
Florida State University Libraries

Electronic Theses, Treatises and Dissertations  The Graduate School

2012

The Effects of Recorded Lullabies on
Infants Receiving Phototherapy
Michelle R. Strutzel

Follow this and additional works at the FSU Digital Library. For more information, please contact lib-ir@fsu.edu

http://fsu.digital.flvc.org/
mailto:lib-ir@fsu.edu


  

THE FLORIDA STATE UNIVERSITY 

COLLEGE OF MUSIC 

 

 

 

THE EFFECTS OF RECORDED LULLABIES ON INFANTS 

RECEIVING PHOTOTHERAPY 

 

 

 

 

By 

MICHELLE R. STRUTZEL 

 

 

 

 

A Thesis submitted to the  

College of Music  

in partial fulfillment of the 

 requirements for the degree of  

Master of Music  

 

 

 

 

Degree Awarded: 

Summer Semester, 2012



ii 

Michelle R. Strutzel defended this thesis on July 2nd, 2012. The members of the supervisory 

committee were: 

 

  

 

Jayne Standley 

Professor Directing Thesis 

 

 

Dianne Gregory 

Committee Member 

 

 

Alice-Ann Darrow 

Committee Member 

 

 

 

 

 

 

 

 

 

 

 

 

The Graduate School has verified and approved the above-named committee members, and 

certifies that the thesis has been approved in accordance with university requirements.



iii 

ACKNOWLEDGEMENTS 

 

I want to extend my deepest gratitude toward the following people. 

 

To the entire Family Care Unit at Tallahassee Memorial Hospital (TMH), you happily answered 

my daily phone calls and welcomed me onto the unit day after day. You never hesitated to 

answer my questions and were wonderful advocates for music therapy. 

 

To the Pediatric Unit at TMH, you also offered all of your support and were so friendly over 

every morning phone call. 

 

All the parents involved in my study, you trusted your brand new baby to me and supported 

music therapy. You are wonderful people. Congratulations on the new addition! 

 

Miriam Hillmer, Brianna Negrete, and Olivia Yinger, I look up to you and respect you. Thank 

you for all the time you have set aside for me and for your ever support. 

 

Jessica Bahorski, easily the most helpful person I encountered at TMH. You went above and 

beyond to accommodate me, personally introducing me to physicians, allowing me to present 

my study at staff meetings, and helping me with my final data collection. It was a joy and relief 

to have you as a contact and I am ever thankful for your kindness and generosity. 

 

Pam at the Behavioral Health Center, you planted this seed in the first place. Without you, I 

would probably still be considering a thesis topic today! 

 

Flor, Victoria, Frankie, and Emanuel, you all know how much I need you in my life. Thank you 

for helping me out of my ruts and always having a bright idea to guide me to the next step. 

 

Professor Gregory, Dr. Darrow, Dr. Madsen, and Dr. Geringer, how can I ever express all of 

my appreciation? My words of thanks cannot do justice to the depth of knowledge you all offer 

your students year after year. 

 

Dr. Standley, you have always shown confidence in me. I am thankful for this because I so 

admire all of your accomplishments and as I see it, you can do no wrong. If I one day 

demonstrate a fraction of your wisdom, I will be very satisfied with myself! 

 

Nick, you have shared everything with me. For every emotion that this project evoked, you 

were there. You kept me grounded day in and day out and always had the right words. 

 

Mom and Dad, you nurtured and supported me through everything. Every moment in life led to 

this day, and you have guided me through it all. You have accepted all my decisions in my 

adult life and shown nothing but your total faith in me as a person. 



iv 

TABLE OF CONTENTS 
 

 

List of Tables................................................................................................................................ vi 

Abstract........................................................................................................................................ vii 

1. INTRODUCTION AND LITERATURE REVIEW ................................................................ 1  

Bringing Home Baby .................................................................................................... 1 

Extended Hospital Care ............................................................................................... 1 

Hyperbilirubinemia ....................................................................................................... 2 

Phototherapy Treatment for Hyperbilirubinemia........................................................... 2 

Consequences of Untreated Hyperbilirubinemia .......................................................... 3 

Adverse Effects of Phototherapy.................................................................................. 4 

Discomfort in the Hospital ............................................................................................ 4 

Comforting Newborns .................................................................................................. 7 

Discomfort During Phototherapy .................................................................................. 8 

Music in the NICU ........................................................................................................ 9 

Purpose of this Study................................................................................................... 12 

2. METHOD........................................................................................................................... 13 

Participants .................................................................................................................. 13 

Design.......................................................................................................................... 14 

Setting.......................................................................................................................... 15 

Materials ...................................................................................................................... 15 

Assessment Tools........................................................................................................ 16 

Intervention Procedures ............................................................................................... 17 

3. RESULTS.......................................................................................................................... 19 

4. DISCUSSION .................................................................................................................... 23 

   Limitations.................................................................................................................... 23 

 Implications for Future Research ................................................................................. 25 

 Conclusion ................................................................................................................... 27 

Appendix A: Tallahassee Memorial HealthCare Institutional Review Board Approval Form ........ 28 



v 

Appendix B: Florida State University Human Subjects Committee Approval Form ...................... 30 

Appendix C: Consent to Participate ............................................................................................. 32 

Appendix D: Recruitment Flyer .................................................................................................... 37 

Appendix E: Bilirubin Nomogram ................................................................................................. 38 

Appendix F: Recorded Lullabies .................................................................................................. 39 

Appendix G: Observation Form.................................................................................................... 40 

Appendix H: Nurse Survey........................................................................................................... 41 

Appendix I: Parent Survey............................................................................................................ 42 

Appendix J: Data Collection Sheet............................................................................................... 43 

Appendix K: Tables of Raw Data ................................................................................................. 44 

Appendix L: Random Group Assignment ..................................................................................... 46 

References................................................................................................................................... 47 

Biographical Sketch ..................................................................................................................... 52 

 



vi 

LIST OF TABLES 

 

Table 1: Participant background................................................................................................... 13 

Table 2: Table of means .............................................................................................................. 21 

Table 3: Average score for percentage of time spent not crying .................................................. 44 

Table 4: Raw data for a range of dependent variables................................................................. 45 



vii 

ABSTRACT 

 

 

The purpose of this study was to explore the effects of recorded lullabies on infants 

undergoing phototherapy. Infants undergo phototherapy to treat hyperbilirubinemia, more 

commonly known as neonatal jaundice. This study was a pre-test post-test design with 

participants (N=24) randomized by gender into two groups (n=6 males, 6 females per group), 

experimental and control. The music intervention consisted of 20 minutes of recorded lullabies 

at a random time in the morning and afternoon. Dependent variables included bilirubin levels, 

days of hospitalization and phototherapy, behavioral observation on crying, a nurse survey on 

infant behavior state, and a post treatment parent survey on infant characteristics. A two-tailed 

Mann Whitney U test revealed that the experimental group had significantly greater scores for 

the average rating of behavior state as measured by nurse surveys. No significant differences 

were found on any of the other measures either by group or by gender. Implications for future 

research are discussed.
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CHAPTER 1 

INTRODUCTION AND 

LITERATURE REVIEW 

 

Bringing Home Baby 

Many will argue that few experiences in life are better than bringing home a newborn 

baby. About 4 million newborns are welcomed into the world each year in the United States 

(www.cdc.gov). After months of babyʼs development in the womb, and months of anticipation 

from the mother and father, the baby is born. If the baby is born in a hospital, he or she will 

probably be brought home soon after birth. Recent articles cite data from 1995, when the 

average length of stay in the hospital following birth decreased to just 1.1 days (Farhat & 

Rajab, 2011). In 1996, legislation was passed that required insurance companies offering 

maternity coverage to pay for at least 48 hours of hospital stay following a healthy vaginal 

delivery, and 96 hours following a Cesarean delivery (www.cdc.gov). Beyond this, coverage is 

not guaranteed and thus many families return home within this time, so long as their baby is 

healthy and does not require further medical assistance. Unfortunately, not all births are so 

easy.  

 

Extended Hospital Care 

 Newborns are often required to stay in the hospital for extended periods of time if 

anything is complicating their development. Of course, infants born prematurely frequently 

receive extended care in the Neonatal Intensive Care Unit (NICU), sometimes for weeks or 

months at a time. About 12.8 percent of births are premature in the United States (Mally, 

Bailey, & Hendricks-Muñoz, 2010). Other reasons for extended hospital stay include 

hyperbilirubinemia (jaundice), drug withdrawal, congenital abnormalities, trauma, and 

hypothermia (Ellatar, Selamat, Robson, & Loughney, 2008). Hyperbilirubinemia is a leading 

cause of extended hospital stay and alleviating some of its adverse effects is the primary 

concern of this study. 
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Hyperbilirubinemia 

Hyperbilirubinemia is a common syndrome in newborns that results from an imbalance 

between bilirubin production and elimination. It is so common in fact that all babies are likely to 

have some level of hyperbilirubinemia in the first week after birth (Stevenson, Vreman, & 

Wong, 2011). The infantʼs body naturally resolves the high levels of bilirubin as it matures, 

making uptake and elimination more manageable. Normally, changes in bilirubin level are so 

predictable that it can be compared to an hour-specific nomogram (See Appendix E). It is when 

levels increase beyond this chartʼs predictions that the pediatrician must consider treatment. If 

early intervention is necessary, phototherapy is almost always used to assist the body in 

gradually decreasing bilirubin levels. Severe cases that require an immediate elimination of 

bilirubin may require blood transfusions. Although hyperbilirubinemia is a common condition in 

full-term, near full-term, and premature infants, if left unchecked it could cause serious 

consequences to child development. 

To understand hyperbilirubinemia, one must first understand the presence of bilirubin in 

the body. Bilirubin is an orange-yellow pigment that results from the normal destruction of red 

blood cells (“Bilirubin test,” n.d.). When red blood cells are broken down, unconjugated bilirubin 

passes through the body until it reaches the liver. At the liver, the unconjugated bilirubin 

becomes conjugated when it attaches to certain types of sugars. It is then stored in the 

gallbladder as bile until it is eliminated from the body through the stool. High levels of bilirubin 

in infants can indicate an underdeveloped liver or an increased breakdown in red blood cells. 

Detection of bilirubin levels can be done through a blood sample, or heel stick. The presence 

of bilirubin in the body is normal and appropriate levels can be reached as the body matures 

during the first week of life. 

 

Phototherapy Treatment for Hyperbilirubinemia 

Modern treatment of hyperbilirubinemia finds its origins in Essex, England in the 1950s. 

Dobbs and Crèmer (1975) recount the discovery that sunlight aids jaundiced infants by 

decreasing levels of bilirubin. According to their story, an observation was made that a heavily 

jaundiced infant had experienced improved color after spending time in the sunlight. Where 

most of the infantʼs body was now a pale yellow, a portion of it that had been covered by a 
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sheet, and thus hidden from the sun, had remained its original dark yellow. Not long after, it 

was discovered in the hospitalʼs laboratory that blood samples that had been exposed to the 

sun exhibited much lower bilirubin levels than expected. Upon testing a second sample that 

had not been exposed to sun, bilirubin levels read very high. It was through these observations 

and further trial and error that phototherapy became the normal method of treatment in 

countries outside the United States. Ten years later, the United States “rediscovered” 

phototherapy and began using it in its own hospitals. Phototherapy has since replaced blood 

transfusions as the most common method of treatment for hyperbilirubinemia. 

Phototherapy has proved to be an effective tool in decreasing levels of bilirubin in the 

body. Although it is commonly thought that phototherapy utilizes ultraviolet light, the bigger 

wavelengths of blue light are more effective in penetrating skin and other tissue (Maisels & 

McDonagh, 2008). Blue light that passes through the bodyʼs tissue is absorbed by bilirubin. 

Once light has been absorbed, its energy breaks bilirubin down into smaller molecules that are 

more readily eliminated from the body. Factors that may increase the intensity of treatment 

include the distance of the infant from the light source and the amount of skin exposed. 

Usually, the infant is placed in a crib with light fixed above wearing only a diaper and eye 

patches. The eye patches are necessary to protect the newbornʼs retina from exposure to the 

light. It is recommended that infants that present at 1 to 2 milligrams per deciliter (mg/dL) or 

more above the normal range of bilirubin for their age receive treatment. Phototherapy is used 

until bilirubin levels decrease to an appropriate level for that infantʼs age, measured in hours. A 

rebound of 1 to 2 mg/dL is possible, so the infantʼs bilirubin levels are again measured twenty-

four hours after treatment is discontinued. Phototherapy has proven so effective that the use of 

blood transfusions for the purpose of decreasing bilirubin levels is now very rare. 

 

Consequences of Untreated Hyperbilirubinemia 

 Untreated hyperbilirubinemia can have profound effects on an infant. When a high 

amount of bilirubin exists in the body, it begins to collect in the brainʼs tissue, causing a 

neurological condition known as kernicterus (“Kernicterus,” 2011). Kernicterus presents quite a 

few symptoms in its early, middle, and late stages. At its worse, kernicterus is recognized as 

brain damage that causes hearing loss, mental retardation, muscle rigidity and movement 
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disorders, issues in speech, seizures, and death. Fortunately, kernicterus is a rare condition 

that can easily be prevented with phototherapy. 

 

Adverse Effects of Phototherapy 

Not much is said in research about the adverse effects of phototherapy. The reason for 

this may be that most professionals consider the side effects so mild that the benefits of 

phototherapy outweigh the risks. However, if the side effects can be controlled at the same 

time that the infant receives the benefits of phototherapy, then it is important to consider how 

both may be accomplished. In a 2011 article, researchers note that some of the immediate 

side effects include decreased maternal interaction, water loss, electrolyte imbalance, and 

disturbed sleep cycle, the latter of which has been known to induce “frequent crying and 

jitteriness” (Xiong, Qu, Cambier, & Mu). Because of all this, phototherapy may provide a very 

discomforting environment for infants. Although these issues are minor compared to the 

consequences of not addressing hyperbilirubinemia with phototherapy, it seems impractical 

that they be ignored altogether. Thus it is necessary that a technique for comforting infants 

undergoing phototherapy be explored.  

 

Discomfort in the Hospital 

Painful procedures. The current hospital environment is often far from comforting. A 

baby admitted into the NICU will likely experience 115 painful procedures during a two-week 

period (Badr et al., 2010). Another article reports this number much higher, at 224 painful 

procedures during a two-week period (Lago et al., 2009). While the procedures are considered 

routine and necessary, it is apparent that they can have a negative impact on infant 

development. A study by Barker and Rutter (1995) that followed newborn infants admitted into 

the NICU found that 56 percent of painful procedures were heel sticks, a process in which the 

skin of the heel is broken to produce blood for sampling. This is a common practice that all 

infants in the hospital encounter after birth. Although it is routine and necessary, the heel stick 

is painful. Many nurses squeeze the heel after the procedure to produce more blood samples. 

The process of squeezing is also common but can cause bruising and be more painful than the 

heel stick itself (Morrow, Hidinger, & Wilkinson-Faulk, 2010). Heel sticks are done for a number 
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of reasons and some populations are more susceptible to them than others. Babies with 

hyperbilirubinemia receive an increased number of heel sticks because this is the method by 

which many hospitals collect and analyze bilirubin levels. While babies in the NICU are at 

greater risk for hyperbilirubinemia, many term and otherwise healthy babies stay at the hospital 

to treat hyperbilirubinemia alone. These infants are also susceptible to frequent and recurring 

heel sticks. Other sources of discomfort in the hospital may include the absence of pleasant 

touch and the presence of constant adverse sounds. 

 Separation. Infants experience painful or uncomfortable experiences repeatedly, but it 

is the absence of pleasant touch that has perhaps one of the greatest consequences on infant 

development. Many new parents find the transition to parenthood difficult, especially when 

extended hospitalization occurs (Hutchinson, Spillett, & Cronin, 2012). According to Coppola 

and Cassibba (2010), interviews with parents of neonates tend to reveal a sense of 

helplessness and insecurity when it comes to providing care for their child. This often has 

lasting effects on the parentsʼ care-giving behavior and ultimately impedes regular infant 

development. This problem can be magnified by the severity of the infantʼs medical condition 

and their location and position during hospital visits. Certain arrangements inhibit physical 

closeness and contact, like the placement of the infant in an isolette or phototherapy bed. 

Fegran, Helseth, and Fagermoen (2008) write that there are three important characteristics of 

attachment in a mother and infant relationship: proximity, reciprocity, and commitment. 

Proximity deals with touch and visual contact, reciprocity with the parentsʼ ability to decode the 

infantʼs signals, and commitment with the enduringness of the relationship. The placement of a 

child under phototherapy can affect at least two out of these three attachment characteristics; 

proximity because the infant must remain under the phototherapy lights with blinds over the 

eyes, and reciprocity because the mother probably lacks experience communicating with her 

child. In contrast, parents that regularly practice close contact with their children experience 

fewer instances of rehospitalization, greater confidence in their own parenting ability, and 

feelings of connectedness with their child (Hutchinson, Spillett, & Cronin, 2012; Hunt, 2008).  

 Noise. The typical hospital environment is filled with noise. Conversation, crying babies, 

ringing phones, humming machines, and alarms are all types of sounds a baby hears during 

hospitalization. An interesting study analyzed noise in the NICU environment over 16 hours 
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(Caskey, Stephens, Tucker, & Vohr, 2011).  Most of this time, 59 to 68 percent, was consumed 

with monitor sounds and background noise of ventilators, isolettes, and similar instruments. 

There was silence for 27 to 39 percent of the time, and a mere 2 to 5 percent consisted of 

language. This small amount of conversation directed toward the infant is a testimony to what 

little early socialization experience a child in the hospital receives. With parents present, the 

infantʼs own vocalizations increased 129 percent. The potential for language development at 

home is much greater than that in the hospital. Unfortunately, the main problem with noise in 

the hospital is that at times it is loud and unpredictable, causing both physiological and 

behavioral stress responses from the infant. Infants react to their stressful environment with 

physiological changes in heart rate, respiration rate, blood pressure, oxygen saturation, 

intracranial pressure, skin blood flow, and sweat (Peng et al. 2009). Behavioral responses may 

include an arched back, splayed fingers, leg extensions, kicking, and arm waving. The 

American Academy of Pediatrics recommends that sound levels in the NICU remain below 45 

decibels (dB) on Scale A, but some researchers report sound levels averaging between 50 and 

90 dB (Wachman & Lahav, 2011). Besides the stress responses that occur when sounds are 

too frequent, too intense, too long, or too complex, noise and light in the NICU can also disturb 

regular sleep cycles. 

Light. Babies that are required to stay in the hospital for an extended period of time are 

typically exposed to continuous artificial lighting. This lasting exposure to light can disrupt the 

biological clock and circadian sleep cycles (Ohta, Mitchell, & McMahon, 2006). Sudden 

illumination of an overhead light source, like those used during procedures and phototherapy, 

can suppress respiratory rate and oxygen saturation. It is recommended that the best practice 

to maintain regular sleep cycles in newborns is to turn lights on and off to imitate day and night, 

and to use a dimmer to introduce gradual light changes (White, 2011; Ozawa, Sasaki, & 

Kanda, 2010). This recommendation seems best suited for infants that are not undergoing 

phototherapy in the hospital. It is usually necessary to keep the infant under phototherapy 

lights even at nighttime. The eyes of infants under phototherapy are protected from the bright 

artificial lights using eye patches. However, even with an absence of constant artificial light, 

infants with eye covers cannot differentiate the practice of turning lights on and off to imitate 
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night and day. The result may be a disturbed sleep cycle, which can lead to poor weight gain 

and disrupted brain development (Ohta, Mitchell, & McMahon, 2006; Liu et al., 2007). 

 

Comforting Newborns 

While the subject of comforting infants receiving phototherapy has not been the primary 

focus of research in the past, articles have discussed the comfort of infants under other 

conditions. White (2011) writes that an appropriate environment is essential to nurturing early 

development during the first weeks of life. Factors that are apparently beneficial to an infant in 

the hospital environment include pleasant touch, light cycles imitating night and day, and an 

absence of “noxious” noise. Probably the greatest comfort to a newborn is pleasant interaction 

with other humans, especially with mother and father. 

There is great benefit for infants that receive frequent mother contact. Many studies tout 

the benefits of “kangaroo mother care” or “skin-to-skin care” (KMC/STS), a process in which 

the bare-chested baby is laid on the bare chest of the mother (Ludington-Hoe & Golant, 1993). 

In a study, 75 infants were monitored for brain activity using Electroencephalography (EEG) 

tests during eight weeks of KMC/STS. Infants in the experimental group receiving KMC/STS 

showed accelerated brain maturation compared to control groups receiving no KMC/STS 

(Scher, et al., 2009). Infants receiving KMC/STS also showed significantly fewer pain 

responses to routine heel sticks than infants with no intervention at all (Kostandy et al., 2008; 

Deringer-Kohorst, 2011; Morrow, Hidinger, & Wilkinson-Faulk, 2010). Further benefits include 

stabilized or increased oxygen saturation levels, decreased agitation and thus decreased 

motor activity, relaxed breathing, and improved mother-infant relationship. KMC/STS can also 

strengthen the parent-child bond by giving parents an increased confidence in their parenting 

skills, improved perception of NICU experience, and a feeling of connectedness with their child 

(Hunt, 2008). This improved development has lasting effects throughout at least the first year 

of life (Ohgi et al., 2002; Hunt, 2002). Benefits are said to occur even when KMC/STS is 

executed by someone other than the mother and when both parent and child are fully clothed 

(White, 2011). To counterbalance and reduce the consequence of the great number of painful 

and uncomfortable procedures, pleasant touch is essential in the hospital environment. 
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Discomfort During Phototherapy  

 Phototherapy provides an uncomfortable experience for the infant but is a common 

treatment for jaundice. Infants undergoing phototherapy receive one to two heel sticks each 

day to monitor the blood for changing bilirubin levels (Barker, Latty, & Rutter, 1994). When a 

heel stick is performed, it is regular practice for the nurse to squeeze the heel to procure more 

blood for sampling. The act of breaking the skin and squeezing the heel is a painful procedure 

for infants and occurs frequently during phototherapy treatment. Close contact with the mother 

and other significant caregivers is essential to infant development (Anderson et al., 2003). 

However, phototherapy treatment requires that the infant lay in a crib positioned under lights 

for hours or days at a time. The mother typically doesnʼt hold the infant except when 

breastfeeding and the opportunities for skin-to-skin contact for the baby are very limited.  Noise 

in the hospital frequently reaches levels that are inappropriate for infant development (Cabrera, 

2000). Loud and startling background noise can pause neurological development and may 

have lasting effects as the infant matures. The absence of regular light cycles also impacts 

growth, as it disturbs regular sleep cycles necessary for development (Miller, White, Whitman, 

OʼCallaghan, & Maxwell, 1995). During phototherapy, the intense lights are on for hours or 

days at a time while hospital staff attempts to decrease bilirubin levels. Biliband® eye patches 

are used to cover the infantʼs eyes to protect the retinas from the light. Whether the infant is left 

in total lightness or darkness, the detection of night and day cannot occur. Disturbed sleep 

cycles can alter growth, feeding regularity, and behavior states. While some form of eye 

protection is necessary under phototherapy lights, focus group complaints have arisen about 

the Biliband® eye-patch (Yongmei, 2008). On an active baby, eye protectors are frequently 

displaced, leaving the eyes uncovered. Infantsʼ heads are changing rapidly in the days after 

birth, and the fit of the Biliband® may change, leaving openings where light enters or further 

reasons for concerns about displacement. The displaced Biliband® may end up over the 

infantʼs nose or mouth which may not only be uncomfortable, but dangerous as well. 

Individuals within focus groups have tried to remedy the problem by tightening the Biliband®, 

only to find that it causes bruising around the eyes. Needless to say, eye protectors are also a 

source of discomfort for babies being treated with phototherapy. 
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Music in the NICU 

 Music therapy has already been successfully integrated into NICU programs around the 

United States and a growing amount of research supports the practices used by board certified 

music therapists (MT-BCs). Music therapy for the neonates begins with an understanding of 

the auditory system during this fragile time. Auditory development begins in the womb (Graven 

& Browne, 2008). For the first 20 weeks of fetal development, the structural components of the 

ear are just developing. Between 25 and 29 weeks, the ear becomes fully functional, and the 

infant begins experiencing auditory stimulation. Amazingly, the baby begins to recognize 

voices, melodies, and other meaningful sounds around 30 weeks gestational age. These 

experiences are necessary to fetal auditory development because without meaningful sounds, 

neuron connections are lost and the infant will have difficulty later differentiating between 

frequencies. A newborn at 40 weeks that has not been exposed to meaningful sounds (or 

these sounds were masked by background noise 60 decibels and higher) will already be 2 

months delayed in language development. A caution from researchers Graven and Browne 

note that it is important for anyone that considers introducing music to an infant to never place 

headphones directly on the motherʼs abdomen. Decibel levels are doubled in the womb when 

emerging from two separate sources directed toward the fetus. Studies in music outline the 

most appropriate music interventions at each stage of the infantʼs development. 

 In two separate articles, Standley and Gooding (2001; 2010) lay out current music 

therapy protocols that are appropriate to the NICU setting. Oxygen saturation, sleep, behavior 

state, and weight gain all improved through various music therapy interventions. Some of these 

interventions, like multimodal stimulation to increase tolerance to stimuli and nonnutritive 

sucking using the pacifier-activated-lullaby system (PAL) to improve feeding performance, are 

probably not particularly beneficial to jaundiced infants who are otherwise developing normally. 

However, other interventions typical to the NICU setting may be of use to babies with 

hyperbilirubinemia. 

 Non-nutritive sucking for the purpose of reducing pain responses in low birth weight 

infants has proven effective, but adding music through the PAL system produces even greater 

results. The PAL system provides music contingent on sucking (Standley et al., 2010). When a 

baby uses the system, the act of sucking puts pressure on a compatible pacifier, which sends 
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electrical signals to activate a music player. A music therapist can adjust the settings on the 

music player to respond to sucking with a brief period of music. Within minutes, infants can 

learn the cause and effect relationship between sucking and music. The PAL system makes 

the transition to nipple feeding easier and promotes weight gain in neonates. Although the PAL 

is best known for its success in improved nipple feeding, Whipple (2008) used the PAL system 

to test the effects of three separate conditions on infant pain responses before, during, and 

after heel sticks. Non-nutritive sucking using the PAL system had the greatest effect on 

behavioral pain responses over non-nutritive sucking without music as a reinforcer and no 

contact during the procedure at all. The PAL group had significantly positive results in the 

following domains: pain responses during the heelstick, time spent in “undesirable states,” 

during- and post-heel stick stress levels, and behavior state and stress level differences 

between recorded intervals. Also, the score for pre-heel stick stress was significantly lower 

than the no-contact group. Although Whipple examined the NICU population, infants with 

jaundice are tested one or two times daily through heel stick for bilirubin levels and could 

benefit from this research. 

Music listening for inconsolable crying is also an effective application of music therapy 

to the NICU. Keith, Russell, and Weaver (2009) tested the effects of recorded music on infants 

that reached the point of inconsolable. An inconsolable infant was defined in this study as one 

that continued a lasting, intense cry five minutes beyond a nurseʼs efforts to console the infant 

through “patting, swaddling, a change of diaper, a change of position, or presenting a pacifier.” 

Each infant was enrolled in the study for four days, alternating days with music therapy and 

days without. On days without music therapy, there were an average of 7 occurrences of 

inconsolable crying for each infant, lasting approximately 23 minutes. On days with music 

therapy, there were only 4 occurrences of inconsolable crying, lasting 5 minutes. The 

differences in occurrences, duration, and physiologic responses in heart rate, respiratory rate, 

and oxygen saturation were significant. 

Literature on kangaroo mother care and skin-to-skin contact (KMC/STS) has presented 

many positive outcomes for mothers and their premature infants. A Taiwanese study 

determined that KMC/STS paired with recorded music also has great effects on this population 

(Lai et al., 2006). In this study, 30 mother-infant dyads were enrolled. The experimental group 
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(n=15) practiced 60 minutes of KMC/STS with preferred recorded music for three consecutive 

days while the control group (n=15) received routine incubator care. Mothers receiving music 

chose among Western vocal music, instrumental music, or Taiwanese lullabies. Infants in the 

music group experienced more quiet sleep states and less crying than those in the control 

group. Mothers in this group had significantly lower scores for maternal anxiety than the control 

group. The researcher notes that other studies on KMC/STS resulted in greater feelings of 

paternal “mastery,” feelings of crisis resolution, positive attitudes toward the infant, feelings of 

pregnancy completion, increased duration of breastfeeding, and heart rate and temperature 

increases that were still within the normal range for the infant. Furthermore, KMC/STS can 

enhance the bond between parent and child when physical detachment occurs in the NICU or 

during phototherapy. 

Music for lactation support may be beneficial to mothers that have started breastfeeding 

and is not limited to use in the NICU. Procelli (2005) found new mothers (N=60) that 

experienced a music therapy intervention prior to breastfeeding showed fewer anxious 

behaviors, more relaxed behaviors, and more smiling, talking, and laughing toward their infant. 

The music therapy intervention consisted of ten or more minutes of live music performed by a 

music therapist in the genre of the motherʼs choice. Music was paired with active listening, 

relaxation techniques, and counseling techniques.  While infants did not show a difference 

between groups on behavior state, successful breastfeeding can aid the mother and child 

bond. Procelli mentions that breastfeeding encourages closeness through “frequent touching, 

holding, and eye-to-eye contact.” For infants undergoing phototherapy, the opportunity for 

touching, holding, and eye contact is greatly reduced. It could be helpful to the parent and child 

to have a music therapist present during breastfeeding to improve the quality of time that the 

family is able to spend in close contact. 

It is important to discuss the practice of music therapy in the NICU when considering 

music therapy for infants with jaundice. Infants in the NICU are more susceptible to jaundice 

than term infants because they are generally at a younger gestational age. At a younger 

gestational age, the organs needed for ridding the body of bilirubin are less developed than in 

term infants (Gouyon, Iacobelli, Ferdynus, & Bosante, 2012). Music therapy research done in 

the NICU can be applied, with special considerations to age and developmental 
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appropriateness, to infants outside of the NICU. Likewise, findings from research on term and 

near-term infants with hyperbilirubinemia can be transferred over to the NICU population. Thus 

it is important to explore the benefits of music therapy in both populations. 

 

Purpose of this Study 

The purpose of this study is to determine whether music therapy can benefit infants 

undergoing phototherapy. The participants in this study were full-term or near-term jaundiced 

infants that were considered otherwise healthy but needed extended hospitalization to treat 

hyperbilirubinemia. Considering the research that exists, phototherapy is a very necessary but 

uncomfortable and perhaps developmentally disruptive procedure for newborns with 

hyperbilirubinemia. Because of music therapyʼs ability to improve conditions for infants in the 

NICU, it is appropriate to consider its benefits in similar populations. The factors being 

examined in this study are the effects of recorded music on crying, infant behavior state, 

bilirubin levels, duration of phototherapy, and length of hospitalization.
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CHAPTER 2 

METHOD 

Participants 

This study was approved by the Florida State University Human Subjects Committee 

and the Tallahassee Memorial Healthcare Institutional Review Board (see Appendix A & B). 

The participants were 24 full-term and near-term infants admitted into the Family Care Unit or 

Pediatric Unit of a hospital in the Southeastern United States. All participants presented with 

hyperbilirubinemia and were undergoing phototherapy at the time of this study. The infants 

were otherwise healthy and remained in the hospital only to receive phototherapy treatment. 

All participants required a signed consent form from the mother or father to participate in the 

study (see Appendix C). Once a consent form was signed, participants were randomly 

assigned to the control or experimental group.  

 

Table 1. Participant background 

Participant 

number 
Group Male/Female Birth Weight (g) 

Gestational age 

(weeks) 

1 Control Male 3160 39.29 

2 Control Male 3771 39.00 

3 Control Male 3295 39.71 

4 Control Male 3010 40.00 

5 Control Male 3300 40.86 

6 Control Male 2807 37.29 

7 Control Female 3830 40.71 

8 Control Female 3600 40.00 

9 Control Female 3545 37.86 

10 Control Female 2860 38.43 

11 Control Female 3400 39.43 

12 Control Female 2499 Unknown* 

13 Experimental Male 3147 39.57 
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Table 1. Participant background (continued)   

Participant 

number 
Group Male/Female Birth Weight (g) 

Gestational age 

(weeks) 

14 Experimental Male 3160 39.71 

15 Experimental Male 4360 38.86 

16 Experimental Male 2170 37.71 

17 Experimental Male 3742 39.71 

18 Experimental Male 3771 38.29 

19 Experimental Female 2520 36.00 

20 Experimental Female 4050 39.00 

21 Experimental Female 3460 37.29 

22 Experimental Female 3360 38.29 

23 Experimental Female 3544 40.86 

24 Experimental Female 3345 39.14 

Means for 

control group 

  3256.42 39.33 

Means for 

experimental 

group 

  3385.75 38.70 

*One baby in this study was born at home and came into the hospital the following day for 

phototherapy treatment. No information on gestational age at birth was found in this babyʼs 

medical record. 

 

Design 

 This study used a pre-test post-test experimental control group design randomized by 

group (N=24) and by gender (n=6 males, 6 females per group). The dependent variables were 

bilirubin levels, days on phototherapy and in the hospital, behavioral observation on crying and 

interaction status, a nurse survey on infant behavior state, and a post treatment parent survey 

on infant characteristics.
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Setting 

Nearly all sessions took place in the infantʼs assigned hospital room. Mothers were also 

in the room with the infant 24 hours a day, even after they were officially discharged from the 

hospital. Infants stayed in a rolling crib that could be wheeled under the phototherapy light 

source. Lights hung over the crib and were draped with a hospital sheet, apparently to block 

the light from filling the room. Although this was not confirmed with the nurses at the hospital, 

research has shown that white sheets can intensify phototherapy treatment (Blackwell, 2003). 

Infants wore only a diaper and Biliband® eye patches. Physicians recommended a certain 

amount of time for each patient to receive phototherapy. Patients were usually only removed 

from under the lights to feed, have a diaper changed, or receive any other procedures or 

testing required by the treatment staff. 

 Only one session took place in a location other than the motherʼs room. In this case, the 

mother was taking a shower and so the infant was brought to a nursery behind the nurseʼs 

station. This room was a large room that only one other child occupied it at the time. This child 

had just undergone a circumcision procedure and was crying at the time of the session. 

 

Materials 

A USB Snowball microphone by Blue was used to record the music therapistʼs voice to 

Garageband, a Macintosh music editing software. The track was saved as an mp4, and then 

converted to a format for use in iTunes. From iTunes, the track was downloaded onto an iPod. 

In sessions, the iPod was connected to two speakers that were placed on either side of the 

crib. A Radioshack decibel reader was then used to measure the decibel level at each ear of 

the infant. The music that was recorded and played on the iPod consisted of ten popular 

lullabies. The music used in this research was chosen and recorded in consideration of the 

guidelines set forth by Standley (2010) regarding appropriate music style for premature infants. 

Because the infants in this study were term and near-term infants that are more 

developmentally advanced than those in the NICU, there was less concern for taking 

precautionary measures to avoid overstimulation. While overstimulation is always a concern for 

clients in music therapy, it was determined by the researcher to be developmentally 

appropriate to include a more harmonically complex lullaby like “Edelweiss” on the music 
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recording. Still, other precautions were taken. The recordings included lullabies to encourage 

language development, a female voice, a slow tempo, voice with guitar accompaniment only, 

and a simple plucking pattern on the guitar strings. For a list of songs used in the recording, 

see Appendix F.  

 

Assessment tools 

Observation sheet (Appendix G). Observation periods were conducted at every 

session. Infants in the experimental group were observed following twenty minutes of music 

and infants in the control group were observed with no previous music. Periods of observation 

lasted five minutes with repeating intervals of ten seconds for observation and five seconds for 

recording (Madsen & Moore, 1978).  There were 20 total observe-record intervals, measured 

with a stopwatch. The following information was recorded: (1) crying/not crying, (2) parent 

interaction, (3) nurse or physician interaction, and (4) other comments needed for data 

analysis. To score the infant on episodes of crying or not crying, the researcher analyzed each 

observe-record interval. If the infant had cried at all during the ten-second observe interval, a 

“+” was circled during the five-second record interval. If no crying had taken place, a“ 0” was 

circled. The researcher counted every observe interval that was marked “0” and divided it by 

the total number of observe intervals (20) to yield a percentage of time spent not crying. For 

example, if the infant cried during 10 observe intervals, the infant received a score of 50 

percent. 

Nurse survey (Appendix H). Nurses were asked to complete a brief survey regarding 

the infantʼs primary behavior state during their shift. Both daytime and nighttime shifts 

completed the single-question survey that asked the nurse to circle the primary behavior state 

of the infant during their shift. The nurses were asked to begin the process of answering survey 

questions when phototherapy was first initiated and then continue until the patient was 

discharged from phototherapy. The options listed on the nurse survey were derived from 

Brazelton and Nugentʼs (1995) list of the various states used to describe infant behavior: deep 

sleep, light sleep, drowsy, quiet alert, active alert, and crying. The definitions of each behavior 

state are as follows. Deep sleep is referred to as closed eyes, regular breathing, no activity, 

and no eye movement. Light sleep is referred to as closed eyes but perhaps moving under the 
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lid, minimal activity, and more frequent startles than during deep sleep. Drowsy is referred to 

as eyes closed or “heavy-lidded,” eyes dazed when open, light activity, and delayed reactions. 

Quiet alert is referred to as eyes open and fixed on people or objects, minimal activity, and an 

occasionally dazed look that can easily be broken to grab attention. Active alert is referred to 

as eyes open, a lot of activity, thrusting arms and legs, reactive to environment, and with some 

occasional vocalizations or fussing. Crying is referred to as an intense cry from the infant and 

high activity. Scores in this survey were determined by assigning each behavior state a 

number, on a Likert scale. Deep sleep was considered most favorable and scored as a 6. 

Crying was considered least favorable and scored as a 1.  

Parent survey (Appendix I). Parents were asked to provide either an e-mail or mailing 

address at the time that consent was given. The music therapist sent a brief survey to each 

parent two to five weeks after the infantʼs discharge from the hospital. The survey was adapted 

from a previous study by Standley  (1991) that examined the development of babies at 6 to 9 

months of age that had received music therapy in the NICU as newborns. In the study, a 

survey was sent out to parents that asked them to compare seven characteristics of their infant 

to other infants of the same age. Crying, sleeping, cheerfulness, yawning, and jitteriness are all 

considered indicators of how well the baby is progressing developmentally and were included 

in this researcherʼs parent survey. The first five survey questions were rated 1 through 5, with 5 

being the most favorable behavior and 1 being the least favorable behavior. Overall scores 

were then calculated by adding the score of the first five questions. A higher score indicates 

better behavior. The final question in the survey regarding number of children in the family was 

not included in the score.  

Medical record data collection (Appendix J). Some basic information about each child 

was collected from medical records after the child had been discharged. This data included 

birth date, gestational age at birth, weight at birth, discharge date, weight at discharge, number 

of days on phototherapy, and all bilirubin levels recorded. 

 

Intervention Procedures 

The music therapist called the Family Care Unit and Pediatric Unit at approximately nine 

oʼclock every morning during the time of data collection. The purpose of this phone call was to 
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gather information regarding (1) whether any babies were under phototherapy at that time and 

(2) how the music therapist could best contact the parent. The therapist would then visit the 

hospital as soon as possible to contact the parent in person and request consent for their child 

to be a part of this study. When parent consent was given, the music therapist immediately 

initiated the first intervention or observation period (dependent on whether the child was 

randomly assigned to the experimental or control group, respectively). Infants in the 

experimental group listened to twenty minutes of recorded lullabies during each session. To 

prepare the infants in this group, the music therapist disinfected all equipment needed for the 

session, including iPod, speakers, and decibel reader. The speakers were then set at either 

side of the crib near the head or the foot of the infant. The speakers were connected to the 

iPod and the music therapist began the music. Immediately after the music began, the music 

therapist used the decibel reader to ensure that the music loudness was at an appropriate 

level, between 55 and 65 dB using Scale C, as recommended by guidelines set forth by 

Standley (2010).  The music therapist left the room and returned just before the music track 

ended. When the track ended, the observation period began. Following the observation, the 

music therapist picked up the equipment and the session ended. In the event that a child was 

still under phototherapy that afternoon (or the following morning if the first session took place in 

the afternoon), the music therapist returned for a second session. The control group received 

no music and was observed at a randomly selected time. 
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CHAPTER 3 

RESULTS 

 

  

This was a unique research study that sought to answer questions regarding the 

possible benefits of music therapy for infants undergoing phototherapy. Statistical analyses 

were conducted on a range of items (see Appendix K). Factors that were considered included 

the effects of recorded music on crying, duration of phototherapy, length of hospitalization, 

bilirubin levels, and behavior state. Twenty-four participants were enrolled in this study and 

randomly assigned to two groups, experimental and control. Data were collected through 

observing the infant in his or her room, conducting nurse and parent surveys, and finding 

information in medical record charts.  

Previous research has suggested that recorded music reduces crying and fussiness in 

newborns. In this study, crying was observed as a post-test and the statistical significance of 

the data was calculated using a two-tailed Mann Whitney U test. There was no statistical 

significance between groups. The control group and experimental group received a U score of 

75 and 69, respectively (n1=12, n2=12, ∝=0.05, critical U=37). To further explore the effects of 

recorded lullabies on crying, statistical significances between the male and female participants 

were examined. Again, there were no significant differences between groups, as males 

received a U score of 79 and females received a U score of 65 (n1=12, n2=12, ∝=0.05, critical 

U=37). Although these results cannot be declared statistically significant, the means for the two 

groups favored the experimental group. Babies that received music were content (not crying) 

94.17 percent of the time while babies that received no music were content just 84.47 percent 

of the time. Implications of these findings are discussed in the following chapter. 

There were no significant differences between groups regarding the number of days 

spent in the hospital. The researcher determined the total number of days that each participant 

was in the hospital by examining medical records. Both the day of admission and the day of 

discharge were counted as one day each, regardless of what time the infant was born and 

what time he or she went home. The control group received a U score of 92 and the 
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experimental group received a U score of 60 (n1=12, n2=12, ∝=0.05, critical U=37). An analysis 

of number of hospital days for males and females was also calculated, and with a U score of 

84 for males and 60 for females, there was no statistical significance (n1=12, n2=12, ∝=0.05, 

critical U=37). 

 The experimental and control groups also spent a similar amount of time undergoing 

phototherapy. The number of days under phototherapy was determined by searching through 

medical records for dates in which the doctor ordered phototherapy to begin and end. 

Regardless of the time at which the infant began or ended phototherapy, each counted as one 

day. With a U score of 88.5 for the control group and 55.5 for the experimental group, there 

was no statistical significance (n1=12, n2=12, ∝=0.05, critical U=37). Males and females had a 

U score of 61 and 83 respectively, which was not statistically significant (n1=12, n2=12, 

∝=0.05, critical U=37).  

 Understandably, the initial bilirubin levels that were taken before consent was signed 

and participation began were not statistically significant. Bilirubin levels were found by looking 

at lab results included in the infantʼs medical chart. The initial bilirubin level was considered the 

bilirubin level recorded just before phototherapy began, within 12 hours. The control group 

received a U score of 77.5 and the experimental group a score of 66.5 (n1=12, n2=12, ∝=0.05, 

critical U=37). There were no significant differences between groups regarding initial bilirubin 

levels immediately before phototherapy began. No statistically significant differences were 

found for the males versus females, with respective scores of 40.5 and 103.5 (n1=12, n2=12, 

∝=0.05, critical U=37). 

 The average rate of change in daily bilirubin levels was also analyzed. The results 

should be considered with some care, as different levels of bilirubin are appropriate for infants 

at different ages. For data purposes, a decrease in bilirubin levels was considered most 

favorable. In reality, there are some cases in which no change, or even a small increase, is 

appropriate for the baby. For example, a baby may have experienced no change in bilirubin 

levels from 12 to 24 hours of age, but at 24 hours, the body may be able to tolerate that 

amount of bilirubin better than it did at 12 hours. Additionally, bilirubin levels were drawn for the 

lab at various times and ages (hours) of the infantʼs life, which made data difficult to compare 

among subjects. The control group received a U score of 69.5 and the experimental a score of 
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74.5, neither of which was statistically significant (n1=12, n2=12, ∝=0.05, critical U=37). Males 

and female comparisons also came out not statistically significant. The U score for males was 

98.5 and the U score for females was 45.5, revealing no significant differences (n1=11, n2=11, 

∝=0.05, critical U=30). 

 Nurses of the day and night shift were asked to complete a survey regarding the infantʼs 

primary behavior state during every shift for the duration of their phototherapy treatment. The 

first score completed was analyzed for statistical significance. There were no significant 

differences between groups regarding behavior state as reported by initial nurse surveys. The 

control group received a U score of 70.5 while the experimental group received a score of 50.5 

(n1=11, n2=11, ∝=0.05, critical U=30). Further analysis revealed that there was also no 

significant difference between males and females, with a score of 68.5 and 52.5 respectively 

(n1=11, n2=11, ∝=0.05, critical U=30). 

 Interestingly, there was a significant difference between groups regarding average 

scores for behavior state as reported by nurse surveys. All completed surveys were averaged 

for each infant. The nurses were not aware of which babies received music. The control group 

yielded a U score of 98.5 and the experimental group a score of 22.5 (n1=11, n2=11, ∝=0.05, 

critical U=30). Males yielded a U score of 72.5 and females a U score of 48.5 (n1=11, n2=11, 

∝=0.05, critical U=30), also not statistically significant. 

  

Table 2. Table of means 

 Control Experimental 

Time spent not crying*  87.42  94.17 

Hospital days  4.17  4.33 

Phototherapy days  2.92  3.00 

Initial bilirubin (mg/dL)  11.73  12.27 

Daily bilirubin change (mg/dL) -0.61 -1.05 

Initial nurse score*  4.55  4.91 

Mean nurse score*  4.33  5.04 

*Higher score indicates the more desired behavior 
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All parents agreed to complete a brief parent survey several weeks after they returned 

home from the hospital. The parents provided either a physical mailing address or an e-mail 

address to receive the survey. Of the 24 parent surveys sent, only seven were returned. The 

researcher concluded that there were not enough parent surveys to run a statistical analysis. 

However, all of the surveys (which included the parents of two control babies and five 

experimental babies) averaged a score of 17.86. The highest possible score on the parent 

surveys was a score of 25 and the lowest possible score was a score of 5. While not much can 

be said statistically, it is interesting to note that the parents of babies that received music 

returned a majority of the surveys.  
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CHAPTER 4 

DISCUSSION 

 

 

 The purpose of this study was to examine the effects of recorded lullabies on infants 

receiving phototherapy. Factors that were examined in this research included observed crying, 

behavior state rated by parent and nurse surveys, number of days in hospital and under 

phototherapy, and changes in bilirubin levels. This study did not yield any significant 

differences on the factors considered except for mean scores for nurse surveys. On average, 

nurses rated infants in the experimental group as being in primarily more desirable behavior 

states than infants in the control group. Nurses were not made aware of which patients were 

receiving music, so it is not possible that they purposely reported higher scores to favor the 

music therapy group. With a lack of statistically significant scores in the other areas, it cannot 

be concluded that music therapy does not benefit infants undergoing phototherapy. A closer 

look at possible reasons for all of these outcomes and their implications for future research 

must be made. 

 

Limitations of the Study 

 When designing the study, it was the intention of the researcher to visit the infant at 

totally random times in the morning and the afternoon. If the researcher returned at various 

times throughout the day, the samples of observation could be completely random and a fair 

representation of the infantʼs overall behavior. As it turns out, the researcherʼs time of arrival 

became more predictable than intended. Nine oʼ clock was the time at which the researcher 

called the charge nurse (the nurse that oversees everything on the unit). After the phone call, it 

took the researcher approximately 20 minutes to drive to the hospital. No visitors were allowed 

from one to three oʼclock. The researcher did not visit after six oʼ clock. All of this left very small 

windows of opportunity to visit the infant. There were many times when the researcher had to 

wait for the infant because the mother did not want the researcher around while breastfeeding, 

the infant was being seen by the doctor, or other uncontrollable circumstance occurred. Thus 

the music and observation times were not totally random and the researcher often saw the 
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infant on a predictable schedule. If the researcher regularly saw the infant after a feeding, then 

the infant was probably sleeping or content. This could affect the data, as the researcher would 

not have had a chance to see the infant in a more active state. Similarly, if the researcher 

regularly observed immediately before feeding, the infant was likely to be irritable and fussy. 

This same issue occurred again and again for many of the participants, as mothers are 

instructed not to go more than three hours without feeding the infant. 

 Another note regarding feeding must be made. The randomization of the participants 

into control and experimental groups randomly assigned the researcher to several control 

infants in a row (see Appendix L). In an attempt to make observations truly random, the 

researcher began the study allowing observation of the control babies during breastfeeding. By 

the time the researcher saw the first experimental baby of the study, it was realized that 

because music could not be played during breastfeeding, the infant would also not be 

observed during breastfeeding. Although the mother was told to act as she normally would 

without the researcher there, the mothers would usually delay feeding to allow the researcher 

to observe uninterrupted. The outcome of this was that there were possibly enough content 

control babies and, in contrast, enough hungry experimental babies to affect the outcome of 

the research. An assumption about this cannot be firmly made, but future research should 

certainly consider this when designing a follow-up study. 

 Another limit of this research was a small participant number (N). Twenty-four infants 

being treated for hyperbilirubinemia with phototherapy were included in this study. It took two 

full months to get this number of participants enrolled from two units in a large regional 

hospital. Twenty participants (83 percent) resided in the family care unit, which is the unit that 

the infant and parents are assigned after delivery. Only four participants (17 percent) resided in 

the pediatric unit, readmitted due to an appearance of symptoms of hyperbilirubinemia. Future 

researchers that are interested in this population should keep this in mind and allow more time 

for data collection or cover multiple locations to increase enrollment. 

 As time went by, it became clear that babies require different amounts of time under 

phototherapy treatment. The original design of this study had the researcher visiting the infant 

twice daily for the duration of phototherapy. However, some infants were only on phototherapy 

long enough to participate in one research trial, whereas some others were seen over several 
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days. For the sake of keeping data consistent, it was decided that the researcher would 

change the design mid-study to visit the infant up to two times.  

 The researcher committed a lot of time to visiting infants in this study, which may not be 

so easy for those interested in a follow-up study. The design required that the researcher see 

the experimental group infants for 25 minutes. The time it took to visit each infant was probably 

actually closer to 35 or 40 minutes, including the time it took to explain the study, obtain 

consent, disinfect equipment, and set up. The researcher used only one set of iPod and 

speakers, which made it impossible to see more than one experimental infant at a time. There 

were days when the researcher was scheduled to see several patients within the limited hours 

of the morning or afternoon, but had to wait for one or more patients due to a procedure or 

feeding. It was by luck that the researcher did not have to exclude any babies from the study 

due to an inability to visit consistently. 

 

Implications for Future Research 

Music therapists that wish to follow up with this line of research should seek a larger 

number of participants (N), either by allowing more time for research or spreading the research 

over multiple locations. He or she should consider altering the study procedures to free up 

more time for the researcher. One possibility might be that the parents are given an iPod and 

speaker set to play the music as directed by the music therapist. The researcher could then 

instruct parents to play the music at a particular time, perhaps halfway between feedings. 

Although this study employed recorded music, live music has shown to have a greater effect 

on patients than recorded music (Standley, 2002), so this is something else that should be 

considered. 

This study involved term and near-term infants, but premature infants in the NICU are 

more susceptible to jaundice. This study or another may be more effective on this population. 

A note of precaution: any music therapist that wishes to pursue research in the NICU should 

be well trained on the premature infant and understand the responsibility that comes with 

bringing music and music interventions to this fragile population. Music therapists that practice 

in the NICU should be certified through the National Institute for Infant and Child Music 

Therapy (www.music.fsu.edu/Music-Research-Centers/NICU-MT). At this time, it is the only 
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organization that offers training to music therapists wishing to pursue practice in the NICU. To 

be certified in NICU Music Therapy (NICU-MT), a person must have first completed a four year 

accredited music therapy program and six-month internship, as well as earned a credential of 

board certified music therapist (MT-BC) from the national Certification Board of Music 

Therapists (www.cbmt.org). 

Music therapists may be able to greatly benefit infants undergoing phototherapy by 

facilitating greater parent and child interaction. It was stated in the literature review that 

phototherapy impedes the physical contact and closeness of parent and child. It appeared to 

this researcher that this statement was true; mothers and fathers typically only touched and 

talked to the infant when the infant cried. Understandably, parents use these techniques to 

soothe and comfort the child. However, the parents are reacting to the behavior rather than 

trying to prevent it. A music therapist might design an intervention to facilitate appropriate 

parent and child interaction while the baby remains under phototherapy lights, even when he or 

she is not presently crying.  

Infants with hyperbilirubinemia experience multiple heel sticks during their 

hospitalization. Nurses draw blood one or two times a day to measure levels of bilirubin in the 

infantʼs body. The process of sticking the heel and squeezing it to produce more blood for 

sampling is a painful but necessary practice that produces a jump in the infantʼs stress level. 

Research in music therapy has already shown that music interventions can help infants cope 

with the pain (Whipple, 2008). For infants receiving music, the return to a normal baseline was 

faster than infants that received no music. Research should be done to see how multiple heel 

sticks affect a jaundiced newborn over time, and how music therapy can help improve the 

procedure. 

Infants under phototherapy are more likely to have episodes of inconsolable crying. The 

environment that phototherapy provides is discomforting and impedes normal parent and infant 

interaction. Recorded music has helped newborns by shortening crying episodes and making 

them less frequent (Keith, Russell, & Weaver, 2009). Music therapists should pursue this line 

of research to see how this can further help infants with hyperbilirubinemia. This study 

provided music for infants regardless of whether the infant was crying before the music was 

turned on. Music therapists may wish to examine whether it is better practice to use the music 
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in a reactive or proactive manner; responding to a baby that is crying or playing music before 

the baby begins crying.  

Regarding data collection on crying, there are other possibilities than what the 

researcher chose for this study. In this study, the researcher visited the infant twice in a day to 

measure observed crying. In hindsight, this was not the most effective way to learn an infantʼs 

overall behavior. Instead, future researchers may wish to have the parent keep a running tally 

of the number of times their infant cried in a day. The researcher would have to stress to the 

parent the importance of accurate responses, and would probably need to check in on the 

parent to make sure all the parentsʼ questions are answered and that they are keeping the 

report up-to-date. 

It was an issue in this study to have parent surveys returned weeks after the parents left 

the hospital. A future researcher that wishes to conduct a parent survey may wish to do so 

before the infant is discharged from the hospital. Once the parents have left the hospital, the 

researcher is out of sight and out of mind, and there is little incentive to continue participation. 

 

Conclusion 

 In this study, the experimental group yielded statistically greater nurse survey scores 

regarding primary behavior state than the control group. Although this study did not yield any 

other statistical significance, there is reason to pursue music therapy with infants undergoing 

phototherapy. Similar populations with similar experiences have benefited from music therapy 

in the past. More studies should be conducted to try to capture the true benefit of music 

interventions with newborns hospitalized for hyperbilirubinemia.
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ｔ ｡ ｬ ｫｬｨｬｬｳｾ ｣＠ i\lt:morinl ｈｾ ｮ ｬ ｴｨ ｃ｡ｲ｣ ＭＬ＠ Jr.c. Institutional Ro\ie"' Bonrd is ｯ ｲｧｮｮｩＮ ｺｾ ､＠ ｾｮ､＠ opcrotcs 

ｴｾ｣ ｣ｯ ｲ ､ ｩｮ ･ ｩ ｃｈ Ｍ ｇｃｐ＠ S!an<klrds Ol•td Ｓ ｰ ｰｬ ｩ ｣ ｾ｢ｦ ･＠ laws t1nd reeula1ions. 
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APPENDIX B 

FLORIDA STATE UNIVERSITY HUMAN SUBJECTS  

COMMITTEE APPROVAL FORM 

 

 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

 

Date: 2/20/2012 

 

To: Michelle Strutzel 

 

Address: 445 Appleyard Dr A2-5 

Dept.: MUSIC SCHOOL 

 

From:   Thomas L. Jacobson, Chair 

 

Re:     Use of Human Subjects in Research 

The Effect of Recorded Lullabies on Infants Receiving Phototherapy 

 

The application that you submitted to this office in regard to the use of human subjects in the research 

proposal referenced above has been reviewed by the Human Subjects Committee at its meeting on 

12/14/2011.  Your project was approved by the Committee. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh 

the risk to the human participants and the aspects of the proposal related to potential risk and benefit. 
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This approval does not replace any departmental or other approvals, which may be required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent form is 

attached to this approval notice.  Only the stamped version of the consent form may be used in recruiting 

research subjects. 

 

If the project has not been completed by 12/12/2012 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your expiration 

date; however, it is your responsibility as the Principal Investigator to timely request renewal of your 

approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by the 

Committee prior to implementation of the proposed change in the protocol.  A protocol 

change/amendment form is required to be submitted for approval by the Committee.  In addition, federal 

regulations require that the Principal Investigator promptly report, in writing any unanticipated problems 

or adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor is reminded 

that he/she is responsible for being informed concerning research projects involving human subjects in 

the department, and should review protocols as often as needed to insure that the project is being 

conducted in compliance with our institution and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The Assurance 

Number is FWA00000168/IRB number IRB00000446. 

 

Cc: Jayne Standley, Advisor 

HSC No. 2011.7442
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APPENDIX C 

CONSENT TO PARTICIPATE 

 



 

33 

V2, 2 

11te results of this study may benefit others by cxpru1ding the music therapy rcs.._"'afCh litcr.arure. The 
knowledge obtainod in this research ｭ ＺｾＮ ｹ＠ help guide music therapists in the future crc:.acing infants 

receiving photmhcrnpy. 

5. Oche-r O p t io ns tbac Could be JTsNI l nsce;a d o f this R esearc h · 

You do not h<l\'e to take pan in this research srudy. 

6. T ime Duration of the Procedures and Study: 

Parriciparion in this srudy docs not require any additiona) time on your p:m with the exception 
of <l brief sut"\'C}' th:u \\rill he emailcd o r m:U1cd to you <lfrcr your infant is d ischarged from the 

hosp ital. The estimated time th:u this SW'VC)' wilJ t<lkc is ｡ｰｰ ｲ ｯ ｾ ｩ ｭ Ｚ ｵ､ｹ＠ ten minutes. 11tc 
principal investigator v,.; U visit yo ur inf:am rn; cc daily for the d ur.acio!"l o f his o r her phototherapy 

trc:.aoncm. 'f he runoum of time spent with your in fant wilJ be 5 minutes twice per day for those 
in the co ntrol group and 25 minutes twice ｰ ･ ｾ＠ day for those in the ･ｸｰ･ ｾ ｩ ｭ｣ ｭ ｡ ｬ＠ group. 

7. Stateme-nt of Confidentiality: 
Privacy and confidentiality mea!>ures for the usc:- o f pri,•ate health information: 

Health info:m acion <lbout your ch ild "';u be collected if you choose to be p:ut of this research 

sutdy. H :-.a1th infonnacion is protected by law as explained in the TifH Privacy Notice. lf you h<1ve 
not reccWc:d this noricc. please request a copy from the researcher. Your info:m ation wiD only be 

used O!' shared as e:cplained ru1d autho!'ized in this consent fo!'m O!' when requi!'ed by Jaw. lt is 

possib le that some of the other ｾ ＢＧＧ ｰｬ･ Ｏｧｲｯｾ ＮＬ ｳ＠ who receive yo ur health info!'mation may nm be 
required by Fcder.a1 privacy l<1·ws ro p rotect yoU!' info!'macion ru1d may share it without your 
permission. 

i o parcicip<lte in this res.._"'afch yo u must <1llow the researcher to usc your health infu!'mation. Tf you 
do not want your p rotected health info!'macion used. your child may not participate in this reSl:"Mch. 

Your permission for the usc. retain. and share o f yo ur idcmifi<1ble health infonnacion will 
o .-pi!'e expire upon completion of the reSl:"Mch study. At that cime. the research information not 

ilrc-.ady in your medical record wiiJ be retained fo!' 3 years <1ftcr the srndy is completed as required by 
fcderil law. Any ide:nrii)•ing info!'mation tlt<lt links you and your inf.1.m to the research results wil) be 

destroyed immcdiatd y upon completion o f the study. Any research infonnacion in your modical 
reco!'d "';n be kept ｩ ｮ､･ｦｩｮ ｩ ｴ･ ｾ ﾷ ﾷ＠

lf you choose to participate, you are fn::e to withdraw your permission fo r the use and sharing of 

your child's health information at any rime. You must do this in writing. \X1rite to ｾ ﾷ ｦ ｩ｣ ｨ｣ｬ ｬ･＠

a.'"Jd let her know tlt<lt you are withdrawing from the research srndy. Her mailing <"tdd!'ess 

1 f you withd raw your permission: 
The investigator will no ｉ ｯｮｧ ･ ｾ＠ usc o r ｳ ｨ ｡ ｾ ･＠ medical information about yo u fo!' this 

ｲ ･ｳ ･｡ ｾ ｣ ｨ＠ study. except when the law allows us to do so . 
The investigator is unable to take hack anything v.-c have already done O!' any 

info rmation we have already shared with your permission. 
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The invesrigator may co ntinue using and ｳ ｨ ｡ ｾ ｩ ｮ ｧ＠ the info::macion obtained p rior to your 
withdmw:d if it is necessary fo r the soundness of the ovcml1 rcs.._.o.arc.h. 

The invcsrigator will keep her records of the care provided to you as 1o!"'g as the 
law requires. 

11te invcstigato!' "'; 11 usc the following soU!'ccs of hc:a1th info!'macion: 

Bilirubin ｬ ｾ､ ｳ＠

Duratio!"l of photo thcmpy 

Length of hospital stay 
Weight 

Name 

Gender 

Hosp ital room number 

i clephonc number 

Em:UJ address or mailing <1ddress 
Nurse obscrwtio!"l questionnaire 

Parent observatio n questionnaire 

Obset"\'"cd c.rying 

ｒ･ｰ ｲ｣ ｳ･ｮｴ｡ｴ ｩ ｾ ｳ＠ of the principii invescig:uo!', ｾ ﾷ ｦ ｩ｣ｨ ｣ ｬｬ ･＠ ｓ ｴｲｵｲｺ｣ ｾ＠ may usc your hcilth info rmatio!"l ru1d 
shan:: it with other sp..--cific groups in co!"lnection with this research srudy. 

11te principal investigator may share your health informario!"l with the following people/ groups fo!' 
their use in connection \\rith this resc::trch study.11tese groups, while monitoring the resc:.arc.h study, 
may :tlso rc.,.icw :md/ or copy your origin:ti 'J'MH medical :md resc::trch n::cords. 

11te Office of Hwnan Research Protections in the: tJ. S. Deparonent of He:.alth and Hum:tn 

Services 
11te lnscirutionil Re.,.iew Bo:trd :at Ｇｦｩｬ ｬ ｡ＮｾＺＮ｡ ｳ ｳ｣ ･＠ ｾ ﾷ ｦ ･ ｩｔＧ Ｎｯ ｲ ｩ ＲＱ＠ He:.alth C:.are 

11te FStJ Hum:tn Suhiects Prmecrion O ffice 

\Vc: will do our best to m:tke sure th:.at the ｰ･ ｲｳｯｮ ＺｾＮ Ａ＠ inform:.arion in your medical record v,.; U he: kept 

ｰ ｲ ｩ ｾ ｴ ･ Ｎ＠ Hov.-cvc:r, hec:tuse of the need to rd c::tse infonn:ttion to the <lho\'C parries, <lhsolute 

co:"'fidenti:tlity c:tnnm he gu:trameed. O nce your p.erso:"':al hc::tlth i:"'formation is rd c::tsc:d, it m:.ay be 

rodisd osc:d :tnd no longer protected by fc:deml ー ｲ ｩ ｾ ｣ｹ＠ reguhtions. Y ou.r ー･ｲｳｯ ｮ ＺｾＮ Ａ＠ info rm:ttion m:.ay 
ilso he: given out if required by law :and in rare ｣ ｩ ｲ ｣ ｷｮ ｳｴＺｾＮｮ ｣ ･ｳ＠ may b.e subpoe:"':.aed by a coUfl!. 

ln the event of ＺｾＮ ｮｹ＠ publicacio:"' o r presentation resulting from the resc::trc.h, no p.erso:"':ally idencifi:.ab1e 

inform:ttion will he shared. 

8. Costs fo r Partidnation: 

a. Costs: 

11terc is no cost for you to p:tnicip:.ate in this study. 

b . T reatment and compe-nsation for injury: 

E\'C!)' effort to pre\'Cm injury :as a result of your parcicipation in this resc::trch study wil1 be taken. 

ln the: event of :tn injury resulting ､ ｩ ｲ ･｣ ｴ ｾ Ｇ＠ from your child's parricip:.a rion in this rese:trch srudy, 
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medica) trc::mnem is :n "'aib.hle hut will b.e p!'o.,.idc:d <lt the: usua) charge. Provision of such medica) 

care does not impty :my nc:gligc:ncc: o r other wrongdoing on the p:an: of the Hospitil O!' a.'"ly of 
the n\l.l"$:.'S o r other pc:rsonnd in\'"olved in this study. Where <1pplic:ab1c:, the Hospira) reserves the: 

right to seek payment from third-pany vendo!'s fo r :any medical care o r services rendered. 'J1tc: 

Hospital has no pmgrnm to provide: you with MY OOditionil compensation as :a result of :any 
such injuries. You will not lose legil rights by stgning this fonn. 

9. Compensation for P articipation: 

You will nm receive: :any compensation fo r being in this res.""arch srudy. 

10. Research Fu nding· 

The institution ru1d in.,.estig:ators arc: not receiving :any funds to support this n::s.""a.Cch study. 

11. VoluntatY. Participation: 

l aking pan in this research study is ro1umary. You do not ha.,.e to participate in this research. lf 
you choose to t:akc: p:att, you have the right to stop :at MY time:. lf you decide nm to participate 
or if you decide to 1c:t Mjchd1c: Strut"M"-1 
know in writing :ar There ...,.;u he: no penalty or 

loss of benefits to which you are entitled. The principii investig:ato!' may take you out of the 
research study without your permission. 'J1tis consent :and :authorization expires upon 

completion of this srudy. 

12. Co ntacc I n formatio n fo r Q uestions or Concerns· 

You h<1..-c: the: right to ask :any questions you may have :about this res.._"'"afCh. Tf you have questions, 

complaints or concerns O!' an injury rd :ated to this rc:sc:arcl\ 
contact i\£ichd1c: SO"UtZd at may ilso comact her :academic supervisor, D r. 

Jayne: ｳ ｾ Ｍ｡ｮ､ｬ･ ｹ Ｌ＠ <lt •••••••••••• 

lf you have questions regarding your rights <'IS 2 rc:sc::ttc.h pa."ticip:ant O!' you have concerns or 
gener.al questions about the: res."'"aa'Ch, cont<lct FSU Ch:air of the: Hwnan Subjects C'..ommiw:e, 

Institutional Review Board, through the of6cc: of the \ rKe President of RcSl.'"Mch, at ...... . 
or the research protection adrocatc: Cynthia.D1ai.r, Administt:atWe TJ :aison/ tRB, 'fallah:ass..--c 

Memoriil Hc:al!hCare . You may ilso cal1 this nwnher if you cannot reach the 
research team or \\rish to talk to someone d se. 

Signature: and Consent/P ermission to be ln the Research 

Befon:: making the decision regarding c:nrolhlem in this research you should h<1..-c:: 
Discussed this study with ru1 investigator. 

Reviewed the info rmacion in this fo!'m, a.'"ld 
Had the: opporrunity to ask any questions you may have. 

Your sign:arure below means that you have rc:cc:i-..-c:d this infonn:arion, have asked the questions 
you currendy have <1bout the: research :and those questions h<1..-c: been :answered. You will receive 

<1 copy of the signed :and dated form to keep fo r furure reference. 
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Panic:ipam>s I .cgaU)' Autbori.zcd Rcprcs.cotativc: By signing bdow, you ind icate that yo u give 

permissio n for the pan icipant ro rake p:m in this research. 

Signature o f Pan ic.ipam's Legally 
Autho rized Representative 

Date lime Primed Name 

(Stgnarure of Parcicipam•s LegaUy Authorized Representati"\'"e is required for people unable to ｧ ｩ ｾ＠

consent for themselves.) 

Desc:riprion of the Legally Authorized Representative's Authority to Act for Parricipam 

Person Explaining the Research: Your signature below means that you b \'"e explained the 

research to the panic.ipant/parcicipam representative and ha..-e answered :my questions he/ she has 

abo ut the research. 

ｓ ｾ ｧｮ ｡ ｲｵ ｲ ･＠ of person who explained this rese:l.tch Dare l ime Primed Name 

(Only appro..-ed investigators/ research coordinators and those trained in obtaining research 

info rmed consent and familiar \\rith this research may exph in the research and ob t:Un in formed 
consent.) 
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APPENDIX D 

RECRUITMENT FLYER 
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APPENDIX E 

BILIRUBIN NOMOGRAM 
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APPENDIX F 

RECORDED LULLABIES 

 

1. You Are My Sunshine 

2. Twinkle Twinkle Little Star 

3. Iʼm a Little Teapot 

4. The Alphabet Song 

5. Itsy Bitsy Spider 

6. Mary Had a Little Lamb 

7. Are You Sleeping? 

8. Rock-a-bye Baby 

9. Wheels On the Bus 

10.  Edelweiss 
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APPENDIX G 

OBSERVATION FORM 
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APPENDIX H 

NURSE SURVEY 

 

 



 

42 

APPENDIX I 

PARENT SURVEY 
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APPENDIX J 

DATA COLLECTION SHEET 
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APPENDIX K 

TABLES OF RAW DATA 

 

Table 3. Average score for percentage of time spent not crying 

Participant number Control Experimental 

1 68 93 

2 50 100 

3 85 100 

4 100 78 

5 100 88 

6 100 100 

7 93 93 

8 100 100 

9 100 100 

10 100 90 

11 100 88 

12 53 100 
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Table 4. Raw data for a range of dependent variables 

Participant 

number 

Group Gender Hospital 

days 

Photo- 

therapy 

days 

Initial bili-

rubin 

Level 

(mg/dL) 

Daily 

bilirubin 

change 

(mg/dL) 

Initial 

RN 

score 

Mean 

RN 

score 

1 Control Male 4 2 10.3 0.7 5 4 

2 Control Male 7 7 6.4 .55 3 3 

3 Control Male 5 3 19.8 -3.35 5 3 

4 Control Male 3 2 15.8 -1.5 3 4.33 

5 Control Male 4 3 11.9 -1.4 6 6 

6 Control Male 3 3 8.1 1.33 4 4 

7 Control Female 4 2 12.5 -0.5 5 5 

8 Control Female 3 2 5.8 1.25 6 4.75 

9 Control Female 3 3 10.7 -0.6 5 5 

10 Control Female 5 3 7.4 2.3 2 4 

11 Control Female 4 2 10.9 -0.3 5 4.5 

12 Control Female 5 3 21.1 -5.8 None* None* 

13 Experimental Male 6 3 14.7 -3.55 5 5.2 

14 Experimental Male 4 3 28.8 -9.25 None* None* 

15 Experimental Male 4 3 12.1 -0.15 6 5.67 

16 Experimental Male 5 3 10.9 -1.15 5 5 

17 Experimental Male 4 4 8.6 0.67 3 4.33 

18 Experimental Male 4 3 13.7 -2.2 5 5 

19 Experimental Female 4 4 9.8 -0.2 5 5 

20 Experimental Female 5 4 7.8 1.33 5 5.2 

21 Experimental Female 4 2 13.4 0.2 5 5 

22 Experimental Female 4 4 6.7 0.25 5 5 

23 Experimental Female 5 3 11.2 0.5 5 5 

24 Experimental Female 3 2 9.5 0.9 5 5 

*No nurse (RN) survey was filled out for this participant. 
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APPENDIX L 

RANDOM GROUP ASSIGNMENT 

 

Males Group Females 

 CONTROL  

 CONTROL  

 EXPERIMENTAL  

 CONTROL  

 CONTROL  

 EXPERIMENTAL  

 EXPERIMENTAL  

 CONTROL  

 EXPERIMENTAL  

 EXPERIMENTAL  

 EXPERIMENTAL  

 CONTROL  
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