided support by singing improvised songs with lyrics that provide  
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support (for example: “you’re doing great”). The music therapist sang throughout the 

donor site dressing change and continued to prompt the child to participate in the 

music. When the dressing change was completed, the music therapist thanked the 

child and exited the room. 

In the control group, the music therapist interacted verbally with the patient, 

offering support and distracting the patient through conversation. The music therapist 

spoke with the child about the child’s identified interests as well as provided verbal 

support (for example: “you’re doing great.”). The music therapist continued to 

engage the child in conversation through the donor site dressing change. When the 

dressing change was completed, the music therapist thanked the child and exited the 

room. 

The associate investigator rated the child’s behavioral distress using the 

‘Nursing Assessment of Pain Index (see Appendix C) during the dressing change. 

Upon the completion of the dressing change, the associate investigator re- 

administered the Fear Thermometer and the Wong Baker Faces Scale. The subject 

rated how much pain and fear s/he experienced during the procedure as well as how 

much s/he was experiencing after the procedure. Finally, the associate investigator 

again measured the subject’s respiration and heart rate. 

Results 

Data were collected from ten subjects, five in the control group and five in the 

experimental group. Data were missing for the mid-procedure Fear Thermometer and 

the Wong Baker FACES Scale from one subject. The remaining measures were 

gathered from all ten subjects.  
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Despite randomization, the experimental group consistently scored higher on 

the pre-procedure measures, especially pain and anxiety. Because of this, the analysis 

of covariance was utilized to analyze the effects of music therapy on perceived pain, 

anxiety, heart rate, and respiration. The analysis of covariance allows for the analysis 

of the posttest results when the initial tests were not equivalent (Decuir, 1995). The 

results of the analysis of covariance revealed there was no statistical difference 

between the control and experimental group (see Appendix E, Table 1). The analysis 

of perceived pain revealed no statistical difference between music therapy and verbal 

support (see Appendix E, Table 2). Similarly, the analysis of heart rate revealed no 

statistical difference between the experimental and control groups (see Appendix E, 

Table 3). Finally, the analysis of respiration utilizing the analysis of covariance 

revealed no statistical difference between the verbal support and music therapy 

~.. groups (see Appendix E, Table 4). 

The Mann-Whitney U was used to analyze the independent variables: primary © 

language, speaks English, the presence of parent/guardian, gender, and previous 

music therapy involvement. The Mann-Whitney U was chosen based on the small n. 

The independent variables were compared to the behavioral distress score (NAPI). 

The results of the analysis revealed no statistical difference between the subjects 

when grouped according to primary languages (see Appendix E, Table 5). There was 

no significant difference between the NAPI scores and the ability to speak English by 

the subjects (see Appendix E, Table 6). The results of the analysis indicated that 

there was no significant difference in the comparison of the presence of a parent or 

guardian when compared to the NAPI scores (see Appendix E, Table 7). There was  
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not a significant difference when gender was compared to the NAPI scores (see 

Appendix E, Table 8). Lastly, the results of the analysis discovered no statistical 

difference between previous music therapy experience and the NAPI scores (see 

Appendix E, Table 9). 

Finally, a regression analysis was used analyze the various age groups in 

relation to the NAPI score. Using the Pearson correlation coefficient (see Appendix 

E, Table 10) and the scatterplot of scores (see Appendix F, Figure 1), it was found 

that there is not a significant relationship between age and the NAPI scores. 

Discussion 

This study was conducted to determine the relationship between music 

therapy, pain, and anxiety in pediatric patients undergoing a painful procedure. It was 

predicted that music therapy would reduce anxiety levels, perceived pain level, and 

behavioral distress as well as create a greater variance from baseline heart rate and - 

. respiration rate. The results were inconclusive. Neither the verbal support nor the 

music therapy group differed significantly in perceived pain, anxiety, behavioral 

distress, or physiological measures. 

The analysis of the effects of age, gender, presence of a parent/guardian, 

primary language, whether the subject speaks English, and prior music therapy 

revealed no relationship between these variables and the behavioral distress of the 

subjects in either group. The sample was too small to draw any conclusions about the 

effect of these factors on music therapy session. The author recommends further 

study into the effects of language, parent/guardian presence, age, gender, and prior 

music therapy.  
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The limitations of the study included the small sample, confusion about the 

Fear Thermometer, and test measures that did not capture the effects of music on pain 

and anxiety during painful procedures. First, the small sample (n = 10) limits the 

conclusions that can be drawn from the analysis of the data. The gathered data 

varied greatly from child to child. The small sample did not accurately reflect the 

possible variance in scores and limits the generalizations that can be drawn from the 

analysis. 

The Fear Thermometer did not appear to accurately capture the subjects’ 

anxiety about the painful procedure. Many of the subjects reported they did not 

understand the Fear Thermometer. The icon of the thermometer was unfamiliar to 

some of the children, thus limiting their ability to express their anxiety or fear 

accurately. 

Two of the subjects in the experimental group made statements about how 

- music therapy helped them through the procedure. However, when the raw scores are 

viewed, both had high behavioral distress scores (NAPI scores 8 and 7) and both 

reported high perceived pain during and after the procedure (Wong Baker FACES 

Scale scores 10 and 6; 10 and 10). Both subjects described how the music relaxed 

them and “helped with the pain.” Additionally, both subjects’ mothers reported a 

difference in the dressing change and their child’s experience. In-depth post- 

procedure interviews with both mothers and subjects were not possible due to the 

interpreters’ unavailability. However, both parents and subjects reported that music 

positively affected their level of relaxation and pain. The patients’ anecdotal reports 

appear to support Edwards (1999) assertion that singing familiar songs and music  
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listening are best conceptualized as coping strategies. The fact that the patients’ 

scores for perceived pain and behavioral distress also support Edwards belier that 

music may increase the use of coping strategies yet it may not decrease pain. 

There are many improvements that might be made on this study. First, the 

author recommends performing a qualitative study to gain a better understanding of 

how music therapy affects patients’ pain, anxiety, coping strategies, and physiology. 

Through a thorough analysis of the various aspects of music therapy support during a 

painful procedure as well as an in-depth interview with the subjects, the researcher 

will gain a clearer picture of how music therapy assists pediatric patients in pain. By 

utilizing information gleaned from the qualitative study, a quantitative study can be 

designed which utilizes test measures that accurately measure the effects of music 

therapy. 

Second, the author recommends the use of the pulse oximeter to measure heart 

rate throughout the entire procedure. A pulse oximeter is a photoelectric device that 

measures the oxygen saturation of the blood. This device uses a probe with a "red" 

light sensor system. The probe is noninvasive and can be placed on a finger, toe, ear 

lobe or heel. The unit measures the oxygen saturation of the blood flowing through 

the body where the probe is placed as well as the heart rate. Heart rate then could be 

sampled through out the procedure, allowing the researchers to explore the 

physiological responses to well as music therapy as the subject experiences various 

levels of pain. 

The third recommendation is to incorporate time sampling when measuring 

behavioral distress. The NAPI appeared to record the subjects’ distress accurately;  
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however, one measurement through the dressing change, which lasted from five 

minutes to forty minutes, did not accurately record the experience of the children. 

By recording both the behavioral distress and the stage of the dressing change every 

two minutes, a more accurate picture of the effects of music will be noted. 

Fourth, the author recommends engaging the subject in music therapy five 

minutes prior to the procedure. The current design allowed the subject to observe the 

nurse setting up the sterile tray with the necessary medical supplies and tools before 

either intervention began. This allowed the child to become anxious or begin 

anticipating the pain of the experience. Starting both interventions five minutes 

before the nurse sets up the sterile tray may reduce the child’s anticipatory anxiety. 

Additionally, by starting earlier, the therapist is then able to establish a relationship 

with the client either musically or verbally outside of the painful procedure. It is 

theorized that this would enhance the effectiveness of either intervention. 

Finally, the author recommends a larger sample of patients in both the control 

and experimental group as well as increasing the parameters of painful procedures 

studied to include I.V. starts, stent removals, and suture removal. By including more 

subjects, the data will more accurately reflect the possible variance in scores and 

increase the generalizations that can be drawn from the analysis. The inclusion of 

additional painful procedures to the study will also increase the generalization that 

can be drawn from the analysis.  
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Conclusion 

In conclusion, this study serves as a starting point to further explore the 

relationship between music therapy, pain, anxiety, and physiology in pediatric 

populations. As the number of music therapists practicing in medical settings with 

pediatric populations increases, research that accurately measures the effects of music 

therapy is needed. The anecdotal information provided by the subjects indicates that 

further research is needed to gain understanding of the role music therapy plays in 

painful procedures with children. 
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Appendix A: Wong Baker FACES Scale 

2 4 
HURTS HURTS HURTS HURTS HURTS 

UTTLEBIT  UTTLE MORE EVEN MORE WHOLE LOT WORST 

Wong, D. & Baker, C. (1988). Pain in children: comparison of assessment scales, 

Pediatric Nursing, 14(1),9 - 17. 
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Appendix B: Fear Thermometer 

              

      

        

            
    
        
      
      

0 03 7-8 
Not at all A little bit Very, very 
much 
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Appendix C: Nursing Assessment of Pain Intensity 

Nursing Assessment of Pain Intensity (NAPI) 

Circle score in each column that best describes the patient’s behavior 

  
Verbal Body Movement Facial Response to touch 

  0 = positive 0 = moves easily 0 = smiling 0 = neutral 

  1 = other 1 = neutral shifting 1 = neutral - 1 = winces when 

complaint/whimper touched/moved 

2 = pain crying 2 = tense/flailing 2 = frowning/grimace | 2 = cries out when   

arms and legs touched/moved 

  3 = screaming 3 = clenched teeth 3 = screams when 

touched/moved           
  

Total NAPI Score 
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Appendix D: List of Songs in Music Therapy Sessions 

Merry Christmas, War is Over — John Lennon 

Waiting for Tonight — Jennifer Lopez 

Bailamos — Enrique Iglesias 

Hero — Enrique Iglesias 

La Isla Bonita — Madonna 

Borderline — Madonna 

Like a Prayer — Madonna 

~ De Colores — Traditional 

 



Table 1: ANCOVA Tests of Between-Subjects Effects 

Appendix E: Tables 

Dependent Variable: Anxiety Pre-Test 
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Source 

Squares 

Type III Sum of df | Mean Square Noncent. 

Parameter 

Observed 

Power 
  

Corrected 

Model 

24.256 12.128 4.451 313 

  
Intercept 70.355 70.355 12.911 .867 
  

MUSIC 24.106 24.106 4.424 442 
  POST-ANX 9.856 9.856 1.809 214 
  

Error 38.144 5.449 
  

Total 130.000 
  

Corrected 

Total   62.400               
  
a Computed using alpha = .05 

b R Squared = .389 (Adjusted R Squared = .214) 

Table 2: ANCOVA Tests of Between-Subjects Effects 

Dependent Variable: Pain Pre-test 

  

Source Type III Sum of 
Squares 

Mean Square Noncent. 

Parameter 

Observed 

Power 
  

Corrected 

Model 

26.324 13.162 3.702 266 

  Intercept 5.974E-05 5.974E-05 .000 .050 
  MUSIC 7.431 7.431 1.045 144 
  POST-PAIN 26.224 26.224 3.688 382 
  

Error 49.776 7.111 
  

Total 185.000 
      Corrected Total 76.100               
  a Computed using alpha = .05 

b R Squared = .346 (Adjusted R Squared = .159)   
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Table 3: ANCOVA Tests of Between-Subjects Effects 

Dependent Variable: Pre-procedure pulse 

  Source |Type III Sum of Squares | df |Mean Square ig. | Noncent. |Observed 

Parameter | Power 

Corrected 3361.146 2 | 1680.573 ; 119.217 1.000 

Model 

Intercept 123.540 123.540 4.382 439 

MUSIC 333.546 333.546 11.831 .837 

  

  

  

  POST- 3265.046 3265.046 115.809 1.000 
PULSE 

Error 197.354 28.193 

Total 71621.000 

Corrected 3558.500 
Total 

a Computed using alpha = .05 

b R Squared = .945 (Adjusted R Squared = .929) 

  

  

                    
  

Table 4: ANCOVA Tests of Between-Subjects Effects 

Dependent Variable: Pre-procedure respiration 

  Source Type III Sum | df | Mean Square ig.| Noncent. Observed 

of Squares Parameter Power 

Corrected 59.878 2 29.939 : 3.545 237 
Model 

Intercept 9.912 0.912 587 102 

MUSIC * 59.878 2 29.939 3.545 237 
POST-RESP 

Error 118.222 16.889 

Total 5151.000 

Corrected 178.100 
Total 

a Computed using alpha = .05 

b R Squared =.336 (Adjusted R Squared = .147) 
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Table 5: Mann-Whitney U of Primary Language 

  
Language N Mean Rank | Sum of Ranks 

NAPI English 5 5.60 28.00 

other 5 5.40 27.00 

Total 10 

  

  

              
  

Test Statistics 

Mann-Whitney U 

Wilcoxon W 

Z 

Asymp. Sig. (2-tailed) 

Exact Sig. [2*(1-tailed Sig.)] 

  

  

  

  

        
  

Table 6: Mann-Whitney U of English 

  

English| N | Mean Rank | Sum of Ranks 

NAPI| no 3 4.17 12.50 

yes | 7 6.07 42.50 

Total [10 

Test Statistics 

Mann-Whitney U 6.500 
Wilcoxon W 112.500 

Z -.920 

Asymp. Sig. (2-tailed) 358 

Exact Sig. [2*(1-tailed Sig.)]| .383 

  

  

            
  

  

  

  

  

        
  

Table 7: Mann-Whitney U of Parent/Guardian Presence 

  

parent | N | Mean Rank | Sum of Ranks 

NAPI |no parent | 1 2350 2.50 

parent | 9 5.83 52.50 

Total |10 

Test Statistics 

Mann-Whitney U 

Wilcoxon W] 

Z 

Asymp. Sig. (2-tailed) 

Exact Sig. [2*(1-tailed Sig.)] 
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Table 8: Mann-Whitney U of Gender 

  

gender | N | Mean Rank | Sum of Ranks 

NAPI |female| 5 6.60 33.00 

male | 5 4.40 22.00 

Total [10 

Test Statistics 

  

  

            
  

  

  

Mann-Whitney U 

Wilcoxon W 

Z 

Asymp. Sig. (2-tailed) 

Exact Sig. [2*(1- 
tailed Sig.)] 

  

  

  

        
  

Table 9: Mann-Whitney U of Previous Music Therapy 

  

priormtf N| Mean Rank| Sum of Ranks 

NAPI| none| 8 5.25| 42.00 

prion] 2 6.50 13.00 

Total] 10 

Test Statistics 

Mann-Whitney U 

Wilcoxon W] 

Z 

Asymp. Sig. (2-tailed) 

Exact Sig. [2*(1-tailed Sig.)] 

  

  

            
  

  

  

  

  

        
  

Table 10: Pearson Correlations 

Correlations 

  

  

Pearson Correlation 
  

  

Sig. (1-tailed) 
  

  

N 
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Appendix F: Normal P-Plot of Regression 

Figure 1: Normal P-Plot of Regression 
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