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ABSTRACT 

 The purpose of this study was to development a protocol incorporating music therapy 

behavior modification techniques with normal development of feeding skills, implement this 

protocol with infants and young children, and evaluate the success and clinical application of this 

protocol. The protocol, using the chronological developmental and behavioral steps to self-oral 

feeding, was developed from extensive research and in consultation with a Speech Therapist. 

The protocol was implemented at a health care center that provides daily care for medically 

complex and fragile children with four participants (N=4). A trials to criterion design was used in 

the implementation of the protocol and an individualized goal was set for each participant after 

observing the participant’s baseline feeding skills. Each participant’s case study yielded positive 

outcomes and increased feeding skills. Limitations of the study, implications for future research, 

and clinical recommendations for implantation of the protocol are discussed.   

 

 



1 

 

CHAPTER ONE 

 REVIEW OF LITERATURE AND INTRODUCTION 

 

Development of Oral Feeding 

In the normal development of feeding skills, the first step is the development a 

coordinated suck, swallow, and breath pattern that is develops prenatally at around 34 weeks 

gestational age (Delaney & Arvedson, 2008). The infant is born with this skill as well as other 

primitive reflexes such as root, suckle, bite, and gag that are stimulated by the sensations of 

hunger and used to aid the infant in feeding (Delaney & Arvedson, 2008; O’Brien, Repp, 

Williams, & Christopherson, 1991). The newborn infants quickly adapt to their varying 

environment and modify their sucking movements to minimize the energy required to feed 

(Eishima, 1991). These infants also are able to consistently produce this suck so that meal times, 

sucking time, pause time, and amount of nutrients taken do not vary throughout the day (Rybski, 

Almi, Gisel, Powers, & Maurer, 1984). Knowing how normal term infants develop and modify 

their suck gives a standard to measure preterm infants suck again helping to better identify 

neurodevelopment delay and feeding disorders (Qureshi, Vice, Taciak, Bosma, & Gewolb, 

2002). 

During first 4 months of life the infant takes only breast milk or formula from a bottle 

(Wilson Jones, Morgan, & Shelton, 2002). At five months an infant begins develop a munching 

pattern, and at six months or when the child is able to stay in an upright posture for short 

amounts of time when in a sitting position the infant can begin transition feeding taking smooth 

pureed food by spoon (Delaney & Arvedson, 2008; Jones, et. al, 2002; O’Brien, et. al, 1991). 

Over the next two months infants can also begin to eat and feed themselves solids that melt like 
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cookies, crackers, cheerios and graham crackers. (Delaney & Arvedson, 2008; Wilson Jones, 

Morgan, & Shelton, 2002). As the child’s chewing skills continue to matures, between eight and 

ten months strained meats and soft mashed table foods are tolerated and the child begins to 

exhibit immature self-feeding using an immature pincher grasp ( Wilson Jones, Morgan, & 

Shelton, 2002). Right before the child turns one year old the child begins to show a mature 

overhand pincer grasp, holds a cup, and may be able to start feeding with a spoon as finely 

chopped texture table foods are accepted. (O’Brien, et. al, 1991; Wilson Jones, Morgan, & 

Shelton, 2002). A child begins to use a spoon well with finally chopped foods between 15 and 18 

months (Jones, Morgan, & Shelton, 2002). Regulars texture food is finally added between 18 to 

24 months and at this age the child should be fully self-feeding with some assistance, but it will 

still be messy (O’Brien, et. al, 1991). 

Oral Feeding in Premature Infants 

 Infants born premature or at a very low birthweight have a greater risk for developing 

feeding disorders (Rommel, De Meyer, Feenstra, & Veereman-Wauters, 2003). One reason for 

this increased risk is an infant born before 32 to 34 weeks gestational age has not yet developed 

that coordinated suck, swallow, breath pattern and many of the reflexes typically developed 

during the last trimester in the womb (Jones, et. al, 2002). They also have to be taught the correct 

sucking movement to minimize energy expenditure during feeds and consistence in producing a 

correct nutritive suck. (Eishma, 1991; Rybski, 1984). Researchers have found a high incidence of 

immature or abnormal feeding patterns in preterm infants (Howdon, Beauregard, Slattery, & 

Kennedy, 2000). Preterm infants with normal feeding patterns should be able to take a bottle 

feed in about 15 minutes, but many exhibit lengthy eating times (Hill, 1992; Reau, Senturia, 

Lebailly, & Christoffel, 1996). When looking at the causes of feeding problems in premature 



3 

 

infants, Rommel, et. al (2003) found that gastroesophageal reflux disease (GERD) was the most 

common medical condition of premature infants with feeding problems.  

Non-Nutritive Sucking  

 Feeding can be stressful for preterm infants, so before focusing on the accusation of skills 

necessary for oral feeding, an infant’s physiological parameters must be stabilized (Ross & 

Browne, 2002). Once an infant is stabilized it is safe to introduce non-nutritive sucking (NNS) 

sometimes as early as 28 to 29 weeks gestational age (Delaney & Arvedson, 2008). Successful 

NNS is an indicator of development that signals the infant is ready for bottle feeds (Delany & 

Arvedson, 2008; Medoff-Cooper & Gennaro, 1996). When attempting oral feeding trials the type 

of nipple used (high flow or low flow) changes the infant’s sucks, which is important to 

remember so that the pacifier used for NNS is similar to the nipple that will be used for feeding 

(Christensen, Dubignon, and Campbell, 1976; Mathew, 1988).  

 In addition to a marker of development, non-nutritive sucking has also become a 

treatment for premature infants to help ensure success with bottle feeds. When NNS was 

implemented as soon as the participants reached full diet and clinical stability, researchers found 

that these infants successfully began oral feeding significantly earlier than those who did not 

receive NNS opportunities and had a significantly shorter length of stay (Rocha, Moreira, 

Primenta, Ramos, & Lucena, (2007). Researchers also found that when using NNS it increased 

time spent in an awake state and decreased behavioral distress, time spent in restless states, and 

behavior state changes. These are behavior states that show neurologic organization which all 

show neurologic organization required for a successful suck, swallow, and breath coordination 

(DiPietro, Cusson, Caughy, & Fox, 1994; Gill Behnke, Conlon, McNeely, & Anderson, 1998; 

McCain, 1995). Non-nutritive sucking can also be used a treatment during gavage feeds, which 
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increases the sucking reflex, the transition from gavage to oral feeding, and weight gain and 

decreases the number of tube feedings received by the participant (Bernbaum, Pereia, Watkins, 

& Peckham, 1983; Field, Ignatoff, Stringer, Brennan, Greenberg, Widmayer, & Anderson, 

1982). In addition NNS during gavage feeds enabled participants to successfully bottle feed 2.9 

days earlier and reduced length of stay by 6.3 days (Fields, et. al, 1982; Schwartz, Moody, 

Yarandi, & Anderson, 1987).  

 Another skill necessary for infants to learn while engaging in NNS is pacing. Pacing 

helps the infant to learn how to maintain stability during feeds and is often done by a caregiver 

interspersing breathing breaks to slow the infant’s successive swallow (Ross & Browne, 2002). 

Music has also been shown to help infant’s learn pacing by using contingent music for correct 

spacing of sucking bursts (DeCasper & Carstens, 1981). Standley (2000) found that by using 

contingent music, NNS rates were increased. The researcher then found that music reinforced 

NNS used prior to a feed significantly increased the subsequent feeding rate (Standley, 2003). 

Most recently researchers found that using music reinforced NNS through the Pacifier Activated 

Lullaby (PAL) device starting at 34 weeks significantly shortened the length of gavage feeding 

for these children. (Standley, et. al, 2010).  

Feeding problems Found In Early Childhood 

 

Prevalence of Feeding Problems  

 While feeding problems are not often considered a major disability of children, it affects 

about 1 in every 4 children (Babbitt, Hoch, Coe, Cataldo, Kelly, Stackhouse, & Perman, 1994). 

A survey of parents with children born preterm found that 58% of their children still exhibited 

food refusal at between one and a half to three and a half years of age (Cerro, Zeunert, Simmer, 

& Daniels, 2002). At a two year follow-up of children born very premature one of the major 
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problems cited was gastrostomies, maintaining a tube through the abdominal wall and into 

stomach for feeding. Additionally 90% of the children were still below the tenth percentile for 

weight and 90% had abnormal neurodevelopment (Sweet, Hodgman, Rena, Barton, Pavlova & 

Ramanathon, 2003). One study followed-up with children with neurological impairment who 

reported swallow difficulties at birth and found 9 years later, 89% still needed help and 56% still 

exhibited choking with food (Sullivan, Lambert, Rose, Ford-Adams, Johnson, & Griffiths, 2000).  

Long-term Consequences of Feeding Problems 

 Feeding problems in young infants can lead to further feeding problems in early 

childhood such as selective or picky eating, other feeding behavioral problems, failure to thrive, 

and malnutrition (Dodrill, McMahon, Ward, Weir, Donavan, & Riddle, 2003; Jones, Morgan, 

&Shelton, 2002). Researchers also found that neonates with disorganized feeding are three times 

more likely to cough and six times to vomit when given solid food trials at six months, and at 

twelve months they are less likely to tolerate lumpy foods (Hawdon, et. al, 2000).  Feeding 

problems at a young age can also lead to consequences in other aspects of the child’s life. One of 

the most common consequences is a delay in speech or language (Barlow, Poore, Zimmerman, & 

Finan, 2010; Jones, et. al, 2002; Sullivan, et. al, 2000). Impaired intellect and learning difficulties 

were also found at follow-up of children with feeding problems (Jones, et. al, 2002; Sullivan, et. 

al, 2000). Additionally if a child has an untreated isolated swallowing dysfunction and silent 

aspiration it can cause chronic respiratory symptoms (Sheikh, Allen, Shell, Hruschak, Iram, 

Castile, & McCoy, 2001). Feeding is one of the first social events in a child’s life, children who 

have feeding problems that do not engage in a social feeding time develop deficits in social skills 

in how to engage with others around them and do not enjoy meal time (Hawdon, et. al, 2000; 

Jones, et. al, 2002). Toddlers with feeding problems tend to display poorer emotional regulation 
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compared to their peers without feeding problems (Thoyre, 2007). Pre-school age children show 

specific behavior problems of hyperactivity and compulsiveness, and psychological problems of 

anxiety and attachment issues (Babbitt, et. al, 1994; Thoyre, 2007).  

 Feeding problems hinder development in children, but they strain parent-child interaction 

(Thoyre, 2007).  In a survey parents with children born premature stated that 78% worry about 

their child’s food intake and 45% would like to change their child’s eating behaviors (Cerro, et. 

al, 2002). Franklin and Rodger (2003) found that parents of children with feeding problems have 

fears about their child’s survival causing chronic stress. These mothers express difficulty 

bonding with their child as infants leading to ambivalent feelings in childhood. Mothers who 

expressed these feelings stated that the feeling arose from the idea that they were not fulfilling 

their duties as mothers to meet their children’s needs (Franklin & Rodger, 2003). Additionally 

mothers of children with disabilities requiring tube feeds experienced significantly more stress 

and less support from family and friends than mothers of children with disabilities who did not 

receive tube feeds (Adams, Gordon, & Spangler, 1999).  

Treatment for Feeding Problems Seen in Childhood 

 Many of the consequences that arise from feeding problems can be helped with treatment 

for the feeding disorder, but as the age of child not receiving treatment increases, so does the 

length of time needed for treatment to fix the feeding problem (Jones, et. al, 2002). Feeding 

problems seen in childhood have multiple causes that all need to be considered and treatment 

plans are best developed in an integrated care team or multiple disciplinary team (Bruklow, 

McGrath, & Kaul, 2002; Miller, 2001; Rommel, et. al, 2003). Using an interdisciplinary team 

approach reduces miscommunication and time spent attempting to coordinate between all the 

healthcare providers, making treatment for the child more efficient and effective (Miller, 2001). 
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One researcher stated that when a treatment plan is well developed it smooths the transition 

helping prevent another feeding problem while promoting growth, health, and well-being 

(Schauster & Dwyer, 1996). When developing a treatment plan it is important to look at the 

child’s corrected age not the child’s chronic age and the child’s individual development. All of 

the following issues should be assessed: nutrition and growth, physiologic parameters, 

environment, and parental interactions (Burklow, McGrath, & Kaul, 2002). Tarbell and Allaire 

(2002) found that when using a holistic modal of treatment for two to three weeks, 72% of 

children with a eight month cognitive function and an average age of 2.7 years were successfully 

weaned from their gastrointestinal (G) tube post discharge. In a review of treatments used to 

improve feeding problems in single case experimental studies, a researcher found that behavioral 

treatment is the only treatment design with empirical support of benefits.  

 Multiple behavior treatments have been used successfully in treating feeding problems, 

including: Premack principle, reinforcement, time-out, and negative reinforcement (O’Brien, et. 

al, 1991). In one study researchers used a short, intense behavioral treatment design that 

consisted of appetite inducement, positive and negative reinforcement, fading, discrimination, 

and shaping with children, around three years of age, exhibiting oral aversion. The researchers 

found a significant increase in oral food intake with a significant decrease in amount of food 

taken by Gastrointestinal (GI) tube. Six months after the conclusion of the study six of this nine 

participants were no longer using a G-tube (Byars, Burklow, Ferguson, O’Flaherty, Santoro, & 

Kaul, 2003).  

Ahearn, Kerwin, Eicher, Shantz, and Swearingin (1996) compared the treatment of 

physical guidance to the treatment of nonremoval of a spoon in increasing acceptance to food 

presented to children with feeding disorders. Participants achieved the set goal of increasing 
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acceptances to above 80% of trials after nine sessions of each treatment. More success was seen 

with physical guidance and, surprisingly, caregivers preferred physical guidance because it 

allowed for less corollary behaviors by the participants (Ahearn, et. al, 1996). Looking at the 

same feeding problem, Luiselli (2000) used contingent reinforcement of playing with a toy after 

the end of the meal with a 3.9 year old boy. In this study the researcher had the parents tell and 

visually show on a card the number of bites required by the child during meal to get the play 

time. After every self-feeding response and bite, the corresponding number was crossed off on 

the card and the parents praised the child. If the child crossed off all the numbers on the card 

within 25 minutes then the child received playtime. But if the goal was not meet then playing 

with the toy was not allowed. A demand-fading approach was used gradually increase the 

number of bites required to ten over 120 sessions. The participant over time was able to use self-

feeding skills to eat all of the food given to him (Luiselli, 2000). Similar to the above study, 

Werle, Murphy, and & Budd (1993) gave parent trainings to teach the parents of children 

exhibiting food refusal how to use contingent attention to increase food acceptance and self-

feeding. The researchers found that all three boys, between 21 to 54 months of age, increased 

food acceptance and self-feeding after 22 parent training sessions showing the functional effect 

of parent trainings.  

A fourth study looked at food refusal with children aournd 2.7 years of age, but used 

multiple techniques of shaping, verbal prompting and reinforcement during 15 minutes of 

treatment (de Moor, Didden,& Korzilius, 2007). When a child refused treatment they were first 

given a warning and then a five second time out. If the child continued to refuse then the 

researchers added physical guidance and decreased the amount of food the child received 

through the G-tube. All the participants meet the individualized goals set for themafter about 59 
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treatment sessions over about six and a half months of treatment. Additionally all of the 

participants’ G-tubes had been removed at follow-up. (de Moor, Didden, & Krozilius, 2007). 

Each of the above behavioral treatments was different and successful in decreasing food refusal 

agreeing that coaxing behaviors reinforce the child’s food refusal and the utilization of shaping 

within the behavioral treatment helps the child succeed (Ahearn, et. al, 1996; de Moor, Didden, 

& Kroziliua, 2007; Luiselli, 2000; Skuse, 1993).  

  With all of the success of behavior treatments in decreasing feeding problems, many 

researchers have developed behavioral protocol to shape and maintain oral consumption, wean a 

child from being G-tube dependent, and increase appropriate behaviors. Luiselli and Luiselli 

(1995) developed a protocol from research that uses behavior modification techniques to increase 

and maintain oral consumption through shaping and successive approximation. The protocol 

suggests first sequencing oral motor stimulation starting with light stimulation of lips with your 

finger. This sequence progresses to a texture change sequence that uses a quantity sequence at 

the same time. The researchers also suggest that while using these treatments, the therapist 

should decrease the pacing of food stimulus presented to help reduce rood refusal (Luiselli & 

Luiselli, 1995). 

 Schauster and Dwyer (1996) developed a four step process to wean children from G-tube 

dependency. The first step is to promote positive feeding relationships between the caregiver and 

the child, followed by determining feeding readiness, then normalize feeding, and finally 

implementing a behavioral feeding plan. In order to normalize feeding the researcher suggests 

increasing oral stimulation, increasing eating-related behaviors like NNS, setting an eating 

environment, and prompting communication of hunger by decreasing the amount of food the 

child receives from the tube. The behavior treatment method used in this protocol was similar to 
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other studies using positive reinforcement, time-out, modeling, and shaping. (Schauster & 

Dwyer, 1996). 

 A final protocol is a series of three protocols to deal with three different feeding goals. 

Babbitt, Hoch, Coe, Cataldo, Kelly, Stackhouse, and Perman (1994) emphasize the importance 

of assessment first in order to decided the best goal that will guide the course of research. The 

first general goal cited by the researcher is increasing a feeding behavior and it is recommended 

to use positive and negative reinforcement. When working on decreasing a feeding behavior, the 

researchers state that antecedent manipulation, extinction, time out, differential reinforcement, 

and punishment have all been successful in helping children achieve this goal. The finial goal 

discussed by the researchers is skill acquisition that can be increased by shaping and prompting 

or modeling procedures. The researchers designed this series of protocols to allow the flexibility 

needed to treat all of the child’s feeding problems. By grouping the protocol around a goal the 

implementer is able to treat the multiple goals that are typically found in complex feeding cases 

instead of having to follow one strict protocol. (Babbitt, Hoch, Coe, Cataldo, Kelly, Stackhouse, 

& Perman, 1994).   

 The above studies found that behavior modification techniques can be successful in 

achieving increased feeding skills in infants and young children. A commonly used technique in 

the above studies was reinforcement. One type of reinforcement that has been found effective at 

all ages for diverse goals in educational, home, and healthcare settings is music (Standley, 1996). 

The addition of music to the care and development of premature infants shows significant and 

clinically important benefits (Standley, 2002). Many of the techniques, such as music reinforced 

non-nutritive sucking, developed through music therapy research in the NICU may be beneficial 
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when adapted with consideration to age and developmental appropriateness for infants and 

young children post NICU discharge.   

Introduction 

 The purpose of this study is to look at the effect of adding music as reinforcement to 

treatment plans in the feeding outcomes of infants and young children with feeding problems. 

The participants were all infants or young children born premature with a current feeding 

problem. The above research shows that feeding problems become harder to resolve the longer a 

child goes without treatment and feeding problems can lead to other disabilities. Because of 

music’s potential to improve feeding in young children and decrease maladaptive behaviors 

during feeding time, the use of music therapy behavior modification techniques on preterm 

infants with continual feeding problems after discharge from the NICU is a research area of 

interest. This study looks at the development of a protocol incorporating music therapy behavior 

modification techniques with normal development of feeding skills, the implementation of this 

protocol with infants and young children, and the evaluation of the success and clinical 

application of this protocol.  
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CHAPTER TWO 

METHOD AND RESULTS 

Setting 

 

 Data were collected at a health care center that provides daily care for medically complex 

and fragile children. The center is staffed with licensed nurses and therapists including an 

occupational, speech, physical, and respiratory therapist. The children served at this center range 

from infants only a few months old through children eight years of age. The diagnosis and needs 

of each child vary, but in order for the child to attend the health care center he or she must have 

nursing needs.  

 The center consists of four different childcare rooms with children assigned according to 

age and development. The youngest room is the infant room that consists of infants younger than 

12 months or infants who are not fully mobile. Once an infant is mobile and older than one 

he/she is moved to the young toddler room. The babies stay in this room until they are two years 

old or can almost fully feed themselves. At this point they move to the toddler room where 

communication and social skills become the main focus. The oldest room is the preschool room 

and staff start incorporating educational and pre-kindergarten goals. Children move to this room 

when they are about 3 years of age or their social and communication skills are appropriate for 

the older environment.  

 Each room is staffed with a registered nurse and certified nurse assistant that takes care of 

the child’s day-to-day medical needs including medications, feedings, and toileting.  In the infant 

room, the infants have many individual needs that require them to have individual feeding 

schedules. The researcher checked with the nurse or nurse assistant daily for each participant’s 
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feeding time. The older three classrooms eat lunch consistently at 11:00 am. Breakfast is less 

consistent and is served when the child arrives at the center, which often varies each day.  Snack 

is served when the child wakes up from the afternoon nap, which is more consistent and usually 

happens between 1:30 pm and 2:00 pm. For consistency the researcher implemented treatment 

during lunch and only when needed at breakfast and snacktime to initiate adaptation to the 

presence of the researcher during feeding.   

Protocol Development 

The protocol consists of a documentation sheet containing chronological developmental 

and behavioral steps to self-oral feeding developed by the research from extensive research and 

in consultation with the Speech Therapist. (Appendix C). The MT-BC used this sheet to 

document each participant’s baseline and goal feeding skill level. The date each skill was 

observed during treatment was then documented next to the skill in order to determine the time 

in days or trials spent in each stage of oral feeding. An additional documentation form (Appendix 

D) was developed to use when working with children that exhibited the proper self-feeding 

skills, but did not use the skills throughout the trial or meal which led to unsuccessful self-

feeding because of a lack of nutrients taken orally. This second documentation form measured 

the child’s increased incidence of proper self-feeding skills throughout the meal by tracking the 

amount food or liquid taken orally during the trial. When a step in oral feeding, either skills or 

duration, was successfully met then the MT-BC marked that date and changed criterion to the 

next chronological step in oral feeding. This process continued until the participant reached the 

appropriate skills level for the child’s age and development, or until medical complications did 

not allow the MT-BC to move forward to other goals in the progression of skills.  
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Design 

 This protocol used a trials to criteria design, measuring the number of trials needed to 

achieve a predetermined goal for each participant. A trial in this study was defined as one 

feeding session. In this behavioral design the researcher observed each child’s baseline feeding 

skill level, identified an individual goal, and measured the number of sessions or trials needed to 

reach the set goal. If the child did not reach the set goal or exceeded the set goal then the 

researcher recorded the trial of the last or most advanced feeding skill observed.  

Participants 

 In order to qualify for this study a child needed to have a feeding problem. A feeding 

problem consisted of one of the following: sucking swallowing, and breathing incoordination; 

weak suck; apnea during feeding; excessive gagging with feed; behavior problems during feeds; 

possible aspiration during feeds; prolonged feeding time; food refusal or picky eater; and delayed 

feeding skill development. At the center between 25 to 50% percent of the 48 enrolled children 

have a feeding disorder. In consultation with the Speech and Occupational Therapists, the 

children were screened for inclusion in the study. Children were included if the child had a 

feeding problem, oral stimulation would not pose a risk to the child’s health, and there was 

potential for rehabilitation. Of the 48 children at the center only 4 children (N=4) were eligible 

for participation in the study. In addition to trials to criteria the researcher also analyzed 

comparable data for three control children with similar diagnoses to that of participants for 

timelines and outcome comparisons.  
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Table 1 

Subject Descriptions 

              

        Age          Gender  Diagnosed Feeding Problem  

              

Participants 

Participant #1   15 months M  aspiration 

Participant #2  34 months M  Gastroesphageal reflux disease (GERD),  

picky, behavior problem   

Participant #3  18 months M  Pierre Robine Syndrome with misaligned  

jaw, soft cleft palate  

Participant #4  5 months M  GERD, aspiration 

Controls 

Control #1  18 months M  aspiration 

Control #2  26 months F  aspiration 

Control #3  30 months M  aspiration  

              

  

 While many of the children who attended the center had a feeding problem, many of 

them were not appropriate for this study. One of the primary problems that disqualified a child 

from participating in this study was if he/she had such a high aspiration risk that  no type of oral 

stimulation could be tolerated, including dry stimulation. Many of the children at the center had 

recently shown much progress in oral feeding through speech therapy, but they were unable to 

get a medically required modified barium swallow study done to fully clear the child for oral 
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feeding. At this advanced stage, these children did not need to use music as reinforcement to 

increase oral motor skills. Since they were not cleared by a barium swallow for oral feeding, they 

were not eligible for music as reinforcement to increase oral feeding skills. Additionally, some of 

the younger infants at the appropriate age for the use of the PAL device to increase the 

coordination of suck, swallow, and breathe patterns had tongue protrusions or large tongues. A 

pacifier is not considered appropriate since it was evaluated by the Speech Therapist as having 

potential for causing more harm than benefit. Additional information about the participants in the 

study is cited in each of the individual case studies.  

Procedure 

  After selecting the children that qualified for inclusion in the study, the parents of the 

qualifying children were contacted by the researcher and asked if they would like their child to 

participate in the study. The consent form was sent home with the child and returned to the 

center by the parent or nurse. See Appendix A for approved consent form. All of the parents 

contacted consented to their child’s participation.  

Once informed consent was gained from the participant’s parent or guardian, the 

researcher collected data on the participant from the participant’s chart at the center (See 

Appendix E).Then the researcher observed the child during feedings and consulted with the 

Occupational and Speech Therapist to set a baseline feeding skill level. Additionally an 

individualized feeding skill level goal was set to achieve by the end of the study based upon 

consultation with the Occupational and Speech Therapist, and literature on age and 

developmentally appropriate feeding skills. An individualized treatment plan was then 

established to meet each participant’s specific criteria. The treatment plan goal or criteria was 

either reaching a new feeding skills level or increasing the duration of appropriate self-feeding 
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skills during meals. The latter of these two goals was more common with older children who had 

been cleared for oral feeding.  The older children also typically had a goal of decreasing 

maladaptive behaviors exhibited during meals. All of the treatment plans included using music as 

reinforcement for demonstrating an appropriate self-feeding behavior. A Music Therapist – 

Board Certified (MT-BC) worked with each child at least three times a week during or prior to a 

feeding, unless the child was sick, absent, or the child’s nurse stated that it was contraindicated 

due to the child’s health status.  

Each treatment session counted as a trial. The behavior modification techniques used 

depended on the criterion that needed to be met by the child. Over the treatment phase the Music 

Therapist Board Certified (MT-BC) used shaping though successive approximations, positive 

reinforcement, withheld reinforcement, and fading. While each of the four participants received a 

different individualized treatment, the individual child received the same treatment until the set 

criterion was met.  

When working with children with oral aversion or food refusal the MT-BC used shaping, 

fading, withheld reinforcement, and positive reinforcement. Many of these children occasionally 

exhibited the correct skills during baseline, but did not demonstrate the consistent skills for the 

duration of a meal. Therefore, these children were not taking enough nutrients orally and were 

not considered to be successfully oral feeding. These children needed to increase number of 

incidences and duration of proper self-feeding behaviors. In order to track progress toward 

meeting this criterion the MT-BC collected data on the percentage of required food or liquid 

taken correctly during a trial.  

The MT-BC used shaping and positive reinforcement when working with children to 

increase tolerance to oral stimulation. In order to show a child’s progress the MT-BC recorded 
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the percentage of time the participant tolerated oral stimulation during each trial. The MT-BC 

also worked with children to increase oral motor strength by using positive reinforcement and 

shaping. In addition to recording the amount of time music (positive reinforcement) was kept 

continuous during the trial, the MT-BC also recorded the time between suck bursts and the 

number of sucks in a suck burst at the beginning and end of the session to show increased 

consistency and endurance that term infants demonstrate. These data were graphed and place in 

the case studies to show each child’s progression in self-feeding skills with the addition of music 

therapy.  

Comparison Participants’ Data 

In order to have some comparison with music therapy treatment progress, the Speech 

Therapist’s files were searched for children with comparable demographics and their feeding 

progress without music therapy was analyzed.  

Comparison #1 

 This child was a 12 month old male who had a gastrostomy tube placed at almost 5 

months of age due to risk of aspiration. At eight months of age the Speech Therapist was 

working on oral motor strength and improved toleration of oral-sensory stimuli. She used the 

techniques for oral-facial stimulation, which included five minute stretches of the mouth muscles 

using a gloved finger and NUK brush shaped like a toothbrush that vibrated. This child was 

cleared for oral feeds with solid or pureed food, but has not yet been cleared to take liquids 

orally. The child was missing this step in the sequence of oral feeding development. The child 

still received supplemental nutrients and liquids through his tube due to continued aspiration 

risks of liquids. At the time of this oral feeding status he was 16 months old, 4 months post GI 

placement.   
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Comparison #2  

This child was a 26-month-old female who was first cleared to try purees and solids 

orally at 24 months of age. One month later at 25 months the child was cleared for thin liquid 

trials and started a new feeding plan that on the third week called for a regular diet with whole 

milk taken orally. According to the Speech Therapist’s plan of care, the Speech Therapist felt the 

child had oral motor weakness and lack of tolerance, because the child “pocketed” food 

(maintained food in the check that was not swallow) and showed an endurance decrease. To aid 

in the oral weakness the Speech Therapist used motor exercises and to increase tolerance the 

therapist used prompting and reinforcement. The child was not cleared for thin liquids until one 

month later at 25 months because of a swallow delay, which the Speech Therapist addressed by 

trying to quicken the swallow with thermal stimulation of ice chips. The child’s tube was 

removed 4 months after passing the test for thin liquids, or at the age of 29 months.  

Comparison #3 

 This child was a 30-month-old male. At 19 months of age the child was cleared 

for oral food trials with stage I, II, and III purees and a few weeks later soft finger foods. Three 

months later at 22 months the child was cleared to take thin liquids from a cup at the center. 

Finally at 25 months the child began taking Pediasure orally. At 31 months the Speech 

Therapist’s goal was to continue improving oral feeding skills. The child’s tube was taken out at 

33 months of age, 11 months after the child was cleared for oral liquid trials.   
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Case Studies of Music Therapy as Reinforcement for Feeding Problems 

Case Study #1 

Pinpoint: 

 Subject was a 15 month old male who was born prematurely at 37 weeks. The subject 

had a GI tube placed at the age of two months.  At 13 months of age the subject was cleared to 

do oral feeds by his physician. This clearance came 2 months prior to starting music therapy. The 

subject still received supplemental nutrients via gastrointestinal (GI) tube given when he did not 

take five ounces of whole milk by mouth daily. These liquids were given at the end of the day 

and were the required five ounces minus the amount taken orally by the participant. It was 

planned that once the child drank five ounces of liquid a day, not needing any supplemental 

nutrients, then his tube could be removed. Additionally the child needed to continue increasing 

the amount of food eaten orally.   

Record:  

 Upon observation subject presented some appropriate oral feeding skills, but did not 

exhibit these skills throughout the meal. The subject would stop eating prior to the average eating 

time of 20 minutes shown by other children in the classroom, exhibiting a lack of endurance and 

pacing. Additionally the subject would not accept all food presented showing a lack of tolerance 

for some food textures and flavors. The subject needed to increase the number of self-feeding 

skills exhibited during a meal and increase acceptance of all milk given to the child to achieve 

the required five ounces.  

Consequate:  

The Music Therapist- Board Certified (MT-BC) provided contingent music as 

reinforcement during lunchtime meals at least three times a week. When subject used an 
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appropriate self-feeding skill the subject was reinforced with live music for ten seconds. During 

the ten seconds if the subject did not exhibit another appropriate self-feeding behavior the MT-

BC stopped singing. But if another appropriate behavior was observed then the MT-BC 

continued singing. This process was used during the food and drink phase of the meal.  

Evaluate:  

Duration of feeding skills exhibited during each meal increased. After nine trials the 

subject was able to keep music continuous throughout the entire average mealtime of 20 minutes 

achieving the first goal set for the subject.  

Consequate II:  

 Music therapy used contingent music to reinforce eating all food placed in front of the 

subject. The music therapist would start by only putting a few pieces of food on the subject’s 

tray. When the subject ate all the food on the tray then the music therapist sang one song. The 

music therapist would continue this process, gradually adding more food required for music each 

session. This procedure was only used during the food portion of the meal. Contingent music 

based on the subject exhibiting the appropriate food behavior during milk intake was still used.  

Evaluate:  

 Subject’s amount of food take orally and variety of food taken orally both increased. (See 

Figure 1). Figure 1 shows that prior to treatment the subject was only taking 20% of the amount 

of milk given to him after finishing the meal of other foods. With treatment the participant was 

able to increase this amount to 50%. The participant regressed back to 25% after eating due to an 

increased amount of food taken during the meal prior to being given milk. Once the subject 

reached 100%, his tube was taken out and the MT-BC started treatment phase 2 to help him 

maintain milk intake. Finally Figure 1 shows that the subject was able to continue 100% milk 
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intake after music therapy treatment was removed.. The subject’s GI tube was removed at a little 

over 16 months of age after receiving contingent music therapy for 32 trials and 104 days after 

being cleared for oral feeding. The music therapist terminated treatment after 3 months when 

subject was successfully eating the majority of food given to him during meals at the center. The 

subject was discharged from the center two months later because the subject no longer had a 

medical condition with a nursing need.  

 

Figure 1. Shows subject #1 results for the percentage of milk drunk of the total amount given to 

the subject to drink during meal. The graph shows the progress over the 32 trials with music 

treatment and the subjects continued success after treatment was discontinued.  

 

Case Study #2 

Pinpoint:  

Subject was a 34-month-old male who was born premature at 24 weeks. Subject had a 

diagnosis of GERD, but passed a modified barium swallow test at 28 months. Occupational and 

Speech Therapists began feeding trials, but reported that it took coaxing and constant verbal 

praise to elicit the desired behavior. Additionally, he would purse his lips and refuse food 

throughout the session but would open his mouth when distracted. The subject’s tube was 
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removed because he had no medical need for a tube, but to meet nutritional needs the doctor had 

to order the subject to drink two bottles of Pediasure daily 9 weeks after clearance when subject 

was 31 months old. The Speech Therapist reported that the subject would only eat a few bites of 

food, but drank all of the Pediasure with no difficulty and the Occupational Therapist reported 

that the subject was a picky eater, refusing multiple food items. At the time of the study, the 

subject refused all food and only wanted to drink Pediasure.  

Record:  

 Upon observation the subject was capable of oral feeding and exhibited appropriate skills 

for subject’s age. Subject ate a few bites of lunch with coaxing and then threw the rest of the 

food on the floor, kicked his legs against the high chair, and screamed until he was given 

Pediasure.  

Consequate:  

 The music therapist used contingent instrument play and live music to reinforce self-

feeding behaviors, food acceptance, and absence of maladaptive behaviors. To decrease 

maladaptive behaviors the MT-BC withheld music, ignored the subject, and withheld Pediasure 

when the subject exhibited a maladaptive behavior. Before starting the meal the music therapist 

read the rules of lunch to the subject stating the criteria for the day (See Appendix F). Following 

the rules the MT-BC would remind the subject that if he broke a rule the subject would not get to 

play an instrument during the duration of the meal. At first the music therapist would only put 

one bite of food on the subject’s tray. When the subject ate the bite and the tray was empty the 

subject got to play a lollipop drum and sing with the music therapist. Throughout treatment the 

MT-BC would increase the amount of bites required to play music. While eating, if the subject 

was not exhibiting any maladapted behaviors the music therapist would sing live music. If the 
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subject exhibited a maladaptive behavior the music would stop and the MT-BC would ignore the 

subject until the behavior stopped. When the subject had completely eaten the required amount 

of food and stated that he was done, he was allowed to have Pediasure.  

Evaluate:  

 Subject’s amount of food eaten increased after just five trials with music treatment and 

the subject gained more weight during the treatment period (See Figure 2). Figure 2 shows the 

subject’s initial increase in amount of food eaten after five sessions, but during both times of no 

treatment due to illness the participant regressed. The last treatment phase shows some increase 

and maintenance of amount eaten, but the participant never reaches the amount eaten in the first 

treatment phase again. Figure 2 also shows that the participant gained weight during the 

treatment phases and lost weight during the no treatment phase. Throughout the time the 

researcher worked with subject no noticeable change was sustained due to the subject’s illness 

and inconsistent attendance at center. Subject’s maladaptive behaviors decreased throughout 

treatment.  

Case Study #3 

Pinpoint:  

 Subject was an 18 month old male who was born premature at 38 weeks with Pierre 

Robine Syndrome, which is a condition present at birth where the infant has a small lower jaw 

and a tongue that falls back in the throat at times making breathing difficult, and a soft cleft 

palate. Subject was able to feed after birth and take 4oz. of formula through a cleft palate feeder. 

At 10 weeks old the subject underwent a mandibular distraction where the jaw is slowly moved 

forward, but the surgery was not completely successful and after the surgery the subject 

developed a poor feeding pattern. A year after the surgery when the subject was 15 months old, 
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Figure 2. The upper graph shows the percentage of food ate during meals with the treatment of 

music as reinforcement. The lower graph shows the weight gain or loss of the participant 

throughout the time of the study. 

  

the subject was cleared by a modified barium swallow test for tries of nectar thick liquids with a 

Speech Therapist. Subject was receiving dry stimulation (use of anything other than food such as 

pacifier or spoon), feeding trials with stage I and II purees and sucking using a ring pop with the 

Speech Therapist. Subject did not tolerate oral stimulation for long periods of time making 

restless movements and moaning sounds. Additionally, subject could not perform a coordinated 

suck.  
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Record:  

 Subject was able to hold a pacifier in his mouth, but only for a few seconds at a time 

before spitting it out. The pacifier would be put back in the subject’s mouth, but after a few trials 

of this, he would begin restless movements and make a moaning noise. While the pacifier was in 

the subject’s mouth he was able to attempt a suck, but unable to perform a coordinated suck. The 

music therapist set a goal to increase duration of tolerance of oral stimulation as evidenced by an 

increase in time of holding the pacifier in mouth. Additionally, the music therapist set a goal to 

increase oral motor strength through successive approximations of a coordinated suck.  

Consequate: 

 To increase duration of tolerance to oral stimulation the music therapist provided 

contingent music as reinforcement for keeping pacifier in mouth. While the pacifier was in the 

patient’s mouth the music therapist provided live music. When subject pulled pacifier out or spit 

pacifier out the music therapist stopped music until the pacifier was back in subject’s mouth.  

Evaluate:  

 Figure 3 below shows the participant’s progress with the addition of consequate #1. The 

participant quickly increased tolerance to oral stimulation three trials, but then the participant 

became ill and the MT-BC was not allowed to work with the subject (See * on graph dates). The 

subject regressed over that time with no treatment, but was able to increase and maintain 

tolerance to oral stimulation over 8 trials. Again the subject became ill and regressed. The 

subject was able to increase tolerance to oral stimulation, but not to the high levels seen during 

the third, eighth and eleventh trials.  
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*Indicates when there was a long time span between sessions due to participant illness  

Figure 3. Shows subject #3 results for oral stimulation measured by the percent of time oral 

stimulation was tolerated during trials with music treatment.  

 

Consequate II: 

 In order to begin successive approximations of a coordinated suck and to increase oral 

strength, the music therapist switched to contingent music as reinforcement for positive oral 

movement of the pacifier. Positive oral movements included closing lips around the pacifier, 

moving the pacifier with the tongue, biting the pacifier, and attempting to suck. The music was 

played from the PAL device. Due to the subject’s age and physical limitation of mouth 

deformity, the subject was unable to hold the soothie pacifier, which is the only pacifier that 

works with the current PAL model. Therefore, the MT-BC triggered the PAL device by hand 

when the subject exhibited a positive oral motor movement using a pacifier of appropriate shape 

for his mouth. The music reinforcement lasted for 10 seconds past the subject’s last movement.  

Evaluate:  

 After three sessions using consequate II the participant was able to keep the music 

continuous for a majority of the session. Additionally the participant showed an increase in 
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positive movements with the pacifier and a decrease in restless movement during oral 

stimulation.  

Participant #3 was the only child at the center with the diagnosis of Pierre Robine 

Syndrome. The additional complications that come along with this diagnosis made this 

participant’s case more complex. Again this participant was unable to get another MBS test 

during the time of the study, but the results found in Figure 3 along with the documentation that 

the participant was able to trigger the music on the PAL device with a strong suck showed 

sustainable progress. The participant made these increases in oral motor strength and skill in 

three months. If the participant continued to develop oral skills at the same rate in another three 

months the participant should be able to take a bottle orally. 

Case Study #4 

Pinpoint:  

 Subject was a 5 month old male born premature at 29 weeks. The subject presented with 

GERD and an aspiration risk, so a GI tube was placed when the child was 4 months old. Due to 

medical issues, the subject was not going to be able to feed orally at the time of the study, but the 

Speech Therapist wanted to ensure that the oral motor skills already evident did not decrease due 

to lack of oral feeding opportunity. Additionally, the subject exhibited a weak coordinated suck 

that did not last the length of time required for bottle feeding.  

Record:  

 The subject was able to perform a weak coordinated suck with a pacifier, but was unable 

to hold the pacifier in his mouth and perform successive coordinated sucks for the average length 

of time required for bottle feeding, approximately 15 minutes. He would perform two to four 

weak coordinated sucks before dropping the pacifier from mouth. The subject would accept the 
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pacifier back in his mouth, but again would only perform two to four sucks before dropping the 

pacifier again. The subject would continue doing this for an average of 10 minutes before 

stopping.  

Consequate:  

 The music therapist used the PAL device to increase oral motor strength and duration of 

successive coordinated sucks. After the subject executed the appropriate suck the PAL device 

played 10 seconds of music. If the subject sucked again during that 10 seconds it would start 

another 10 seconds of music. If the subject did not suck then the music stopped after 10 seconds. 

The music therapist set the threshold for a required suck strength of 4 and required 4 sucks from 

the subject to receive the music. The music therapist would help the infant hold the pacifier in his 

mouth during the first several sessions, until his oral motor strength increased enough to hold 

pacifier in mouth without assistance. Intermittently throughout treatment the music therapist had 

to assist the subject with keeping the pacifier in the infant’s mouth or replace the pacifier in the 

subject’s mouth.  

Evaluate: 

 The MT-BC recorded the amount of time the participant was able to keep the music 

reinforcement continuous during the trial (See Appendix G). The top graph of Figure 1 shows 

these measurements and shows an initial decrease learning period for 3 trials followed by an 

increase over 11 sessions to meeting the goal of keeping the music continuous for the 

approximate length of time needed to take a bottle feed. Additionally the MT-BC recorded the 

number of sucks in the suck bursts during the trial. The first and last suck burst are graphed in 

the middle graph of Figure 4, showing the participant’s ability to keep a consistent suck over the 

trial time after 3 trials. Finally the MT-BC also recorded the participant’s pause time between 
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suck bursts throughout the session. Again the starting and ending pause time are graphed in the 

bottom graph of Figure 4 showing that after 11 seconds that participant was able to perform a 

more consistent suck, swallow, breathe pattern throughout the trial, which is needed to take oral 

feeds. The subject exhibited increased oral motor strength and met the goals set for PAL 

treatment, but he did not have another modified barium swallow study to clear him for liquid 

trials during treatment.  

Comparative Results 

This study examined the effects of music as reinforcement on the oral feeding outcomes 

of children with feeding difficulties. The trials to criterion design consisted of a baseline 

measurement and a treatment phase with an individualized goal for each subject. The amount of 

time spent in each developmental skill of oral feeding was recorded as well as any other 

secondary goals such as food intake or duration of oral stimulation. While this was not an 

experimental design, through comparison and evaluation of skill increase rate the researcher was 

able to show that the participants benefitted with the addition of music as reinforcement.  

The researcher compared the improvements made by participant #1 with comparison #1 

and #2 (See Table 2). Participant #1 took one less month than comparison #2 to transition to all 

oral feeding and have his G-tube removed. This shows a small benefit from the addition of music 

therapy, but the two subjects were different genders and research has shown that females develop 

faster than males including the development of feeding skills (Delany & Arvedson, 2008). 

Comparison #3 took 38 months more than participant #1 to transition to all oral feeds and have 

his G-tube removed. This child was a close match to Participant #1 according to specific 

demographics. Both subjects were of the same gender and were closer in age. This comparison   
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Figure 4. The upper graph shows the total amount of time the participant was able to 

keep the music continuous during treatment with PAL therapy. The middle graph shows the 

number of sucks emitted in the beginning and ending suck burst during each treatment. This 

graph shows reduction of frantic sucking bursts (40 or 70 sucks before a pause) and stable 

sucking of 3 to 4 sucks with a pause that is consistent with sustained feeding ability and a 

coordinated suck, swallow, and breathe pattern. The bottom graph shows the amount of time that 

the participant paused between suck bursts at the beginning and ending of each PAL session and 

reveals that the child extinguished lengthy pause time across the latter stage of treatment.  
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shows a substantial benefit from the addition of music as reinforcement for treatment of 

increasing oral feeding skills after a child received clearance to take all food and liquid orally. 

Table #2 

Progress Toward Tube Removal 

              

   Gender  Age at   Age at Tube  Amount of Time    

         Clearance   Removal        in Therapy 

              

Participant #1     M  13 months 16 months      104 days 

Comparison #2    F  25 months 29 months      121 days 

Comparison #3    M  22 months 33 months      331 days 

              

While Participant #4 was unable to have another modified barium swallow (MBS) test 

done during the length of the study, the participant’s progress can still be compared to 

comparison #1. Comparison #1 was unable to pass the thin liquid test of the modified barium 

swallow test at 18 months leaving a gap in the subject’s oral development. The results found in 

Figure 4 show the progress that participant #4 made over the course of PAL therapy. These 

results show an increase in endurance, oral motor skills, and coordination of the suck, swallow, 

and breathe response. These are the necessary skills needed to pass a thin liquid test. Having 

shown these skills, the participant should be able to progress in oral feeding trials after his next 

MBS test and should progress faster and more sequentially than did comparison #1.  

There were no comparison children similar to participant #2 and participant #3. Both 

participants showed increased feeding skill development. Because there were no comparable 

controls at the daycare center the researcher cannot definitively conclude that how this increase 
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was different from that obtained with Speech Therapy alone. The positive outcomes found with 

the addition of music treatment show benefits for the protocol developed. 
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CHAPTER THREE 

DISCUSSION  

Limitations of the Study 

 Initially when designing the protocol, it was intended the researcher would attempt 

treatments with the majority of children at the center with feeding difficulties. Multiple 

restrictions did not allow this to happen leaving the researcher with only four case studies. At the 

time this study was proposed to the research site, the full time Speech Therapist (ST) was 

accepting and excited about co-treatment. Between this proposal and the actual start of the study 

there was a personnel change due to a situation in the Speech Therapist’s family. At the time the 

study started the new ST had just started, had not had enough time to review all the children’s 

charts, and only worked part-time making co-treatment not possible. This led to the decision to 

work in consultation with the Speech and Occupational Therapists. This reduced the number of 

eligible participants since the researcher was not qualified to do oral feeding trials with children 

requiring a speech therapist by prescription.  

 In the state where this study occured, Medicaid and most insurance will only cover a 

modified barium swallow test every six months. Many children were ready for another test that 

might have cleared them and made them eligible for the study. Also these tests could have 

documented progress. Without new tests on the participants who received PAL treatment the 

researcher cannot definitely conclude that the use of music reinforcement through the PAL 

device increased oral motor skill or oral feeding skills through observation of skills that showed 

positive trends.   

 The researcher set a schedule for each child to receive at least three treatments a week, 

but attempted to provide more. Unfortunately with the participants’ complex medical situations 
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they often missed at least one day a week due to illness or medical appointments. A couple of the 

participants missed a few days to a week due to serious illnesses. When the participants missed 

several consecutive treatment days, progress was affected. Sometimes participants regressed to 

baseline skill level.  

 In addition to the missed time by the participants, the research only provided treatment 

during time spent at the center. Each participant received a meal in the home environment at 

night and received all meals at home on the weekend. Lack of parental involvement in this study 

may have hindered consistent results achieved by other behavioral studies where the mealtime 

techniques were taught and executed by the parents in the home environment. Furthermore, 

many of the participants were on Medicaid and came from low-income families. At the center 

the participants received two nutritious meals and a snack. The food the children received at 

home was not controlled for in the study and was not monitored to ensure it was nutritious.  

 Two studies used the behavior modification technique of appetite inducement (decreasing 

amount of nutrients given by GI tube) with children exhibiting food refusal and oral aversion 

(Byars, et. al, 2003; de Moor, Didden, &Korzilius, 2007). In both studies the children were 

successfully and efficiently weaned from nutrients received via GI-tube (Byars, et. al, 2003; de 

Moor, Didden, &Korzilius, 2007). Because this study was conducted at a daycare facility this 

withholding of nutrients was not allowed. The addition of this technique might have led to better 

results in the children with oral aversion and food refusal. Additionally, appetite inducement by 

reducing the amount of Pediasure given after a meal might have yielded better and faster results 

for participant #2.  

 The data collected for the participants with the goal of increasing food intake were 

inconsistent. Each day the participant was given a different amount of food to be eaten by 
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nursing staff. The researcher weighed each day’s meal before the start of the meal and then 

weighed it again after to find out how much food the participant ate. The amount of food was 

weighed in ounces. Unfortunately, the raw data of amount eaten did not reflect the participant’s 

progress because each day’s starting weight differed. The variability of the starting weight was 

due to the differing density in the variety of food served to the children at the center. The 

researcher was able to report a percent eaten by dividing the amount eaten by the starting amount 

of food to better show the participant’s progress. Taking the measurement of food served and 

eaten in volume instead of weight might have helped control for the variability.  

 A similar problem was found with recording data for Participant #1. The participant’s 

main goal was to consume at least five ounces of liquid per day by mouth or the remaining liquid 

not taken by mouth would have to be given through the participant’s gastrostomy tube. This 

amount was presented throughout the day. At each lunch trial a different starting amount of milk 

was given to the researcher and was the amount remaining after participant’s breakfast. Some 

days the participant drank all that was given in his cup during the researcher’s trial, but it was 

less than the amount drunk the day before due to the increased starting amount the previous day. 

The researcher calculated the amount taken by mouth as a percentage of the amount needed, five 

ounces, but it still did not accurately represent the participant’s progress. The progress could 

have been more accurately represented if the amount of liquid given by the researcher was 

controlled.  

Implications for Future Research 

 One of the benefits of this research is the development of a sequenced list of required 

skills for feeding for use in future research and clinical programs. Though sections of skill areas 

were found in the literature, a cogent, hierarchical, thorough list of requirements that covered all 
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possible feeding problems was not available. Hopefully this protocol will form the basis for 

increased research using music therapy for children with feeding problems.  

 Given the positive outcomes found in this study a study with an experimental design is 

needed for empirical evidence of the benefits of music therapy with feeding problems. In order to 

get the large number of participants needed for an experimental study, future research should use 

this protocol in multiple co-treatment settings with Speech and Occupational Therapists. Speech 

Therapists are certified to work with children cleared for oral trials with supervision. Co-treating 

would allow MT-BCs to also work with these children expanding the pool of eligible 

participants. When co-treating, all therapists would need to use compatible documentation. This 

would ensure that the documentation accurately represented the treatments given and the 

progress made by the participants.  

In order to gain the best results for the study the researchers should have the support of 

the children’s parents. The parent’s support and participation would greatly aid in the child’s 

success. The best way to ensure the parent’s support and involvement would be to offer parent 

trainings. This can be difficult if the child’s parents are both employed or cannot get to the 

daycare. One could go to the home environment for the first week to assist with the dinner meal 

and thereafter intermittently to ensure that the parents were trained and able to execute the 

treatment. If the parent used consistent treatments at home there should be more improvement in 

feeding progress.  

One of the most important things to consider when setting up the experimental study is to 

consider the data collection procedures. One way to better ensure proper measurements are taken 

would be to use a more specifically defined criterion with a small increment for trials such as 

each incidence of food presented, not an entire meal. The researcher recommends that weight be 
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used as a dependent measure to show the increase in food taken orally. Additionally, the amount 

of food or liquid taken orally needs to be collected. The researcher in this study took these 

measurements in weight calculated in ounces. This measurement works if you take a beginning 

and ending weight every day and show the results as the amount taken orally as a percentage of 

the amount given. A better way to take these measurements might be volume. The amount of 

food given to the child in volume is much easier to control for and the researcher could ensure 

the same amount of food in volume given to the participant every day.  

Clinical Recommendations for Music Therapy with Feeding Problems 

 This study shows some trends to justify the use music as reinforcement to aid in the 

development of oral feeding skills. In the clinical setting the protocol developed for this study 

would best be used by the MT-BC as a part of an interdisciplinary team to further reinforce the 

feeding skills being taught by the Speech and Occupational Therapists. Using the protocol makes 

it easy for a MT-BC to be become part of an individual child’s treatment plan after three simple 

steps. First the MT-BC observes the patient, researches more about the child’s diagnosis, and 

consults with other teams members to determine the client’s baseline feeding skill. Then the MT-

BC sets an individualized goal that is comparable with the goals of the team. Last the MT-BC 

develops a treatment plan that uses music as reinforcement to help the client reach his/her goal.  

When co-treating with the Speech Therapist, the MT-BC would have the opportunity to 

work with children with more severe feeding problems. If co-treating, the MT-BC would ensure 

that documentation is compatible with that of the Speech Therapist to accurately show the child’s 

improvement. In addition to the co-treating, the team would also need the understanding and 

flexibility of the child’s nurse. The nurse would need to be fully informed of the treatment plan 

and actively involved. The nurse would also need to be taught the techniques of reinforcement 
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being used. The nurse could then implement reinforcement during meals when the music 

therapist was not present.   

 In order to achieve the best clinical results, feeding training should be consistent. The 

child’s parents will have to be involved in their child’s treatment. The parents could be asked to 

come to the childcare location during a mealtime and receive training then. If having the parent 

join the team for training is not possible, then consider another option. Other options include 

sending the parents a task analysis of how to implement parts of the treatment plan during meals 

at home or offering to join the family for training during a meal eaten at home. A music therapist 

could also video a mealtime training session to send home for the parent’s to watch. Including 

the parents would help to ensure the child is receiving similar treatment at every meal.  

 While this protocol was implemented individually during this study, it could be used in a 

group setting. When working with older children with feeding problems, this protocol could be 

used in a group lunch setting and include the children’s peers without feeding problems. In this 

setting music could be contingent on required skills. Peer pressure and modeling would help 

skills advance. In order to execute this protocol with a group, the music therapist would first 

have to figure out which child had the lowest feeding skills level. This would become the 

baseline for all children. Contingent music would be used to reinforce this baseline skill so 

everyone in the group began to learn that an oral skill was triggering the music. After that, the 

MT-BC could gradually increase the required skill level for the music until the entire group had 

reached an appropriate feeding skill appropriate for their age.  
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APPENDIX A 

INFORMED CONSENT FORM 

 

 Informed Consent Form  

 

FSU Human Subjects Committee Approved on 1/19/2013. Void after 11/20/2013. HSC # 2012.9172 

T itle of Project: Effect of music as reinforcement on the feeding outcomes of infants and young 

children with oral feeding difficulties. 

 

Principal Investigator: Ellyn Hamm, MT-BC 

 

Participant Printed Name:           

 

This is a research study. Research studies include only people who want to take part. This form gives 

you information about this research, which will be discussed with you. It may contain words or 

procedures that you do not understand. Please ask questions about anything that is unclear to you. 

Discuss it with your family and friends and take you time to make your decision.  

 

1. Purpose of the Research:  
The purpose of this study is to examine the effects of music therapy on the oral feeding skills of 

children with GI tubes. You were selected as a possible participant because your child attends 

Pediatria HealthCare for Kids, receives most of his/her feeds through a GI tube, and healthcare 

staff indicated that your child does not have any oral anomaly that would prevent your child from 

learning to feed orally or any danger of child aspirating. About 16 children will participate in this 

research at Pediatria HealthCare for Kids.  

 

2. Procedures to Be Followed:  
If you agree to your child being in this study, your child will receive music as reinforcement 

!"#$%"&$%&'(%)*+&$*"&$#&,$(%&-.)/'01&#""'1&2.%""&2)3"1&4"%&5""67&Principle investigator will 

provide music as reinforcement through the PAL device or live music. All procedures will 

videotape for further analysis by t."&4%)*-)4/"&)*8"12)+92$%&$#&-.)/'01&)34%$8"'&$%9/&#""')*+&16)//1&
during treatment of music as reinforcement.  

 

The music therapist will begin by observing your child working with the speech therapist to 

$!29)*&,$(%&-.)/'01&129%2)*+ oral feeding skills. After your child has been observed the treatment 

phase will begin.  During these sessions the music therapist will implement the correct protocol 

listed below based on your child01&9+"&9*'&$%9/&#""')*+&16)//1&'(%)*+&-$-treatment with the 

speech therapist.  

 

:#&,$(%&-.)/'01&1(-6)*+&)1&12)// considered deficient or too unorganized for effective feeding then 

the PAL will be used. Treatment will begin 15 minutes before feeding and the music therapist 

will sing the infant to sleep after feeding.   

 

Live music reinforcement techniques will be used if your child is in the finger feeding, spoon 

feeding, or food chewing stage. Treatment will be implemented during feeding. The music 

therapist and speech therapist will set a specific feeding behavior to modify that approximates 

the next developmentally appropriate oral feeding skills for your child and each session. When 

your child engages in this behavior the music therapist will play live music for your child for 10 

seconds. If your child does not approximate the targeted feeding behavior again within the 10 

seconds then the music therapist will stop the music. The music therapist will not play music 

again until your child engages in another targeted behavior.  

 

3. Discomforts and Risks: 
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 Informed Consent Form  

 

FSU Human Subjects Committee Approved on 1/19/2013. Void after 11/20/2013. HSC # 2012.9172 

A possible risk of participation in this study is that your child could become uncomfortable 

during videotaping or your child could dislike the music therapy experience. If this happens, 

your child may stop participation in the study at any time by telling the researcher that your child 

does not want to continue, you would like to remove your child from the study, or you/your child 

would like to stop videotaping. Additionally if your child shows any signs of discomfort or 

overstimulation during treatment the music therapist will stop treatment. If your child decreases 

nutritional intake treatment will discontinued.  

 

4. Possible Benefits: 
a. Possible benefits to you: 

If you child participants in the study the your child may increase oral feeding skills, 

increase amount taken orally during feeds, and decrease amount taken through GI tube 

decreasing the need for the GI tube. This may cause a decrease in medical costs and may 

increase the quality of life for your child.  

 

b. Possible benefits to others: 
The information obtained from working with your child could help researchers better 

understand way to increase oral feeding skills in young children with GI tubes.  

 

5. Other Options that Could be Used Instead of this Research: 

Your child does not have to take part in this research study. If you do not want your child to 

participant in the study, your child will continue to receive standard care provided at Pediatria 

HealthCare for Kids.  

 

6. T ime Duration of the Procedures and Study: 
If you agree for your child to take part in this study, your child will participant in music as 

reinforcement during one feed three times a week until your child reaches the oral feeding goal 

set by the music therapist and speech therapist, until your child stops progressing in oral feeding 

skills, or after one year of participation in the study. Participation in this study does not require 

any additional time on your part and minimal additional time for your child during feeds with 

treatment. Additionally the research may keep your identifiable information to contact you after 

your child has finished the procedures in the study for follow-!"#$!%&'()*&#)*#+)!,#-.(/01&#
feeding skills. These questions will be short and only take a few minutes of your time by 

responding through email or phone conversation.  

 

7. Statement of Confidentiality: 
a. Privacy and confidentiality measures 

The records of this study will be kept private and confidential to the extent allowed by 

law. Information obtained from medical records will be labeled with a code number, and 

'.%#2%+#'.3'#43'-.%&#+)!,#-.(/01&#*34%#5('.#'.%#-)0%#*!46%,#3&&(7*%0#')#+)!,#-.(/01&#
,%-),0#5(//#6%#2%"'#(*#3#/)-2%0#8(/%#-36(*%'#(*#'.%#",(*-("3/#(*9%&'(73'),1&#)88(-%:#;*#'.%#
event of any publication or presentation resulting from the research; no personally 

identifiable information will be shared.  

 

Video recordings of procedures and data for analysis will be kept on the principle 

(*9%&'(73'),1&#-)4"!'%,<#5.(-.#(&#"3&&5),0#",)'%-'%0:#=)!,#-.(/01&#video recording will 

b%#/36%/%0#5('.#3#-)0%#*!46%,<#3*0#+)!,#-.(/01&#*34%#5(//#*)'#6%#3''3-.%0#')#(':#>.%#
",(*-("/%#(*9%&'(73'),#3*0#&"%%-.#'.%,3"(&'#5(//#9(%5#+)!,#-.(/01&#9(0%)&#8),#03'3#3*3/+&(&: 
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 Informed Consent Form  
 

FSU Human Subjects Committee Approved on 1/19/2013. Void after 11/20/2013. HSC # 2012.9172 

!"#$%&'()'%*#$'(+#,-'./-0&1,$%&'2/&3$%&04#,,0&$/(5$-"#,',$)022'--##$2#26#&,$2/3 also 
view the videos. In the event of any presentation resulting from the research utilizing 
+'5#0$&#)0&5'(.,7$308&$)"'*51,$+'5#0$2/3$6#$8,#5$/*0(.$9'-"$-"#$)"'*51,$4'&,-$(/2#$/(5$

medical condition, but not other identifiable information will be shared.  
 

b. The use of private health information 
:$+'5#0$&#)0&5'(.$04$308&$)"'*51,$4##5'(.,$9'**$6#$2/5#$'4$308$)"00,#$-0$%/&-')'%/-#$'($

-"',$,-853;$<08&$)"'*51,$5/-#$04$6'&-"7$.#,-/-'0(/*$/.#$'4$60&($%&#2/-8&#*37$9#'."-7$4##5'(.$

amount, sex, and diagnosis will be collected by the principle investigator from your 
)"'*51,$2#5')/*$)"/&-;$=0$0-"#&$"#/*-"$'(40&2/-'0($/608-$308&$)"'*5$9'**$6#$)0**#)-#5$if 
you choose to be part of this research study.  
 
Health information about your child will be collected if you choose to be part of this 
research study. If is possible that some of the other people/groups who receive your 
)"'*51,$"#/*-"$'(40&2/-'0($2/3$(0-$6#$&#>8'&#5$63$?#5#&/*$%&'+/)3$*/9,$-0$%&0-#)-$30ur 
)"'*51,$'(40&2/-'0($/(5$2/3$,"/&#$'-$9'-"08-$308&$%#&2',,'0(;$ 
 
!0$%/&-')'%/-#$'($-"',$&#,#/&)"$308$28,-$/**09$-"#$&#,#/&)"$-#/2$-0$8,#$308&$)"'*51,$"#/*-"$

'(40&2/-'0(;$@4$308$50$(0-$9/(-$8,$-0$8,#$308&$)"'*51,$%&0-#)-#5$"#/*-"$'(40&2/-'0(7$308&$

child may not participate in this research. Your permission for the use, retention, and 
,"/&'(.$04$308&$)"'*51,$'5#(-'4'/6*#$"#/*-"$'(40&2/-'0($9'**$)0(-'(8#$'(5#4'('-#*3;$A/-/$

collection forms, video recordings, and protected health information will be maintained 
indefinitely by the researcher for use in potential follow-up analysis.  
 
If you choose to let your child participate, you are free to withdraw your permission for 
the use and sharing of your health information at any time. You must do this in writing. 
Write to Ellyn Hamm and let her know that you are withdrawing your child from the 
research study. Her mailing address is Ellyn Hamm, College of Music, Florida State 
University, FL 32306-1180. 

 
If you withdraw permission for your child: 
 

! We will not longer use or share medical information about your child for this research 
study, except when the law allows us to do so.  

! We are unable to take back anything we have already done or any information we have 
already shared with your permission.  

! We may continue using the sharing the information obtained prior to your withdrawal if it 
is necessary for the soundness of the overall research. 

! We will keep our records of the care that we provided to your child as long as the law 
requires.  

 
The research team may use the following sources of health information. 

 
! B'5#0$&#)0&5'(.$04$308&$)"'*51,$4##5'(.,;$ 
! <08&$)"'*51,$/.#7$,#C7$/(5$5'/.(0,',7$9"')"$9'**$6#$06-/'(#5$4&02$08&$2#5')/*$)"/&- 

 
Representatives of the researcher or designee may use your )"'*51,$health information and share 
with other specific groups in connection with the research study.  
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 Informed Consent Form  

 

FSU Human Subjects Committee Approved on 1/19/2013. Void after 11/20/2013. HSC # 2012.9172 

 

! Pediatria HealthCare for Kids National Corporate Office  

 

!"#$%&'(#$)#')*#+,-'.)/$0%1$/"%-#$1'.-$2"3*45/$"#%*6"$378'-0%63'7$936"$6"#$8'**'937,$
people/groups outside Pediatria HealthCare for Kids for their use in connection with this 

research study. These groups, while monitoring the research study, may also review and/or copy 

1'.-$2"3*45/$original records.  

 

! The Office of Human Research Protections in the U.S. Department of Health and Human 

Services 

 

We will do our best to make sure that the personal information in your child's medical record will be 

kept private. However, because of the need to release information to the above parties, absolute 

confidentiality cannot be guaran6##4:$;72#$1'.-$2"3*45/$)#-/'7%*$"#%*6"$378'-0%63'7$3/$-#*#%/#4<$36$0%1$
&#$-#43/2*'/#4$%74$7'$*'7,#-$)-'6#26#4$&1$8#4#-%*$)-3(%21$-#,.*%63'7/:$='.-$2"3*45/$)#-/'7%*$378'-0%63'7$
may also be given out if required by law and in rare circumstances may be subpoenaed by the court.  

 

8. Cost for Participation: 
a. Costs: There is no additional cost to you or your child to participate in this study.  

 

b. T reatment and compensation for injury: 
>(#-1$#88#26$6'$)-#(#76$37?.-1$%/$%$-#/.*6$'8$1'.-$2"3*45/$)%-6323)%63'7$93**$&#$6%ken. In the 

event of injury resulting from this research, medical treatment will be made available, but 

will be provided at the usual charge. 

 

Costs for the treatment of research-related injuries will be charged to our insurance 

carrier or to you. Some insurance companies may not cover cost associate with research 

studies. If for any reason these costs are not covered by your insurance, they will be your 

responsibility. You will also be responsible for any deductible, co-insurance and/or co-

pay. You will not lose any legal rights by signing this form.  

 

9. Compensation for Participation: 
You will not receive any compensation for being in this research study.  

 

10.  Voluntary Participation: 
Taking part in this research study is voluntary. You do not have to participate in this research. If 

you choose have your child take part in this research, you have the right to stop at any time. If 

1'.$4#234#4$7'6$6'$*#6$1'.-$2"3*4$)%-6323)%6#$'-$38$1'.$4#234#4$6'$/6')$1'.-$2"3*45/$)%-6323)%63'7$37$
the research at a later date, there will be no penalty or loss of benefits to which you are entitled. 

The healthcare staff may take your child out of the research study without your permission. One 

)'//3&*#$-#%/'7$8'-$6"3/$9'.*4$&#$38$6"#-#$3/$0#432%*$4%7,#-$6'$1'.-$2"3*45/$)%-6323)%63'7:$ 
 

11.  Contact Information for Questions or Concerns: 
='.$"%(#$6"#$-3,"6$6'$%/@$%71$A.#/63'7/$1'.$0%1$"%(#$%&'.6$1'.-$2"3*45/$)%-6323)%63'7$37$6"3/$
research. If you have questions, complaints, or concerns, or believe that your child may have 

developed an injury related to this research, contact Ellyn Hamm at 256-348-9620 (phone), 

College of Music, Florida State University, Tallahassee, FL 32306-1180 (address), or 

elh11d@my.fsu.edu (e-mail). ='.$0%1$%*/'$2'76%26$6"#$)-3723)*#$37(#/63,%6'-5/$0%?'-$)-'8#//'-<$
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 Informed Consent Form  

 

FSU Human Subjects Committee Approved on 1/19/2013. Void after 11/20/2013. HSC # 2012.9172 

Dr. Standley, at 850-644-4565 (phone). If you have any !"#$%&'()'*)+'(+#*($),-'"%).'"*)+/&012$)
*&3/%),$),)*#$#,*+/)$"-4#+%5).'")6,.)+'(%,+%)7/#)80'*&1,)9%,%#):(&;#*$&%.2$)<"6,()=($%&%"%&'(,0)
Review Board (IRB) at 850-644-8633 (phone) or you may access their website at 

http://www.fsu.research.edu.  

 

 

Signature and Consent/Permission to be in the Research 
Before making the decision regarding enrollment in this research you should have: 

! Discussed this study with the principle investigator 

! Reviewed the information in this form 

! Had the opportunity to ask any question you may have 

You signature below means that you have received this information, have asked the questions you 

currently have about the research and those questions have been answered. You will receive a copy of 

the signed and dated form to keep for future reference.  

 

!"#$%&%'"($)*+,-."//0+12$34#%5-6+7-'#-*-($"$%8-9 By singing below, you indicate that you give 

permission for the participant (your child) to take part in this research.  

 

                                                                              

9&3(,%"*#)'>)?,*%&+&@,(%2$)  Date  Time  Printed Name 

Legally Authorized Representative 

 

A9&3(,%"*#)'>)?,*%&+&@,(%2$)B#3,00.)C"%/'*&D#1)E#@*#$#(%,%&;#)&$)*#!"&*#1)>'*)@#'@0e unable to give 

consent for themselves.) 

 

           

F#$+*&@%&'()'>)%/#)B#3,00.)C"%/'*&D#1)E#@*#$#(%,%&;#2$)C"%/'*&%.)%')C+%)>'*) 
?,*%&+&@,(%)A>'*)#G,6@0#5)H@,*#(%I)'*)H3",*1&,(IJ 
 

Person Explaining the Research: Your signature below means that the subject met all inclusion 

criteria, consent was obtained prior to any study procedures, you have explained the research, including 

procedures and requirements, viable alternative, and risks, to the participant/participant representative 

and have answered any questions he/she has about research, enrolled the subject in the study and given 

them a copy of the consent.  

 

 

                                                   

Signature of person who              Date      Time           Printed Name  

Explained this research 

 

(Only approved investigators/research coordinators and those trained in obtaining research informed 

consent and familiar with this research may explain the research and obtain informed consent.) 
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APPENDIX B 

IRB APPROVAL LETTER  

 

 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
 (850) 644-8673 · FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
 
Date:  
 
To:  
 
Address: 
 
Dept.:   
 
From:       Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
 
 
 
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                              
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.  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                      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 chairman 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 IRB00000446. 
 
 Cc:  
 HSC No.  

Ellyn Hamm <elh11d@my.fsu.edu>

543 East Call St. Tallahassee, FL 32301

MUSIC SCHOOL

Effect of Music as Reinforcement on the Feeding Outcomes of Infants and Young Children with Oral Feeding
Difficulties

11/20/2013

2012.9172

01/23/2013

11/21/2012

Jayne Standley <jstandley@fsu.edu>, Advisor
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APPENDIX C 

FEEDING SKILLS DATA SHEET

 

Feeding Skills Data Sheet 

Oral Feeding Behaviors Expected 
Age Level 

Date of 
Child’s 

Observed 
Skills Pre-MT 

Date & Time of 
Demonstrated 

Behavior 

Tube Feeding Skill Level    
• Fed when almost asleep, and does not 

spit up nutrition 

N/A 

  

• Accepts feeding by tube when awake 
with evidence of distress 

  

• Accepts feeding by tube when awake, 
no evidence of distress 

  

Nipple Feeding Skill Level    
• Accepts facial touch 

Birth 

  
• Accepts fingers, nipple in mouth   
• Opens mouth to receive nipple when 

cued 
  

• Opens mouth to receive nipple, no cue 
needed 

  

• Demonstrates adequate sustained 
closure – no sucking response 

  

• Demonstrates adequate sustained 
closure – weak sucking response 

  

• Sucks frantically without pacing (can 
result in apnea/bradycardia) 

  

• Sucks frantically without pacing with 
PAL dipped in sugar water 

  

• Paced sucking response for ! 
nutritional amount 

  

• Paced sucking response for more than 
! nutritional amount 

  

• Sucking adequate to complete feed   
• Brings hand to mouth  2 months   

Spoon Feeding Skill Level    
     Pureed Food    

• Looks at spoon 

4 – 6 months 

  
• Opens mouth   
• Accepts spoon   
• Accepts spoon, sucks food from spoon   
• Accepts spoon, sucks food from 

spoon, retains food, swallows 
  

• Swallows strained foods 6 months   
• Lips close around spoon  

6 – 8 months 
  

• Drinks from a cup with spills   
• Eats mashed, soft table food   
• Bite and release observed 

8 months 
  

• Moves food around in mouth with 
tongue 
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     Chewed Food    
• Looks at spoon 

8-12 months 

  
• Opens mouth   
• Accepts Spoon   
• Chews food, swallows   
• Bites & Accepts voluntarily   
• Develops rotary chew pattern   
• Holds spoon during meals   

Finger Feeding    
     Soft 

8-12 months 

  
• Puts finger to mouth   
• Dips fingers in pudding   
• Dips finger into pudding then puts to 

mouth 
  

• Shows pincer grasp to chase ice cube 
on tray 

  

    Chewed Food   
• Shows pincer grasp, picks up food   
• Puts food in mouth   
• Mouths, moves food to back, 

swallows 
  

Self-Feeding Skills    
• Eats table foods cut very small 

12-18 months 

  
• Lips closed during chewing   
• Brings food to mouth on spoon   
• Hold & drinks from cup with spills   
• Scoops food with spoon and brings to 

mouth 
  

• Chews with rotary jaw movement 

18-24 months 

  
• Distinguishes food vs. non-food items   
• Gives up bottle   
• Gives empty bowl or dish to adult   
• Uses cup without assistance   

Other Skills    
• Shows food preference 

24 months 
  

• Unwraps food   
• Washes hands   

 
• Goal set by speech therapist and music therapist for participant.  
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APPENDIX D 

SUSTAINED FEEDING SKILLS DATA COLLECTION 

SHEET 

Sustaining Feeding Skills Data Sheet 
 

 

Skill from 
Feeding Skills 

Sheet 
 

Date Start 
Time 

Stop 
Time 

Duration of 
Meal 

Amount 
of  

Food 
Before  

Amount 
of 

Food  
After 

Amount 
of  

Liquid 
Before 

Amount 
of 

Liquid 
After 
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APPENDIX E 

PARTICIPANT DEMOGRAPHIC INFORMATION FORM 

 
 

Participant Demographic Information 

 
Name:        DOB:   / /   
 
Born Premature:   Yes       No     If yes, CGA at birth:    Current GA:     
 
Race:     Caucasian   African American   Hispanic   
  
   Asian     Pacific Islander Other:      
 
Gender:   Male   Female  Date of GI tube placement:        /    /  
 
              
 
 
Initial Weight:     Date measured:      /         /   
 
 

Date Weight Gain Date Weight Gain 

    
    
    
    
    
    
    
    
    

 
 
              
 
 
Initial amount taken orally during feeds:     Date measured:  / /  
 
 

Date Oral Feed Amount Date Oral Feed Amount 
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APPENDIX F 

RULE FOR LUNCH FOR PARTICIPANT #2

 

Rules for Lunch 

 

1. Attempt to eat all of lunch.  

2. Eat a least 1    (specific vegetable written here). 

3. Eat a least 1    (specific fruit written here). 

4. Sit nicely in our chair not kicking or hitting chair.  

5. Use inside voice and kind words.  
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APPENDIX G 

PAL DATA COLLECTION SHEET 

PAL Data Collection 
 

Start Time:        End Time:         Music Continuous:   min 
 
 Triggers:     Threshold:    Music Duration:    
 

Initial Sucks/Bursts:     Pause Time:     
 
 Ending Sucks/Bursts:     Pause Time:     
 
Prompting:    mid       mod       max  Time until independent:     
 
Comments: 
 
 
 
              
 
Start Time:        End Time:         Music Continuous:   min 
 
 Triggers:     Threshold:    Music Duration:    
 

Initial Sucks/Bursts:     Pause Time:     
 
 Ending Sucks/Bursts:     Pause Time:     
 
Prompting:    mid       mod       max  Time until independent:     
 
Comments: 
 
 
 
              
 
Start Time:        End Time:         Music Continuous:   min 
 
 Triggers:     Threshold:    Music Duration:    
 

Initial Sucks/Bursts:     Pause Time:     
 
 Ending Sucks/Bursts:     Pause Time:     
 
Prompting:    mid       mod       max  Time until independent:     
 
Comments: 
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