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Abstract 

Retinopathy of prematurity (ROP) screenings are routine procedures that are consistently 

described as stressful for preterm infants; however, research on how to reduce infant 

distress during this procedure is limited. The purpose of this experimental study was to 

determine the effect of music therapy on infant distress responses during ROP screenings 

in a Level III NICU setting, as well as to compare how the use of music therapy affected 

caregivers’ perceptions of the screening experience. Participants in the experimental 

group were presented with the music therapist singing a lullaby in English or Spanish, 

while trained staff members video recorded both the infant and the monitor. Following 

the exam, caregivers (n = 4) were given a survey, in which they rated their experience on 

a Likert scale. The music therapist later reviewed the videos and scored participants (n = 

15) in both the control and experimental groups according to the PIPP-R. The outcome of 

this study suggests that music therapy does not significantly reduce infant distress during 

ROP screenings (p = 0.452); however, several limitations may have contributed to this 

result. The results also suggest that caregivers who experienced music therapy perceived 

that their infant and the staff were less stressed and both caregivers answered that they 

would request music therapy for future screenings; however, these results could not be 

determined to be significant due to the small sample size. This researcher offers multiple 

suggestions for future research, including collecting data from a larger sample size and 

determining the effect of music therapy on staff and caregiver stress. 
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Music Therapy during Preterm Infant Retinopathy of Prematurity Screenings 

Take a moment to imagine that you are a preterm infant sleeping in the NICU. 

Suddenly, you are awakened by a bright light shining directly in your eyes and find that 

you are being held by the nurse. It must be time for your eye exam. You look around and 

find that your mom had to step out because she knows what is coming next. Before you 

have time to adjust, you see the lid speculum getting closer to you until it is in your eye, 

holding your eyelid open. Not only is this uncomfortable, but your brain does not know 

how to process all this stimulation. You begin to cry and scream, hoping to be left alone. 

The lid speculum is removed, and just as you begin to calm down, the doctor inserts it 

into your other eye. Your body cannot take this amount of stress and it responds the only 

way it knows how – your breathing stops for just a moment. The monitors begin 

alarming, alerting the medical team that you have had an apneic episode. Finally, the 

doctor removes the lid speculum and steps away from your bed. But you barely notice. 

Your body has shut down. The entire procedure may have taken less than five minutes, 

but you will need much longer to recover from the stressful event. Soon after, your mom 

returns to comfort you and help you fall back asleep. As you close your eyes, you hear 

the doctor tell your mom that he will have to recheck your eyes next week and you will 

have to go through this all over again. 

The neonatal intensive care unit (NICU) is often an overwhelming and stressful 

environment for preterm infants. Not only do these infants experience the loss of their 

mother’s constant presence, but they are also frequently exposed to excessive noises and 

painful procedures throughout their hospitalization (Abromeit, 2003; Fischer & Als, 
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2004; Qiu et al., 2017). One procedure that infants in the NICU typically experience are 

retinopathy of prematurity (ROP) screenings. ROP is an eye disorder of the retinal blood 

vessels and can lead to blindness if left untreated, which is why frequent screenings are 

mandatory across the United States (Fierson, 2018; Mehta et al., 2010). 

ROP screenings can cause stinging and discomfort, and often result in infant 

distress responses, including episodes of apnea and bradycardia (Laws et al., 1996; 

National Eye Institute, 2019). In addition, the stress that results from ROP screenings can 

cause neurological maturation to temporarily halt, which can have both short-term and 

long-term effects on the infant (Abromeit, 2003; Linderkamp et al., 2009). Furthermore, 

caregivers experience increased levels of stress and anxiety while watching their babies 

in pain or distress (Musabirema et al., 2015). 

Stress can affect a person’s physical and emotional health, even when experienced 

at a young age (Aldwin, 2007). Aldwin (2007) theorized that emotion-focused coping 

begins as a fetus and is demonstrated through the behaviors of sucking, rocking, and 

crying. As a person grows and develops, both personal and environmental variables 

influence how they perceive stressful experiences. The coping outcomes that result may 

affect the person, physically and/or emotionally, which affects how they cope with stress 

in the future. Therefore, stress reduction is important for both preterm infants and their 

caregivers. 

Unfortunately, research on decreasing infant distress during ROP screenings is 

limited (Grabska et al., 2005). Researchers have previously explored the use of 

proparacaine eye drops, nesting positional aids, oral sucrose, and child life support to 

reduce pain and stress. The results of these studies indicate that these methods slightly 
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decrease pain and stress; however, participants in these studies continued to display 

autonomic instability and pain scores remained consistently high (Grabska et al., 2005; 

Livingstone, 2008; Mehta et al., 2010; O’Sullivan et al., 2010; Slevin et al., 1997). 

For the purposes of the current study, the following operational definitions were 

utilized: 

1. Music Therapy – the use of music by a board-certified music therapist to meet 

individualized goals (American Music Therapy Association, 2005) 

2. Retinopathy of Prematurity (ROP) – a disorder of the eye that occurs when 

blood vessels grow abnormally and spread throughout the retina, resulting in 

visual impairment and blindness (National Eye Institute, 2019) 

3. Music Therapy as Procedural Support – the use of music within a therapeutic 

relationship to decrease distress and promote healthy coping behaviors during 

medical procedures (Gaynard et al., 1998) 

4. Infant Distress Responses – any maladaptive or life threatening response to 

stress, including but not limited to, grimacing, fingersplay, hyperflexion, 

hiccupping, hyperalertness, apnea, bradycardia, and oxygen desaturations 

(Abromeit, 2003; Nocker-Ribaupierre, 2013) 

In the current study, music therapy was provided through live lullaby singing 

during ROP screenings in order to determine its effects on mitigating infant distress 

responses measured by the Premature Infant Pain Profile - Revised (PIPP-R) scale. 

Additionally, this study compared how music therapy can influence caregivers’ 

experiences during ROP screenings. The researcher hypothesized that the use of music 
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therapy would significantly reduce infant distress responses and positively influence 

caregivers’ perceptions of this procedure. 
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Literature Review 

Preterm Infants and the NICU Setting 

In the United States, over 500,000 infants are born preterm annually. In fact, 

10.1% of all infants born in the United States in 2020 were born preterm. The rate of 

preterm birth was highest among African American women. Additionally, multiples, such 

as twins or triplets, were 7 times more likely than singletons to be born preterm (March 

of Dimes, 2021). Infants are considered preterm if they are born prior to 37 weeks 

gestational age (Rais-Bahrami & Short, 2013). With recent advances made in the medical 

field, infants born as early as 22 weeks gestational age have a 10% chance of survival, 

while infants born at 26 weeks gestational age now have more than a 90% chance of 

survival (Bird, 2021). However, there is a high likelihood of medical complications in 

preterm infants. The most common diagnoses include respiratory distress syndrome 

(RDS), patent ductus arteriosus (PDA), necrotizing enterocolitis (NEC), intraventricular 

hemorrhage (IVH), periventricular leukomalacia (PVL), cardiac lesions, 

bronchopulmonary dysplasia (BPD), gastroesophageal reflux (GER), as well as growth, 

feeding, and temperature regulation issues (Garcia-Prats & Hornfischer, 2000; Vanderbilt 

et al., 2007). 

Preterm infants also face a wide variety of developmental challenges after they 

are born (Abromeit, 2003). This is partially a result of the mental and physical trauma 

that comes from experiencing the loss of the mother’s constant presence, voice, and 

movements (Fischer & Als, 2004). Most commonly, preterm infants have difficulty with 

self-regulation, such as transitioning between behavior states and integrating sensory 

stimulation (Vanderbilt et al., 2007). 
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Preterm birth forces infants into an unnatural environment that is very different 

from the womb. These infants will be hospitalized in the NICU until they are 

approximately 34 weeks gestational age, can nipple feed safely, regulate body 

temperature, and gain weight consistently (Standley & Walworth, 2010). NICUs vary by 

the level of care that they provide their patients. Level I NICUs provide basic newborn 

care for healthy, full-term babies, while Level II NICUs care for infants who are born 

older than 32 weeks gestational age and/or are moderately ill with problems that are 

expected to resolve quickly. NICUs categorized as a Level III provide subspeciality 

newborn care for babies who are born earlier than 32 weeks gestational ages and/or are 

critically ill. Finally, Level IV NICUs provide the highest level of care and the medical 

team can perform more advanced surgeries of complex congenital and/or acquired 

conditions (Barfield et al., 2012). 

Regardless of the level of care provided, the NICU environment is often filled 

with bright lights and excessive noises, such as equipment alarms, monitors, other 

infants, and conversations between staff and families (Abromeit, 2003). According to the 

American Academy of Pediatrics (1997), most NICUs have constant ambient noise at 

high decibel levels, which masks speech input and causes stress responses. Additionally, 

preterm infants are often extremely sensitive to sensory stimuli, so these adverse noises 

can cause infants a great deal of stress. Unfortunately, stress can negatively impact an 

infant’s neurological development. Preterm infants are born during a critical period, in 

which neurons are rapidly developing into mature brain cells (Linderkamp et al., 2009). 

In fact, during the third trimester, 250,000 neurons per minute are added to the neural 

network where they connect with each other to link a specific neurological function 
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(Fischer & Rose, 1994). This process is abruptly halted when infants are stressed 

(Linderkamp et al., 2009). These neurodevelopmental challenges can continue to affect 

these infants as they grow older. For instance, preterm infants have a higher probability 

of developing learning disabilities, cerebral palsy, and attention-deficit hyperactivity 

disorder (ADHD) (Vanderbilt et al., 2007). 

Furthermore, preterm infants frequently experience unnatural and stressful 

stimulation as they undergo a variety of painful procedures throughout their 

hospitalization, including IV placements, NG tube placements, heel sticks, and 

venipunctures. Due to their immature nervous systems, infants are highly sensitive to 

pain (Qiu et al., 2017). Therefore, these procedures may cause infants to develop 

maladaptive and life threatening responses to pain in the form of stress cues, such as 

grimacing, tongue protrusion, finger splay, hyperflexion, hyperalertness, crying, 

hiccupping, and restlessness (Abromeit, 2003). More severe distress responses, such as 

apneic episodes, bradycardic episodes, oxygen desaturations, and changes in blood 

pressure may also occur (Nocker-Ribaupierre, 2013). This repetitive exposure to pain and 

stress is harmful because infants use their energy for self-regulation, rather than 

neurological developmental or physical growth (Schwartz, 2004). Moreover, repetitive 

exposure to pain has both negative short-term and long-term effects, especially when it is 

poorly treated (Qiu et al., 2017). Specific long-term effects on the infant could include 

psychological concerns, such as learning disabilities or a lower IQ (Abromeit, 2003). 

An infant’s repetitive exposure to pain can also result in an overwhelming and 

stressful environment for parents and caregivers. Musabirema et al. (2015) conducted a 

survey study in order to determine what parents found to be the most stressful 
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experiences in the NICU. The most stressful event reported was when parents watched 

their baby stop breathing. Additionally, 89% of parents reported high levels of stress 

when their baby was in pain. Ninety-three percent reported that the sudden monitor 

alarms were most stressful, while 69% of parents reported that feeling helpless was the 

most stressful. According to Grosik et al. (2013), parents often experience external 

stressors related to the hospital experience, as well as the stressors experienced within the 

unit. For instance, an extended NICU stay may impact a parent’s marriage, relationships 

with friends and siblings, or make it difficult to maintain a job and financial security. 

Perhaps this is why the current version of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM) classifies hospitalization as a traumatic stressor (American 

Psychiatric Association, 2013). 

According to Vanderbilt et al. (2007), families in the NICU often experience an 

initial grief reaction at the loss of a ‘perfect’ imagined child. They may begin to 

experience traumatic stress reactions, such as anxiety nightmares or sleep problems. In 

addition, parents may experience the loss of control in the ability to protect their infant 

and a shift in their parental role, especially if they are unable to be at bedside often. This 

grief, combined with the natural hormonal changes that occur after birth, leads to an 

increase of postpartum depression among mothers in the NICU. If symptoms of 

postpartum depression persist, the infant will be at an even greater risk for cognitive and 

behavioral problems. The range of social, emotional, physical, and financial challenges 

that caregivers face plays an important role in their infant’s growth as they endure both 

developmental and medical challenges throughout their NICU hospitalization. 
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Retinopathy of Prematurity 

Preterm infants can have several eye disorders. The most common is retinopathy 

of prematurity (ROP), an eye disorder of the developing retinal blood vessels in preterm 

infants which is a leading cause of childhood blindness (Fierson, 2018). ROP was first 

diagnosed in 1942 (National Eye Institute, 2019). According to the National Eye Institute 

(2019), 

ROP occurs when abnormal blood vessels grow and spread throughout the retina, 

the tissue that lines the back of the eye. These abnormal blood vessels are fragile 

and can leak, scarring the retina and pulling it out of position. This causes a 

retinal detachment. Retinal detachment is the main cause of visual impairment 

and blindness in ROP. (para. 5) 

Risk factors for ROP include low birthweight, anemia, blood transfusions, respiratory 

distress, an extended period of time spent receiving high levels of oxygen support, and 

the family’s socioeconomic status (Kim et al., 2018; National Eye Institute, 2019). There 

are five stages of ROP. Stage I is classified by mildly abnormal blood vessel growth, 

while Stage II is identified by moderately abnormal blood vessel growth, both without 

further progression. As the abnormal blood vessel growth becomes more severe, it is 

classified as Stage III. At this stage, the blood vessels grow toward the center of the eye 

and may become enlarged or twisted. Stage IV is characterized by a partially detached 

retina as the abnormal blood vessels pull the retina away from the wall of the eye. 

Finally, Stage V is exhibited when the retina is completely detached. Infants diagnosed 

with Stage V ROP will experience severe visual impairment or blindness (National Eye 

Institute, 2019). 
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 About 90% of infants with ROP are diagnosed with either Stage I or II, which are 

the mildest forms of the disease and typically do not require treatment. ROP at its most 

severe can cause other complications, such as myopia, amblyopia, strabismus, and 

glaucoma (National Eye Institute, 2019). The most effective treatments for ROP are laser 

therapy or cryotherapy. Laser therapy burns away the periphery of the retina, while 

cryotherapy freezes this area, in order to slow or reverse the abnormal growth of blood 

vessels (National Eye Institute, 2019). This treatment may destroy some peripheral vision 

but protects central vision. These treatment options are typically used for Stage III ROP. 

Infants with Stage IV or Stage V ROP may be treated with a scleral buckle, which 

involves placing a silicone band around the eye and tightening it so that the retina flattens 

back onto the eye wall. Stage V ROP may also be treated with vitrectomy, which 

involves removing the vitreous gel in the eye and replacing it with a saline solution so 

that the retina can relax back onto the eye wall. Finally, anti-vascular endothelial growth 

factor (VEGF) treatments are another option for infants with ROP. This medication is 

injected into the eye in order to slow the growth of blood vessels and reduce vision loss 

(National Eye Institute, 2019). 

ROP is both sequential and predictable, which is why timely diagnosis and 

treatment are important (Fierson, 2018). In the United States, ROP screenings are 

mandatory in the NICU for infants who are born less than 30 weeks gestational age or 

born weighing less than 1.5 kg in order to prevent the development of this eye disorder 

(Mehta et al., 2010). On average, each infant requires 3.4 examinations, meaning that 

several hundred thousand ROP screenings are performed annually in the United States 

(Kim et al., 2018). Infants typically begin undergoing screenings at 31 weeks gestational 
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age but may begin as late as 34 weeks gestational age depending on how close to term the 

infant was born (Mehta et al., 2010). Pediatric ophthalmologists perform ROP screenings 

following pupillary dilation. At this time, the nurse often swaddles the infant and holds 

them still, while the ophthalmologist utilizes a lid speculum to keep their eyes open. The 

ophthalmologist then utilizes a binocular indirect ophthalmoscope and a light in order to 

view the retinal blood vessels. This process is repeated with the other eye, and the 

ophthalmologist uses an algorithm to determine the need and frequency of rescreening. 

Some infants will be screened weekly, while others may be screened every two or three 

weeks (Fierson, 2018). 

ROP screenings can cause stinging or discomfort in the eye, light sensitivity, 

blurred vision, red eyes, and eyelid swelling (National Eye Institute, 2019). In addition, 

the exam often results in increased heart rates, decreased oxygen saturations, and 

increased pain levels (Laws et al., 1996). Some distress responses, including apnea, 

bradycardia, and gastrointestinal disorders, can occur up to 72 hours after the screening 

has been completed (Jiang et al., 2016). Researchers have also found that ROP screenings 

can result in increased levels of anxiety for parents and caregivers at bedside. Kara et al. 

(2021) conducted a survey study and discovered that both witnessing the baby’s 

discomfort and being separated from the baby during the intervention caused anxiety for 

parents whose babies were undergoing ROP screenings. 

Unfortunately, there is minimal literature available concerning how to decrease 

the infant’s discomfort during these exams (Grabska et al., 2005). Mehta et al. (2010) 

conducted a research study to see if the use of proparacaine eye drops, a form of topical 

anesthesia, would decrease pain from ROP screenings through observing behavioral state, 
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vital signs, and facial expressions. The researchers found that proparacaine drops offered 

a significant relief of pain for the first minute following the exam, especially for patients 

with lower gestational ages. The results also indicated that infants typically experienced 

pain for less than five minutes following the screening. 

In a related study, the effects of using a nesting positional aid during ROP 

screenings were observed. Slevin et al. (1997) recorded crying patterns, neurobehavioral 

activity, and vital signs before, during, and after the screening. They discovered that the 

flexion provided from the nest reduced autonomic instability and discomfort. The 

researchers also concluded that ROP exams lasting longer than 2 minutes were not well 

tolerated, even by the most stable infant, regardless of the presence of a positional aid. 

Grabska et al. (2005) conducted a randomized, placebo-controlled study at a 

Level III NICU in order to determine the efficacy of oral sucrose in reducing pain and 

distress associated with eye exams. Oral sucrose has been documented to have analgesic 

effects on infants due to the release of endogenous opiates that are triggered through the 

sweet taste. The researchers recorded vital signs at 1-minute intervals from baseline to 

post-eye exam and recorded the percent of time the infant spent crying throughout the 

process. They found that infants who received oral sucrose and those who did not both 

had significant elevations in heart rate, blood pressure, and pain during the eye exam. 

Both groups spent the majority of time crying during the exam. 

Another study on the effects of oral sucrose on pain and distress during ROP 

screenings indicated that infants who received oral sucrose experienced fewer episodes of 

desaturations and bradycardia. These infants also displayed significantly lower pain 

scores during the screening. However, the pain scores remained consistently high, even 
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when swaddling, non-nutritive sucking, and oral sucrose were offered simultaneously 

(O’Sullivan et al., 2010). 

Finally, child life specialists have conducted research on the benefits of providing 

support during ROP screenings and have applied this to practice in some hospitals 

(Livingstone, 2008). Livingstone (2008) completed a pilot study to explore the use of 

supportive techniques, such as infant massage, comfort positions, containment holds, and 

parent education, to improve infant coping during ROP screenings. They found that 

infants displayed less distress and improved coping after receiving child life support. 

Although the use of proparacaine eye drops, nesting positional aids, oral sucrose, 

and child life support reduced some pain and distress, infants continued to display 

consistently high pain scores, distressed behavioral states, and autonomic instability. 

Further research is needed to determine other methods that may be more beneficial to 

infants undergoing ROP screenings (Grabska et al., 2005; Livingstone, 2008; Mehta et 

al., 2010; O’Sullivan et al., 2010; Slevin et al., 1997). 

Music Therapy as Procedural Support 

The use of music therapy within the medical setting to reduce pain and stress is 

not a new concept. In fact, the foundations of music therapy are often attributed to 

volunteer musicians who performed in veterans’ hospitals following World War II 

(American Music Therapy Association, 2021). The profession has since developed and 

the first degree program was founded in the 1940s. Currently, there are over 100 colleges 

that offer degrees in music therapy (American Music Therapy Association, 2021). Music 

therapists must successfully complete at least a bachelor’s degree in music therapy, an 
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internship consisting of at least 1200 clinical hours, and the national exam to become 

board-certified (American Music Therapy Association, 2005). 

The American Music Therapy Association (2005) defines music therapy as, 

The clinical and evidence-based use of music interventions to accomplish 

individualized goals within a therapeutic relationship by a credentialed 

professional who has completed an approved music therapy program. Music 

therapy interventions can address a variety of healthcare and educational goals. 

(para. 1) 

Music therapy is used with people of all ages and abilities within a variety of settings, 

such as hospitals, nursing homes, schools, and private practices. Music therapists use 

interventions like songwriting, improvisation, recreative music, music-assisted relaxation, 

and more (American Music Therapy Association, 2005). 

Within the medical setting, music therapists often work within the context of an 

interdisciplinary team that includes child life specialists, physical therapists, occupational 

therapists, speech language pathologists, nurses, and physicians. Typically, they address 

goals of anxiety reduction, non-pharmacological management of pain, bereavement, 

normalization of environment, relaxation, emotional expression, and procedural support 

(American Music Therapy Association, 2005). 

The term procedural support is often found within child life literature (Ghetti, 

2010). Gaynard et al. (1998) defined procedural support as “remaining with a child 

during a medical procedure, when appropriate, to provide support, and to help the child 

use effective coping behaviors” (p. 131). Child life specialists use preparation programs, 

such as role rehearsals, puppet shows, orientation tours, and teaching of coping skills to 
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provide procedural support. Other medical staff use local, regional, and general 

anesthesia or sedatives to provide support during procedures (Beer & Lee, 2017). 

Music therapy is used for procedural support and is a cost effective alternative to 

sedation (Beer & Lee, 2017). Although music therapy as procedural support was not 

clearly defined in the literature, Yinger and Gooding (2015) differentiated it from music 

medicine, which involves the patient passively listening to pre-recorded music provided 

by a medical staff member other than a music therapist. Music therapy as procedural 

support, on the other hand, requires that the music intervention is provided by a music 

therapist. It offers children an opportunity for control over a potentially distressing 

situation (Beer & Lee, 2017). Additionally, it is often provided for both invasive and non-

invasive medical procedures (Ghetti, 2010). This is largely due to the unique ability of 

music to influence pain perception as both music and pain are biopsychosocial 

experiences (Ullsten et al., 2017). According to Chou et al. (2003), 

Music can change the reactions of the autonomic nervous system in the thalamus, 

regulate the nervous impulse conductions of the limbic system and reticular 

activating system (RAS), and in turn, lead to a decrease in the release of 

adrenocorticotropic hormone (ACTH) and in adrenergic activity, and increase 

tolerance to pain. (p. 210) 

Music is used within a therapeutic relationship to decrease distress and promote 

healthy coping strategies during medical procedures (Ghetti, 2010). Ghetti (2010) further 

advanced this concept through her development of a working model of music therapy as 

procedural support. This transactional model indicates that demands of the procedure, 

contextual variables, and personal variables, such as developmental level and coping 
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tendencies, influence how a person experiences a procedure. The presence of the 

therapist, music, and patient responses then serve to filter the experience. This results in 

the development of coping responses, pain, anxiety, perceptions of the procedure itself, 

and resulting behaviors. 

Music therapy as procedural support for both adults and children has been widely 

documented. Music therapy has been utilized during debridement and dressing changes 

for children and adults with burn injuries (Daveson, 1999; Edwards, 2005; Fratianne et 

al., 2001; Whitehead-Pleaux et al., 2006). Davis (1992) also utilized music therapy for 

adults during gynecological procedures. Additionally, music therapy has been used 

during vaccinations, venipunctures, IV starts, spinal taps, biopsies, and injections 

(Loewy, 1999; Loewy et al., 1997; Malone, 1996; Pfaff et al., 1989; Yinger, 2016). 

Finally, Walworth (2005) explored the use of music therapy during CT scans, EKGs, 

EEGs, X-rays, and ventilator extubation trials. 

Ghetti (2010) discussed three of the primary interventions used during procedural 

support – music alternate engagement, integration, and music-assisted relaxation. Music 

alternate engagement emphasizes active participation with the therapist and the musical 

stimuli, in which the therapist helps the patient attend to the procedure at times and helps 

staff explain procedures in developmentally appropriate language. Loewy et al. (1997) 

described the intervention of integration as the music therapist bringing awareness to the 

patient’s body by focusing on breath, heart rate, emotional intention, and resonance in 

order to connect the mind, body, and spirit. This helps patients to gain better awareness of 

both the sensory and affective components of their pain experiences (Ghetti, 2010). 

Finally, Bishop et al. (1996) defined music-assisted relaxation as the use of slow, 
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predictable, and harmonic music to facilitate deep breathing, progressive muscle 

relaxation, and imagery.  

The iso-principle and compensation principle have also been utilized to reduce 

stress during procedures. Altshuler (1948) discovered the effects of the iso-principle as he 

played music that matched his patient’s mood through the musical elements of tempo and 

dynamics in order to change their mood in the desired direction. Due to the connection 

between the mind and body, music therapists have since found that the iso-principle is 

effective in managing both psychological and physiological pain (Lee, 2005). 

A similar theory is that of the compensation principle. According to Goldschmidt 

(2020), 

This is a process in which music is played that explicitly contrasts with the current 

mood of a client. For instance, if a child was displaying hyperactive behavior one 

could play slow music to try and reduce the arousal level of the child. The 

compensation principle is different than the iso-principle in that instead of 

meeting a client in their current state musically, one immediately plays the music 

of the intended destination bodily state. (p. 7) 

The compensation principle is more often focused on states of attention, relaxation, and 

pain perception rather than mood management, which is why music therapists apply this 

principle as they offer support during procedures (Goldschmidt, 2020). Music therapy as 

procedural support is just one of the many ways that music therapy can benefit patients of 

all ages within the medical setting (American Music Therapy Association, 2005). 
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Music Therapy in the NICU 

There are many uses and benefits of music therapy in the NICU reported 

throughout the literature. First, music therapy improved vital signs in preterm infants, 

specifically oxygen saturation levels and heart rate (Cassidy & Standley, 1995; Collins & 

Kuck, 1991; Lorch et al., 1994; Standley & Moore, 1995). Music therapy also reduced 

distress behaviors and led to decreased length of stays (Coleman et al., 1997). Malloy 

(1979) speculated that shortened NICU hospitalizations were a result of the positive 

effects that music therapy had on weight gain. Caine (1992) found that infants who 

received music therapy spent less time in a disorganized or distressed state, so they 

conserved more calories and gained more weight. In addition, infants who received music 

and motion demonstrated a 16% reduction in the amount of time to reach the weight 

criterion for discharge (Chapman, 1975). As infants grow older, music therapists also 

support the development of skills, such as awareness and tracking of auditory and visual 

stimuli, social reciprocity, and language development (Standley & Walworth, 2010). 

Another benefit is that music therapy provides a more harmonious and 

psychologically reassuring environment for the infant to grow (Chou et al., 2003). 

Because preterm infants are extremely sensitive to auditory stimuli, many NICUs have 

focused on reducing environmental stimulation by controlling and masking any 

extraneous noises (Lasky & Williams, 2005). According to Standley and Whipple (2003), 

music has the unique ability to serve as a masking agent for environmental noises 

because it is acoustically different from other sounds. This is due to the fact that music is 

organized sound and silence, whereas noise is irregular and unanticipated, which elicits 

stress (Gooding, 2010). 
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Music therapists may choose to use recorded or live music when working with 

preterm infants (Abromeit, 2003). There are, however, certain guidelines for providing 

music therapy in the NICU. The first guideline is that music therapy should not be 

provided prior to 28 weeks gestational age because infants have not yet developed a 

consistent auditory response (Birnholtz & Benaceraff, 1983). According to Abromeit 

(2003), infants who are between 29 and 31 weeks gestational age should receive no more 

than 15 minutes of music per hour, while infants between 32 and 37 weeks gestational 

age should receive no more than 30 minutes per hour. In addition, the American 

Academy of Pediatrics (AAP) (2017) recommends that noise levels within the NICU 

should not exceed an hourly equivalent continuous sound level of 45 dBA, and that no 

more than 10% of environmental noise should be greater than 50 dBA. They also 

recommend that noise levels should never exceed 65 dBA in the NICU. This is important 

because noise levels greater than this may cause damage to the infant’s hearing or disrupt 

the infant’s growth and development. Additionally, infants from all cultures respond best 

to lullabies in their native language (Standley & Walworth, 2010). Infants also show a 

preference for higher pitched voices, especially the mother’s voice, and voices from the 

same ethnic group (Moon et al., 1993). 

Music therapists in the NICU typically work within the context of family-centered 

care and address goals of enhanced caregiver and infant attachment and reduced 

caregiver anxiety. In fact, anxiety reduction is the most common need from parents in the 

NICU (Gooding & Trainor, 2018). The NICU is often a stressful environment for 

families due to the unfamiliarity of sounds and equipment. Families may experience a 

sense of grief and loss, as they experience difficulty adjusting to an altered parental role 
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(Grosik et al., 2013). Oftentimes, parents may feel overwhelmed and helpless in the unit, 

especially as their infants undergo various medical procedures (Jotzo & Poets, 2005). In 

addition, parents may experience a range of emotions throughout their stay, including 

shock, doubt, guilt, hostility, fear, and sadness (Cekin & Turan, 2018). These emotional 

challenges can lead to post-traumatic stress symptoms, acute stress disorder, or post-

traumatic stress disorder, especially when not properly addressed (Gooding & Trainor, 

2018). Lai et al. (2005) used music therapy during kangaroo care in order to reduce 

caregiver anxiety. Parents not only reported less anxiety, but infants also benefited from 

spending more time in quiet sleep and less time in a fussy state (Lai et al., 2005). 

There are three major approaches to NICU music therapy – Rhythm, Breath, and 

Lullaby, Evidence-Based NICU-MT, and Creative Music Therapy in the NICU 

(Haslbeck & Bassler, 2020; Loewy, 2015; Standley & Walworth, 2010). The Rhythm, 

Breath, and Lullaby approach utilizes songs of kin, which honor the family’s cultural 

heritage and are often family-preferred songs. These songs are used within the context of 

music entraining techniques in order to address physiological and attachment concerns 

between caregivers and infants. Instruments, such as the gato box and ocean drum, may 

be used in order to recreate the sound environment of the womb (Loewy, 2015). Loewy 

et al. (2013) found that techniques from this approach to music therapy positively 

affected behavior states, suck responses, and vital signs. The use of the Rhythm, Breath, 

and Lullaby approach also reduced maternal anxiety levels (Kraft et al., 2021). 

Standley and Walworth (2010) developed the Evidence-Based NICU MT 

approach to music therapy, which emphasizes the neurological development of the infant, 

stress reduction, and family involvement. This approach utilizes interventions like 
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multimodal neurologic enhancement and the Pacifier Activated Lullaby (PAL). 

Multimodal neurologic enhancement involves using music paired with stroking, rocking, 

and eye contact in order to soothe infants and increase tolerance of stimulation. Standley 

(1998) found that female infants who received multimodal stimulation were discharged 

an average of 11.9 days sooner than those who did not receive the intervention, and male 

infants were discharged an average of 1.5 days sooner. The PAL is a device that provides 

infants with 10-15 minute opportunities to contingently activate recorded music by 

sucking on a pacifier connected to a speaker. The use of the PAL can help teach non-

nutritive sucking skills and improve feeding (Cevasco & Grant, 2005; Standley & 

Whipple, 2003). The use of the Evidence-Based NICU MT approach also resulted in 

improved vital signs, behavioral states, and pain responses (Rushing et al., 2012). 

Finally, Haslbeck and Bassler (2020) detailed Creative Music Therapy in the 

NICU and explained it as a family-centered approach that utilizes communicative 

humming and singing in order to improve infant development and caregiver and infant 

attachment. Haslbeck et al. (2017) concluded that this approach promoted neurological 

development and helped parents feel more connected to their infant. 

Music therapy also benefits preterm infants when it is utilized as procedural 

support in the NICU setting. Arnon et al. (2006) studied the effects of live music 

following medical procedures and found that infants who received music therapy 

demonstrated improved behavioral states and deepened sleep states after the music ended. 

Loewy and Jaschke (2010) studied the effects of singing lullabies on preterm infant pain 

responses during venipunctures. The music provided consisted of songs of kin that were 

melodically simple, repetitive, and sung acapella. They found that music therapy reduced 



 

 

22 

both behavioral and psychological pain responses through improving oxygen saturation 

and decreasing heart rate. 

Additionally, research indicated that a combination of recorded music and 

swaddling more significantly reduced infants’ pain perception and decreased heart rate 

than swaddling alone during venipunctures (Viana et al., 2020). Shabani et al. (2016) also 

provided recorded music before, during, and after blood draws. The researchers 

concluded that music therapy reduced both physiological and behavioral pain responses 

through decreasing heart rate, sleep-wake state scores, and facial expressions of pain in 

infants between 29 and 36 weeks gestational age.  

Furthermore, the use of recorded music with preterm infants following painful 

medical procedures can reduce the duration of inconsolable crying and improve vital 

signs (Keith et al., 2009). Butt and Kisilevsky (2000) discovered that the use of recorded 

music after heel sticks resulted in a more rapid return to baseline heart rates, behavioral 

states, and facial expressions. Whipple (2008) also utilized recorded music with infants 

experiencing heel sticks in order to determine the effects of music-reinforced non-

nutritive sucking. The researcher compared behavior states and physiologic data of 

infants who received contingent music through the PAL during heel sticks, with infants 

who only received their pacifier, and infants who did not receive either. They found that 

infants who utilized the PAL displayed less time in undesirable behavior states. They also 

demonstrated lower stress level means before, during, and after the heel stick.  

In addition, researchers conducted a one group repeated measures study to 

determine the effects of music therapy while preterm infants received endotracheal 

suctioning (Chou et al., 2003). The researchers provided recorded music with womb 
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sounds to infants between 28 and 36 weeks gestational age. They found that infants 

demonstrated significantly higher oxygen saturation levels when receiving music therapy 

and the level of oxygen saturation returned to baseline faster when music therapy was 

present. These findings indicate that music reduces cortisone levels in preterm infants 

during procedures, just as it does with adults (Chou et al., 2003). 

Finally, Qiu et al. (2017) tested the effects of music and touch on blood cortisol 

and ß-endorphin concentrations in preterm infants through collecting blood samples over 

a two-week time frame. They concluded that music and touch decreased pain responses 

by significantly improving ß-endorphin concentrations, but not blood cortisone 

concentrations. Their findings indicated that music may relieve procedural pain for 

preterm infants because it modulates pain perception. Music therapy provides numerous 

benefits to both preterm infants and their caregivers when utilized as procedural support 

regardless of the approach utilized. 

Music Therapy and ROP Screenings 

Although researchers have explored the benefits of music therapy as procedural 

support for a variety of procedures in the NICU, there are very few research studies 

specific to the use of music therapy during or after ROP screenings. Corrigan et al. 

(2020) provided recorded maternal singing after ROP screenings and discovered that 

infants’ PIPP scores were lower with music therapy present than with standard care, 

although this was not a statistically significant difference. The researchers concluded that 

music therapy was even more effective in decreasing recovery PIPP scores for longer or 

more painful screenings. Bakouros (2018) also found that the use of music therapy 
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interventions, such as vocal holding through humming and auditory containment using an 

ocean drum, decreased overall infant pain scores during ROP screenings. 

Unfortunately, there is no other existing literature on the use of music therapy 

during ROP screenings. However, related literature indicates that music therapy is 

utilized for procedural support for patients of all ages due to music’s ability to focus 

attention away from pain and stress, and improve physiologic stability (Yurkovich et al., 

2018). When presented with two stimuli, the nervous system will only receive and send 

signals of one, which is why music reduces pain perception. Furthermore, heart rate and 

other biological processes are rhythmic in nature, so they are affected by the rhythmic 

nature of music (Lee, 2005). Yurkovich et al. (2018) utilized the phenomenon of 

entrainment by matching the tempo of the music to the infant’s heart rate and then 

gradually decreasing the tempo, in order to study the effect of music on infants in the 

cardiac intensive care unit. The researchers observed that 4 out of the 5 infants exhibited 

decreased average heart rates and respiratory rates. They concluded that music therapy 

improved physiologic stability. 

Additionally, researchers found that live singing of predictable songs, especially 

lullabies, was effective in improving infants’ homeostatic processes during painful 

procedures. Lullaby singing sustains an infant’s attention without overstimulation 

(Ullsten et al., 2017). According to Ullsten et al. (2017), this is because lullabies are 

generally repetitive and sung with falling pitch contours, a narrow pitch range, and a slow 

tempo. Therefore, live lullaby singing may be an effective strategy in decreasing infants’ 

distress responses during ROP screenings. 
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Purpose of Study 

ROP screenings are routine procedures that are consistently described as stressful 

for preterm infants; however, research on how to reduce infant distress during this 

procedure is limited. This is a problem because when infants are stressed, neurological 

maturation, vital signs, and weight gain are negatively impacted. The purpose of this 

experimental study is to determine the effect of music therapy on infant distress 

responses during ROP screenings in a Level III NICU setting, as well as to compare how 

the use of music therapy can affect caregivers’ perceptions of the screening experience. 

The researcher seeks to answer the following questions: 

1. Does the use of music therapy significantly reduce infant distress responses 

during ROP screenings? 

2. Does the use of music therapy during ROP screenings influence caregivers’ 

perceptions of the screening experience?  
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Methods 

Participants 

A sample of 15 preterm infants undergoing retinopathy of prematurity (ROP) 

screenings were recruited from a Level III NICU in the southeastern region of the United 

States. Participants were eligible to participate if they were given nursing approval to do 

so, if their family’s native language was either English or Spanish, and if they had not 

previously participated in this study. Participants were excluded from the study if they 

were less than 28 weeks gestational age at the time of the exam. Participants were not 

excluded based on any medical diagnoses. All caregivers of participants were provided 

with informed consent, either in English or Spanish, prior to participation in the study 

(Appendix A). Consent was either obtained in person or through a phone call witnessed 

by another staff member. Compensation was not provided to participants. 

Design 

This study was a true experimental, post-test only control-group design as visually 

represented below: 

Group A: R-----------X-----------O 

Group B: R------------------------O 

Participants were randomly assigned to either the experimental group (Group A), which 

received music therapy during the ROP screening, or the control group (Group B), which 

did not receive music therapy during the ROP screening. The primary outcome measure 

was infant distress responses to ROP screenings as measured by the Premature Infant 

Pain Profile - Revised (PIPP-R) (Appendix B). This tool provides interrater reliability, 
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construct validity, and feasibility. It has also been used frequently in related research 

studies (Gibbins et al., 2014). 

Potential confounding variables included differences in the level of containment 

and pacing provided by staff, as well as variations in environmental noise levels during 

the screening. This was kept to a minimum through staff education prior to the start of the 

procedure. Other potential confounding variables included the number of caregivers 

present at bedside during the exam, as well as the timing of the exam in relation to care 

times and other therapy treatments. Internal threats to validity may have occurred due to 

the variety of participants’ medical conditions. This was addressed by randomly 

assigning participants so that the probability of distribution was equal between the two 

groups. 

Procedure 

Participants were recruited from the census of patients requiring ROP screenings 

that is provided on a weekly basis. Participants were only be able to participate in the 

study once. Caregivers of participants were contacted either in person or by phone call 

with another staff member present as a witness in order to provide informed consent as 

approved by the IRB. 

The music therapist video recorded each infant, as well as assigned a trained staff 

member to video record the monitor to track each infants’ vital signs beginning at least 

15 seconds immediately prior to the screening and continuing until 30 seconds following 

the exam. A staff member then swaddled the infant and provided containment as the 

doctor began the ROP screening exam. Infants were allowed to have their pacifier and 
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use oral sucrose as additional supports during the exam; however oral sucrose was not 

used with any of these participants. 

Participants in the experimental group were presented with the music therapist 

singing either “Twinkle, Twinkle Little Star” or “Estrellita Dónde Estás”, depending on if 

their family’s native language was English or Spanish, respectively. The researcher chose 

these songs because of their simple and repetitive melodic phrases and chordal structures. 

The music therapist utilized the compensation principle in order to help move the patient 

to the desired state of relaxation by singing this song acapella (no instrumental 

accompaniment) at a consistently slow tempo and soft dynamic (Goldschmidt, 2020). 

The song was repeated throughout the screening and for an additional 30 seconds 

following the exam. If, at any time, the patient displays signs of overstimulation from the 

music therapy treatment, the music was discontinued immediately and the data from that 

session was not used. 

Following the exam, caregivers present at bedside in either group were given a 

survey, either in English or Spanish, in which they rated their experience on a Likert 

scale (Appendix C). 

Data Collection 

The music therapist later reviewed the videos and recorded the infant’s highest 

heart rate, lowest oxygen saturation, and behavioral state at baseline. The music therapist  

also recorded any changes in oxygen saturation, heart rate, duration of brow bulge, eye 

squeeze, and/or nasolabial furrow that occurred within 30 seconds after the conclusion of 

the exam as required by the PIPP-R scoring guidelines. The PIPP-R was utilized because 

it has been used in similar studies to determine distress responses during ROP screenings. 
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The music therapist scored participants in both groups according to the PIPP-R at the 

conclusion of the screening in order to evaluate overall distress responses that occurred 

during the exam. A higher PIPP-R score indicated a greater overall distress response with 

more distress behaviors and greater physiological changes. 

Ethical Considerations 

This study was approved by the Saint-Mary-of-the-Woods College IRB and the 

Huntsville Hospital IRC. All caregivers of participants were provided with informed 

consent, either in English or Spanish, prior to participation in the study (Appendix A). 

Consent was either obtained in person or through a phone call witnessed by another staff 

member. Potential benefits, including reduced stress for the infant, caregivers, and staff, 

were communicated with caregivers. Possible risks, including the potential for 

overstimulation, were also communicated. 

Every effort was taken to protect information according to HIPAA. 

Confidentiality was maintained through the exclusion of personal identifiers. Data, 

including video recordings, was accessed only by the investigators and will be 

maintained in a password-protected electronic file for a period of no more than three 

years.  
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Results 

Participant Completion 

The purpose of this study was to determine the effect of music therapy on infant 

distress responses during retinopathy of prematurity (ROP) screenings in a Level III 

NICU setting, as well as to compare how the use of music therapy can affect caregivers’ 

perceptions of the screening experience. A total of 15 participants (8 experimental, 7 

control) were involved in the study. All participants’ family’s native language was 

English, and all participants completed the study. Table 1 summarizes other participant 

demographic information. 

Table 1 

Demographic Characteristics (N = 15) 

 

 

 

 

 

 

 

 

 

First Hypothesis: Effect of Music Therapy on Infant Distress Responses 

A Mann-Whitney U test was conducted to evaluate the effect of music therapy on 

infant distress responses as measured by PIPP-R scores given at the conclusion of the 

Characteristic Number 

Sex 

     Male                                                                  9     

     Female                                                              6 

Adjusted Gestational Age 

      < 32 weeks                                                       1 

      < 36 weeks                                                       9 

      < 40 weeks                                                       5 

Previous Experience with Music Therapy 

      Yes                                                                   1 

      No                                                                    14 

Previous Experience with ROP Screening 

      Yes                                                                   10 

      No                                                                     5 

Caregiver Present 

      Yes                                                                   4 

      No                                                                    11 
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exam. This test was chosen due to the small sample size and the intervallic data collected. 

Table 2 lists the PIPP-R scores calculated for each participant as well as the calculated 

group means for the experimental and control group. Although the mean pain scores were 

lower in the experimental group, the effect of music therapy on infant distress responses 

was not statistically significant, U (n1 = 7, n2 = 8) = 29.5, p = 0.452. 

Table 2 

PIPP-R Scores and Group Means (N =15) 

 

 

 

 

 

 

 

 

 

 

One-way ANOVA tests were conducted to determine if sex, adjusted gestational 

age, previous experience with music therapy, previous experience with ROP screenings, 

or caregiver presence affected the outcome. This test was chosen due to the multiple data 

sets consisting of intervallic data, even though the sample size was less than 30 and 

therefore did not meet the participant assumption for a one-way ANOVA test. Adjusted 

gestational age was the only factor that affected the outcome of this study. Infants were 

Participant Number PIPP-R Score 

Experimental 7.5 

2 5 

3 7 

7 9 

8 9 

9 9 

12 4 

13 8 

15 9 

Control 7.85 

1 8 

4 10 

5 8 

6 8 

10 4 

11 7 

14 10 
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grouped according to their age so that Group 1 consisted of infants less than 32 weeks, 

Group 2 consisted of infants between 32 weeks and  36 weeks, and Group 3 consisted of 

infants between 36 weeks and 40 weeks. There was a statistically significant difference 

between infants in Groups 2 and 3 (p = 0.001) as shown in Table 3 and Figure 1. 

Table 3 

One-Way ANOVA Test Results for Pain Score vs. Adjusted Gestational Age 

 

 

 

Figure 1 

Interval Plot of Pain Score vs. Adjusted Gestational Age 

 

 

 

 

 

 

 

 

 

 

 

 

 Mean T-Value P-Value 

Group 1 8.000 2-1: 0.56 

3-1: -1.67 

3-2: -4.33 

2-1: 0.585 

3-1: 0.122 

3-2: 0.001 
Group 2 8.778 

Group 3  5.6000 
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Second Hypothesis: Effect of Music Therapy on Caregiver Perceptions  

 Due to the small sample size, the statistical significance between caregivers’ 

perceptions of the procedure between caregivers who experienced music therapy and 

those who did not could not be determined. Instead, a score of 0, 1, 2, or 3 was assigned 

for each question on the completed survey to indicate perceived stress levels as none, 

low, moderate, or high, respectively. The researcher then calculated the means of these 

responses to compare perceived stress levels between the control and experimental group 

as shown in Table 4. 

Table 4 

Caregiver Responses (N = 4) 

 Infant Stress 

(Mean) 

Caregiver Stress 

(Mean) 

Staff Stress 

(Mean) 

Control 3 2 0.5 

Experimental 2 2.5 0 
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Discussion 

Purpose of Study and Hypotheses 

The purpose of this experimental study is to determine the effect of music therapy 

on infant distress responses during ROP screenings in a Level III NICU setting, as well as 

to compare how the use of music therapy can affect caregivers’ perceptions of the 

screening experience. The researcher hypothesized that the use of music therapy would 

significantly reduce infant distress responses during retinopathy of prematurity (ROP) 

screenings. The researcher also hypothesized that the use of music therapy during ROP 

screenings would positively influence caregivers’ perceptions of the screening 

experience. 

Key Findings 

 The first hypothesis was that the use of music therapy would significantly reduce 

infant distress responses during ROP screenings. However, this hypothesis was not 

supported. Although infants who received music therapy displayed lower distress 

responses than those who did not, there was not enough of a difference to be considered 

statistically significant. In fact, the difference between the groups’ means was only 0.35, 

which is not clinically significant either. 

 One interesting finding was the impact of adjusted gestational age on infant 

distress responses during ROP screenings. Infants who were between 32 and 36 weeks 

were given a mean PIPP-R score of 8.778, while infants who were between 36 and 40 

weeks were given a mean PIPP-R score of 5.600. These findings suggest that infants who 

were closer to term experienced less distress during this procedure than those who were 

more premature. These results may also suggest that infants who were older responded 
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better to music therapy during ROP screenings. Unfortunately, only one infant who was 

less than 32 weeks participated in this study, so there was not enough data to determine 

how infants in this age group responded. 

 The second hypothesis was that the use of music therapy during ROP screenings 

would positively influence caregivers’ perceptions of the screening experience. Due to 

the small sample size, the change in caregivers’ perceptions could not be determined to 

be either statistically significant or not. However, caregivers in the experimental group 

perceived that their infant and the staff were less stressed than those in the control group. 

Interestingly, caregivers in the experimental group reported that their stress was higher 

than those in the control group. This could be due to the small sample size, as well as the 

subjectivity of the survey itself, as there was no standardized way to measure stress used 

in this study. 

 Survey responses also indicated that out of the two caregivers in the experimental 

group, one answered that they were somewhat likely to request music therapy for future 

ROP screenings, while the other was extremely likely to request music therapy. In fact, 

the latter caregiver commented that she noticed that the triplet who received music 

therapy tolerated the procedure so much better than the triplet who did not, and actually 

requested that the music therapist provide services for the third triplet who would be 

receiving their screening exam the following week. 

Limitations of the Current Study 

Due to the constantly changing environment of the NICU and status of preterm 

infants, there were many limitations of the current study. The main limitation of this 

study was the small sample size that made it difficult to determine statistical significance. 
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This also made it difficult to run an accurate ANOVA test to measure how factors like 

sex, adjusted gestational age, previous experience with music therapy, previous 

experience with ROP screenings, and caregiver presence may have impacted the results 

of this study.  

Other limitations were the variation of the participants’ adjusted gestational ages, 

past experiences with ROP screenings, past experiences with music therapy, and 

caregiver presence. Although adjusted gestational age was the only one of these factors 

that contributed to a statistically significant difference in distress responses, these other 

factors may have also influenced their responses to music therapy treatment and the 

screening exam. However, the sample size is too small to be able to determine these 

effects. 

The participants’ sex may have also influenced their responses to music therapy 

treatment as male preterm infants tend to have more difficulty tolerating stimulation than 

female preterm infants (Standley & Walworth, 2010). Again, the sample size is too small 

to determine if sex affected the outcome of the study. The researcher suggests utilizing a 

study design that will help to control these factors in future research, as well as gathering 

data from a much larger sample size. 

Additionally, it was challenging and, at times, impossible to video record the 

participants’ faces due to the placement of the ophthalmologist’s hands and the location 

of staff members. The researcher suggests either finding alternate ways to video record, 

such as placing a camera beside the infant’s head, or having the staff member closest to 

the infant observe for facial distress responses and report them to the music therapist 

directly following each exam. 
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Another limitation was that some infants displayed bradycardic episodes during 

the exam, but they were not accounted for because they did not occur during one of the 

30 second intervals. These episodes are important to consider because they display how 

stressed the infant is and how well they tolerated the exam. The researcher suggests using 

alternate study designs to account for these episodes. 

Finally, due to the scheduling and time constraints of the screening process, there 

were inconsistencies in exactly how many seconds each infant was video recorded before 

and after the screening, as well as the length of time of the exam itself. The researcher 

suggests training additional staff members to video record the infant and monitor, so that 

they can do so while the music therapist visits the next or previous patient. 

Suggestions for Future Study 

Even with the current study, there continues to be a lack of research about 

reducing infant distress responses during ROP screenings. Therefore, more research 

needs to be conducted in this area. One suggestion for future research is to evaluate the 

effects of music therapy on the time it takes for infants to recover following the ROP 

screening exam. Due to the nature of the PIPP-R scale, this was not a factor that was 

measured in the current study. However, Corrigan et al. (2020) discovered that providing 

recorded maternal singing following ROP screenings positively impacted  preterm 

infants. Therefore, future research should investigate how providing music therapy 

following ROP screenings can decrease infant distress responses and recovery times. 

Another suggestion would be to research how the use of guitar, and guitar and 

voice, compares to the use of voice alone when providing support during this procedure, 

since many music therapists utilize guitar or both guitar and voice when providing 



 

 

38 

support during exams. According to Standley and Walworth (2010), female preterm 

infants respond best to music when singing is accompanied by guitar, while male preterm 

infants respond best to singing without instrumental accompaniment. It would be 

interesting to see how this would affect responses to music therapy treatment and would 

help determine the most effective intervention to utilize during ROP screenings. 

Additionally, future research studies should explore how music-reinforced non-

nutritive sucking through the use of the Pacifier Activated Lullaby (PAL) affects infants 

experiencing ROP screenings. Whipple (2008) found that  the use of the PAL improved 

behavior states and decreased infant distress responses before, during, and after heel 

sticks. Therefore, future research should evaluate the effects of music-reinforced non-

nutritive sucking on infants throughout the entire ROP screening process. 

Lastly, future research should assess how music therapy affects caregiver and 

staff stress levels during ROP screenings. During the data collection phase, many staff 

members reported that helping with screening exams was stressful for them due to 

watching their patient in distress. However, many of them also commented that they 

noticed a difference in both themselves and the infants’ behaviors when music therapy 

was present and providing support. Many caregivers also commented that they felt less 

stressed when their infant received music therapy. Due to time constraints of the current 

research project, these outcomes were not formally examined; however, it is important to 

study how the use of music therapy can affect the entirety of the screening experience for 

all involved because it is a stressful, routine procedure. 

 

 



 

 

39 

Conclusions 

 Retinopathy of prematurity (ROP) screenings are routine procedures for preterm 

infants in the NICU that are commonly described as stressful; however, limited research 

exists on how to reduce distress during these screenings. The purpose of this study was to 

determine the effect of music therapy on infant distress responses during ROP screenings, 

and to compare how the use of music therapy affected  caregivers’ perceptions of the 

procedure. 

The outcome of this study suggests that music therapy does not significantly 

reduce infant distress responses during ROP screenings. However, several limitations 

may have affected this outcome, including a small sample size, difficulty recording 

participants’ facial expressions, inconsistencies in the amount of time each infant was 

recorded, and variations in demographic factors, including adjusted gestational age. The 

findings of this study suggest that infants who were between 36 weeks and 40 weeks 

experienced less distress and a better response to music therapy. 

The results of this study also show that caregivers who experienced music therapy 

perceived that their infant and the staff were less stressed than those who did not; 

however, these results could not be determined to be statistically significant or not due to 

the small sample size. Additionally, both caregivers who experienced music therapy 

answered that they would request music therapy for future ROP screenings. 

In conclusion, more research needs to be conducted to determine the effects of 

providing music therapy during  ROP screenings. A couple suggestions for future studies 

include determining the effect of music therapy on recovery times following the 
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screening, as well as exploring how music therapy can affect  caregiver and staff stress 

during this procedure. 
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Appendix A 

 

Informed Consent Form 

 

Saint Mary-of-the-Woods College 

CONSENT TO PARTICIPATE IN RESEARCH 

 

Title of the Research Study: Music Therapy During Preterm Infant Retinopathy of 

Prematurity Screenings 

Principal Investigator: Gray Baldwin, MA, MT-BC, St. Mary of the Woods College 

Co-investigator: Kate Leonard, MT-BC, NICU MT, St. Mary of the Woods College 

 

You and your infant are being asked to participate in a research study about the use of 

music therapy during ROP screenings (eye exams) to reduce infant distress responses. 

Key information for you to consider is provided below. Please carefully consider this key 

information and read this entire form to obtain more detailed information about this 

research study. Please feel free to ask questions about any of the information before 

deciding whether to participate in this research project. Participating in this research 

project is voluntary. 

 

*Alabama’s age of consent is 19 years of age or older 

 

Key Information 

• Purpose of the researcher study 

: This study is to determine the effect of music therapy on infant distress responses 

during ROP screenings (eye exams), and to compare how the use of music therapy 

can affect caregivers’ perceptions of the screening experience.  

• Procedure and Duration 

: The music therapist will sing lullabies to your infant during the screening if in 

the experimental group. You will be asked to complete a survey about your 

experience following your infant’s ROP screening. Staff members will video 

record your infant and their monitor. This will take approximately 10 minutes. 

• Risks and discomfort 

: Risks or discomforts from this research study may include the potential for 

overstimulation. 

• Potential benefits 

: Potential benefits that may be expected from this research study include reduced 

stress for your infant and/or yourself. Future patients and families may also benefit 

from the results of this study. 

• Participation is voluntary. 

 

 

Purpose of the Research 

The purpose of the research study is to determine the effect of music therapy on infant 

distress responses during ROP screenings (eye exams) in the NICU, as well as to 
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compare how the use of music therapy can affect caregivers’ perceptions of the screening 

experience. 

You and your infant are being asked to participate because your infant is currently older 

than 28 weeks gestational age, your nurse has given approval for music therapy services, 

and your infant is on the current list to be screened for ROP. 

 

Procedures 

Infants will be randomly assigned to either the experimental group, which will receive 

music therapy, or the control group, which will not receive music therapy. One assigned 

staff member will video record your infant and one assigned staff member will video 

record their monitor to track their vital signs beginning at least 15 seconds immediately 

prior to the screening and continuing until 15 seconds following the exam. Your baby 

will then be swaddled, and containment will be provided as the doctor begins the 

screening. Participants in the experimental group will be presented with the music 

therapist singing a lullaby in the participant’s native language at a consistent tempo and 

soft dynamic at this time. Following the exam, caregivers in both groups will be given a 

survey in which they will rate their experience on a Likert scale. Participants in both 

groups will be given a score according to the PIPP-R in order to evaluate distress 

responses during the screening. The expected duration of participation is approximately 

10 minutes. 

 

Risks or Discomforts 

Risks or discomforts from this research study may include the potential for 

overstimulation. The researcher seeks to minimize this risk by watching and responding 

to the infant’s behavioral cues. The researcher will also minimize this risk through the 

provision of music therapy services, which may decrease anxiety and stress for families 

as well as infants. Resources for counseling services will be made available, as needed. 

 

Potential Benefits 

Potential benefits that may be expected from this research study include reduced stress 

for your infant and/or yourself. Future patients and families may also benefit from the 

results of this study. 

 

Confidentiality 

Every effort will be taken to protect information according to HIPAA. Confidentiality 

will be maintained through the exclusion of personal identifiers in the data. Data, 

including video recordings, will be accessed only by the investigators. Data will be 

maintained for a period of no more than three years in a password-protected electronic 

storage. 

 

Voluntary Participation 

It is entirely voluntary to participate in this research study. You can decline participation 

in the study by not signing the consent form. You can withdraw yourself and your infant 

from the study at any time without penalty by contacting the co-investigator, Kate 

Leonard, at kate.leonard@hhsys.org, even if you decide to be part of the study now.  
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Use of Data for Future Study 

Data that does not contain information directly identifying you could be used for future 

research studies or distributed to another investigator for future research studies without 

additional informed consent. 

 
Participation in this study will not affect your infant’s medical treatment. The decision to have 

the ROP screening was made by the infant’s medical care team based on their medical expertise 

and best care practices. No infant will be given an ROP screening for the purposes of this 

research alone. 

 
I understand that Huntsville Hospital has made no provision of monetary compensation to me in 

the event of physical injury resulting from the research procedures. Should physical injury 

occur, medical treatment is available, but treatment is not provided free of charge. 

 
If you have questions about this research study, please contact the principal investigator 

or co-investigator. 

Principal Investigator 

Gray Baldwin, MA, MT-BC 

gray.baldwin@smwc.edu 

 

Co-investigator 

Kate Leonard 

kate.leonard@hhsys.org 

 

This study was approved by the Saint Mary-of-the-Woods College Human Subjects 

Institutional Review Board on _____________________. If you have questions or 

concerns about your rights as a research participant, you may contact the chair of the 

Human Subjects Institutional Review Board. 

Chair, IRB 

Dr. Lamprini Pantazi, Chair, Human Subjects Institutional Review Board 

Saint Mary-of-the-Woods College 

Saint Mary of the Woods, IN 47876 

(812) 535-5232 

lpantazi@smwc.edu 

 

My signature below indicates that I am 19 years of age or older, I have been informed 

about this study, I consent to participate, and I have received a copy of this consent form. 

 

____________________________________________________ 
 Signature      Date 

 

 
Note: If participant is under the age of 19, participant’s parent or guardian must sign the 

consent form and the participant must sign an assent form. 

 

 Updated 3/4/2022 

mailto:gray.baldwin@smwc.edu
mailto:lpantazi@smwc.edu
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Appendix B 

PIPP-R Scoring Tool 
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Appendix C 

Caregiver Survey 

Please fill out the following survey by circling the answer that best applies to your 

experience: 

 

1. How would you describe your infant’s stress level during the screening? 

 

None   Low   Moderate   High 

 

2. How would you describe your stress level during the screening? 

 

None   Low   Moderate   High 

 

3. How would you describe the staff’s stress level during the screening? 

 

None   Low   Moderate   High 

 

4. Music Therapy Group Only – What is the likelihood of requesting music 

therapy services during future ROP screenings? 

 

Not Likely   Somewhat Likely   Very Likely 

 


