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ABSTRACT 

 The purpose of this study was to examine the effect of a contingent live music 

intervention on full term infants’ amount of crying and parent-infant interaction in the first six 

weeks of life.  Subjects (N = 66) were parent-infant dyads who were randomly assigned to either 

a no-contact control or experimental treatment group.  The researcher wrote an original lullaby 

with each mother in the experimental group and gave instructions as to how to use the lullaby as 

reinforcement for infant quiet, non-crying behavior.  All subjects participated in an assessment 

for infant crying behaviors once a week for six weeks as well as a six-week follow up video of 

parent-infant interaction. 

 Infant crying behavior was measured by recording the total number of minutes each 

infant cried one day a week for six weeks.  Parent-infant interaction was measured by 

observation using the LoTTS Parent-Infant Interaction Coding Scale (Beatty, Stacks, Partridge, 

Tzilos, Loree, & Ondersma, 2011).  All participants were asked to complete a Value of Music 

survey, and the Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky, 1987).  All 

subjects in the experimental group were assessed once a week for six weeks for total number of 

times the contingent music was used. 

 Results indicated that there were significant differences between groups for mean crying 

time per week and mother-infant interaction behaviors.  Analysis by demographic variables such 

as mother parity, socioeconomic status, and marital status showed no significant group 

differences on infant crying or interaction scores despite the body of research showing these 

variables usually affect the quality of caregiver/infant involvement and attachment.  Mothers that 

used the contingent music intervention were more motivated to sing and valued the use of music 

with their infants more than did mothers in the control group.  The outcomes of this study 



 x

warrant the need for further research on additional benefits of decreased crying time on the 

infant/caregiver relationship including infant sleep time and caregiver stress. 
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CHAPTER 1 

INTRODUCTION 

 According to the Center for Disease Control and Prevention, there are an estimated four 

million babies born annually in the United States (Birth Data, September 29, 2015).  At birth, 

infants are equipped with different cries to signal their non-distressed and distressed states to the 

caregiver (Del Vecchio, Walter, & O’Leary, 2009).  The various cries can represent hunger, pain, 

thirst, boredom, fatigue, fussiness, injury, and indigestion that parents learn to distinguish in the 

first two weeks after birth (Ludington-Hoe, Cong, & Hashemi, 2002).  The frequency and 

duration of crying/fussing behaviors can be impacted by infant and maternal variables.  Factors 

that have been known to influence crying/fussing behaviors include infant temperament, 

pediatric conditions, birth weight and other physical factors related to birth, maternal sensitivity, 

care giving techniques, feeding practices, demographics, and lifestyles (Wurmser et al., 2006).  

Lifestyle changes and infant characteristics have been found to have a negative impact on the 

duration and frequency of crying behaviors.  Mothers who experienced negative lifestyle 

changes and reported high stress levels had infants who exhibited more crying behaviors during 

the first six months postpartum than infants of mothers with low stress scores and lifestyle 

changes (Wurmser et al., 2006).  In a study by Barr, Kramer, Pless, Boisjoly, and Leduc (1989), 

parents of newborns were given a questionnaire at two and six weeks postpartum assessing their 

infants’ temperament, feeding choice and socioeconomic status.  Results indicated that infant 

temperament was the most stable predictor of crying/fussing behaviors.  Infants who were 

assessed as having a “difficult temperament” cried and fussed more than infants with low 

temperament scores.  
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 Infant crying behavior is indicative of bio behavioral shifts during the first year of life 

and is often referred to as the crying curve (Barr, 1990).  This curve is reflected in the first six 

weeks of life when the newborn is experiencing physiological maturational changes affecting the 

duration and frequency of crying behaviors.  Most infants are susceptible to increased 

crying/fussing behaviors, especially in the late afternoon and evening hours until three months of 

age (Wurmser et al., 2006).  Within the initial hours after birth, crying spells can last up to 40 

seconds and as the infant matures, increase to 42.7 minutes a day in the first couple of weeks of 

life and peak at 120 minutes at six weeks when the infant is experiencing dramatic shifts in states 

of wakefulness distinguished by a rapid decrease in alert inactivity and increase in alert activity 

(Ludington-Hoe et al., 2002; Barr, 1990).  This peak is common across many cultures and has 

been explained by common maturational and neuro-developmental processes (Wurmser et al., 

2006; Ijzendoorn & Hubbard, 2000).  

 There is little research on the effect of music in the first weeks of life on infant crying 

behaviors and parent-infant interaction.  Positive maternal behaviors within parent-infant 

interaction can have a significant influence on infant crying as well as development (Ainsworth, 

1985). Many studies incorporate the use of contingent background music with premature infants 

or infants that have been diagnosed with colic to decrease crying and parental stress.  The 

purpose of this study was to determine the effects of creating an original lullaby for mothers of 

full-term infants to use as a reinforcement tool when their infants were calm and alert during the 

first six weeks of life.  Crying behavior and parent-infant interaction was assessed as well as the 

value of music use with infants and risk of postnatal depression.     
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CHAPTER 2 

REVIEW OF LITERATURE 

Aspects of the Early Mother-Infant Dyad 

 

 At the beginning of life, the mother dictates the behavioral dialogue that will shape the 

relationship between her and her infant.  The aspects of this early interaction is often explained 

by the theory of attachment which focuses on the child’s attachment to its mother and the effect 

of maternal sensitivity on infant behavior and its role in the development of infant-mother 

attachment patterns (Bretherton, 1992).  Within the first few months of life, infants have an 

innate need to be in close proximity with their primary caregiver and the primary function of the 

caregiver is to protect the infant (Ainsworth, 1985).  Common behaviors that increase attachment 

between the mother-infant dyad are crying, feeding, face-to-face interaction, close bodily 

contact, separation and reunion.  Ainsworth (1967) found that the aforementioned behaviors in 

early mother-infant interactions had a significant influence on infants’ behavior and path of 

development.  Because infants’ behaviors are driven by their physiological state, they rely on 

predictable and stable behaviors of the primary caregiver to not only establish a dialogic system, 

but expectations of regularities that happen to him/her within the first year (Ainsworth, 1985; 

Bakeman & Brown, 1977). 

 Maternal sensitivity has been shown to be an important condition of infant attachment, 

but other domains such as mutuality and synchrony, stimulation, positive attitude and emotional 

support have also had a significant impact (De Wolff & Van Ijzendoorn, 1997).  There are four 

major components to maternal sensitivity: (a) mothers’ awareness to infant signals; (b) an 

accurate interpretation of those signals; (c) an appropriate response to them; and (d) a prompt 

response to them.  This feature of maternal behavior has been found to be essential in enhancing 
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interaction by improving pacing of face-to-face interaction (Ainsworth, 1979) and infant 

responses such as joyful bouncing, smiling, and vocalizing in infants ages 6 to 15 weeks 

(Bleahar, Lieberman, & Ainsworth, 1992).  Bell and Ainsworth (1972) found that mothers who 

engaged in maternal sensitivity behaviors with their infants in the first weeks of life had more 

congruous mother-infant relationships and their infants cried less than those of mothers who 

were less responsive. 

 The need for close proximity in early mother-infant attachment provides mutual 

regulation of physiology and behaviors of both.  Close body contact between a mother and infant 

helps to regulate the infant’s temperature, respiration, energy conservation, crying and nursing 

behaviors while the infant increases the mother’s attention to needs, breastfeeding, and energy 

economy (Winberg, 2005).  Feldman (2007) found that maternal proximity and interactive 

behavior helped to regulate neurobiological, sensory, perceptual, emotional, physical and 

relational systems.  Even the presence of the maternal voice can have an organizing effect on the 

developing brain (Wingber, 2005).  

 It has been emphasized by several researchers that experiences based on contingency are 

important to the development of infants’ early behaviors and the mother-infant relationship 

(Goldberg, 1977).  It has been found that in order for infants to have a clear perception of the 

relationship between behaviors and related consequences, maternal responses to infant behavior 

must occur within 10 seconds of the behavior.  Some of the most effective maternal response 

behaviors that have elicited positive behavior responses from young infants are exaggerated 

facial expressions and movements, vestibular stimulation (bouncing, changing baby’s position) 

and auditory stimulation (singing, talking) (Kaye & Fogel, 1980; Osofsky & Danzger, 1974).  

Goldberg (1977) found that when maternal behaviors are provided on a consistent basis in 
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response to infant behavior, there was an increase in desirable infant behavior such as attention, 

smiling and vocalizing, and effective manipulation of states of arousal.   

Characteristics that Influence Parent-Infant Interaction and Infant Crying Response 

 Maternal Response.  Maternal response has been shown to have significant effects on 

infant crying behaviors and is one of the earliest and most frequent infant-mother interactions 

(Del Vecchio, Walter, & O’Leary, 2009).  Mothers who displayed high levels of maternal 

sensitivity had infants who cried less, quieted quickly after being picked up, and cried less when 

they were put down again (Grossmann, Grossmann, Spangler, Suess, & Unzner, 1985).  There 

are neurologic benefits as well.  Early brain scans that assessed neural plasticity in the first six 

months of life suggested that consistent maternal response to crying/fussing behaviors helped 

stabilize infants’ central nervous system allowing for a decrease in infant crying (Barr, St James-

Roberts, & Keefe (2001).  

 Mothers who have low levels of maternal responsiveness and sensitivity often have 

infants who become persistent criers (Ludington-Hoe et al., 2002).  Inability to respond 

consistently and appropriately has indicated an increase in negative infant behaviors (St. James-

Robertson, Conroy, & Wilsher, 1998), increased crying behaviors at three and nine months of 

age (Belsky, Rovine, & Taylor, 1984), and, ultimately, low maternal self-esteem and impaired 

attachment security with the infant (Ludington-Hoe et al., 2002).  The inability to identify 

various infant-crying behaviors can also have a negative impact on frequency and duration of 

crying/fussing.  Mothers who responded quickly to all distressed and non-distressed cries 

increased the amount of infant crying over time because the infant learned to use crying 

behaviors to communicate which caused long-term maladaptive parent-child interactions (Del 

Vecchio et al., 2009).  
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 Maternal holding, nonnutritive sucking on pacifiers, rhythmic movements such as 

bouncing, mother’s voice, heartbeat sounds, lullabies and music have all been proven effective in 

reducing infant crying behaviors (Ludington-Hoe et al., 2002; Hunziker & Barr, 1986).  

Educating parents on appropriate maternal responsiveness and sensitivity could help to prevent 

responses to crying that could affect their infants’ health in a negative way.  In a study by Wal, 

Boom, Pauw-Plomp, and Jonge (1998), poorly educated mothers in the first couple of months of 

their infant’s life used inappropriate soothing techniques such as shaking, slapping and placing 

their infants to sleep in a prone position more often than highly educated mothers. 

 Spousal Support.  There are several variables that influence the transition to motherhood 

and mother-infant interactions: the source of support; the distinction between quantity of support 

and support satisfaction; support acting as a buffer of negative life stress; and negative aspects of 

support (Goldstein, Diener, & Mangelsdorf, 1996).  Spousal support has been reported as the 

most common type of postpartum support and can have a significant effect during the prenatal 

and postpartum periods on maternal behaviors and mother-infant interactions.  Many studies 

have shown that mothers who received high levels of spousal support prenatally experienced a 

positive postpartum adjustment during the transition to motherhood (Crnic, Greenberg, Ragozin, 

Robinson, & Basham, 1983; Wandersman, Wandersman, & Kahn 1980).  Goldstein et al. (1996) 

found that mothers who had large social support networks and were satisfied with spousal 

support prenatally were more attentive with their infants at 3 months of age and experienced 

more positive moods indicating that social support, mood, and maternal personality were 

important predictors of parenting quality.  There has also been evidence that married women and 

their infants had more positive relationships and home environments than women who were 

single or in a cohabiting relationship (Rosenkrantz-Aronson, 2004).  
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 Due to lack of support and other variables, single mothers often experience high levels of 

stress, which can negatively effect mother-infant interactions.  Copeland and Harbaugh (2005) 

found that single mothers scored much higher on a parenting stress index at six-weeks 

postpartum than those who were married.  In a study by Crnic et al. (1983), mothers who 

reported low levels of support with high levels of stress were less sensitive and responsive to 

their infants at one month of age.  They were also unclear in the cues they provided their infants 

and as a result, their infants were less responsive and unclear in behavioral cues making parental 

response more difficult.  It has also been found that mothers with low levels of support can have 

infants who are more irritable in the first three months of life (Crockenberg, 1981).   

 Primiparous vs. Multiparous.  Mother-infant bonding begins in the prenatal phase and 

can be affected by the mother’s parity.  Even though research findings regarding parity on early 

maternal attachment are inconsistent, there is an understanding that higher maternal fetal 

attachment scores lead to stronger mother-infant attachment and interaction (Cannella, 2005).  In 

a study assessing psychosocial factors in the prenatal period, Pascoe, Kokotailo, and 

Browkhuizen (1995) found that primigravida mothers scored higher on maternal fetal attachment 

than multigravida mothers.  In the postpartum phase, however, experienced mothers seem to be 

better connected with their newborns and provided more frequent, various modes of physical 

contact and developmental care (Ferber, 2004).  It has also been found that multiparous mothers 

were more competent one month postpartum and could discriminate between hunger and pain 

cries better than primiparous mothers (Stallings, Fleming, Corter, Worthman, & Steiner, 2001; 

Mercer & Ferketich, 1995).  These differences in maternal response could be due to higher stress 

levels experienced by first-time mothers.  Hung, Yu, Chang, and Stocker (2011) found that 

stressors were different in the first 6 weeks postpartum between primiparous and multiparous 
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mothers.  First-time mothers were more concerned about the ability to properly care for their 

infant and displayed frustration from their lack of experience and skills while multiparous 

mothers worried more about the effect of the infant on their family.   

 Socioeconomic Status.  There is limited research on the effects of socioeconomic status 

on maternal and infant interaction, however, much of the data indicate that mothers from low 

income and low educational backgrounds will have less rich interactions with their infants due to 

the various stressors and psychological effects of their environment.  Starting in the prenatal 

phase, women living in poverty reported high maternal fetal attachment, however, once their 

infants were born, lower fetal attachment scores were reported caused by an increase in family 

and financial stress (Fisher, Fagot, & Leve, 1998).  In a study by Boyd, Zayas, and McKee 

(2006), low-income African American and Hispanic mothers experienced lower maternal 

interaction scores due to crowding in the home, poor housing, and crime.  Another variable that 

has been associated with lower parent-interaction scores is length of maternity leave.  Mothers 

who had to return to work shortly after the birth of their baby because of financial reasons 

reported higher levels of frustration, displeasure with their infant, and displayed a lack of 

sensitivity and responsiveness to their infants’ cues (Clark, Hyde, Essex, & Klein, 1997).  

Maternal depression has also been shown to be a significant factor associated with lower 

socioeconomic levels leading to lower maternal interaction scores (Petterson & Albers, (2001).   

 Many studies have found that infants raised in low socioeconomic environments 

experienced low levels of cognitive, motor and social development (Petternson & Albers, 2001).  

This could be due to the fact that mothers living in low socioeconomic environments have 

displayed lower competence and maladaptive behaviors that led to harsh and neglectful parenting 

(Bradley & Corwyn, 2002).  After finding that a large number of low-income mothers and 
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infants had extremely low interaction scores compared to mother-infant dyads from an average-

income sample, Schiffman and Omar (2003) suggested that early interventions would be critical 

to improve mother-infant interactions with families of lower socioeconomic status.    

 Postnatal Depression.  Disturbed mother-infant interactions attributed to postnatal 

depression, which is diagnosed in 20-40% of mothers, has been reported to be a universal effect 

across different cultures and socioeconomic status groups (Field, 2010).  Depressed mothers 

spend a significant amount of time in negative behavior states and typically provide less 

stimulation, display flat facial affect and are less sensitive to their infants’ needs (Murray, Fiori-

Cowley, Hooper, & Cooper, 1996).  Paulson, Dauber, and Leiferman (2006), found that mothers 

with postnatal depression were less likely to engage their infants in enriching activities such as 

story telling and playing peek-a-boo.  Research has indicated that infants as young as 2 to 3 

months of age reflected the negative behavior of their depressed mothers causing them to be less 

attentive and active and more avoidant and fussy (Field, Healy, Goldstein, & Guthertz, 1990; 

Murray et al., 1996).   

 The aforementioned infant responses have been attributed to speech and touch behaviors 

of depressed mothers.  Past research has indicated that infants are less responsive to speech of 

depressed mothers due to lower speech utterances, and decreased vocal affect (Herrera, 

Reissland, Shepherd, 2004; Kaplan, Bachorowski, & Zarlengo-Strouse, 1999).  Depressed 

mothers have also been found to engage more in negative touching behaviors with their infants 

through rough tickling, poking, tugging and pulling causing their infants to spend greater periods 

of time touching themselves more than toys or caregivers to possibly compensate for the lack of 

positive touching (Herrera et al., 2004; Malphurs, Raag, Field, Pickens, & Pelaez-Nogueras, 

1996).      
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Developmental Outcomes 

 Positive mother-infant interactions within the first year of life have been found to be 

essential for healthy infant and child development.  Even within the initial hours after birth, 

mothers who practiced skin-to-skin contact had infants with better self-regulation and reciprocity 

one year after birth than those who were placed in the nursery (Bystrova et al., 2009).  The 

mother-infant relationship has been shown to effect social and cognitive development and is 

directly influenced by the quality of the infant’s attachment to the mother (Ainsworth & Bell, 

1972).  One of the elements of this early relationship that is imperative for development is 

synchrony, or the adaptive and reciprocal behaviors between mother and infant that promote 

rewarding interactions (Reyna & Pickler, 2009).  Feldman, Greenbaum, and Yirmiya (1999) 

found that mother-infant synchrony at 3 and 9 months of age predicted positive self-regulation at 

2, 4, and 6 years of age, lower levels of behavior problems at 2 years of age and helped to shape 

adolescent’s capacity for empathy at 13 years of age.  Lower levels of synchrony have been 

associated with lower social-emotional adjustment in 2-year old infants (Feldman, 2007).  

Positive mother-infant interactions have led to strong attachment behaviors, which also have an 

affect on development.  Ainsworth (1979) found that infants, who were securely attached to their 

mothers at 1 year of age, were more cooperative, positive, and less aggressive and avoidant 

toward their mothers and strangers.  As they grew, they were more competent, better at problem 

solving, and achieved higher scores on developmental and language tests.  It was also indicated 

that positive mother-infant interactions increased cognitive-perceptual development at 3-years of 

age (Lewis & Goldberg, 1969). 

 Postpartum depression has been found to significantly impact infant development due to 

the early disturbances found in the mother-infant dyad.  In a study by Moehler, Brunner, Wiebel, 
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Reck, and Resch (2006), maternal depressive symptoms at two weeks, six weeks, and four 

months after birth were strongly associated with a lower quality of maternal bonding from two 

weeks until 14 months of age.  The inability of these mothers to respond appropriately and 

consistently to their infants’ cues has been found to increase the anxiety level of the infants as 

well as disrupt normal cognitive and social-emotional development (Ainsworth, 1979).  Murray 

and Cooper (1997) found that infants at one year of age with mothers with severe postpartum 

depression had poorer infant motor and mental development and at 19 months displayed lower 

interactive behaviors, concentration, and more negative responses when interacting with their 

mothers.  They also had increased behavioral problems at 18 months such as sleeping and eating 

problems, temper tantrums, and separation difficulties. 

Music and Mother-Infant Interaction 

 Research addressing maternal interaction and music is very limited and has addressed the 

effects of music on interactions within a group setting.  Studies have shown that music groups 

increase communication (gestures) and social interaction within parent-infant dyads (Gerry, 

Unrau, & Trainor, 2012) as well as improve parenting behaviors and mental health (Nicholson, 

Berthelsen, Abad, Williams, & Bradley, 2008).  Within the field of music therapy, the effects of 

joint music making have been assessed among mother-infant dyads in which there was an 

interruption in the maternal bonding process.  Edwards (2011) found that group music therapy 

sessions with mother-infant dyads displaying low maternal bonding increased interactions and 

interpersonal engagement.  Walworth (2009) piloted a developmental music group offered once 

a week for five months for infants born premature and their mothers.  Results showed there was 

an increase in parent-infant toy play as well as more positive parental play behavior with infant.   
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  There have been notable benefits for mothers and caregivers when taught to use music 

with their infants during the first weeks of life.   Whipple (2000) trained new mothers on how to 

use music developmental techniques with their infants who were in the neonatal intensive care 

unit.  Results showed parents were more appropriate in parental responses to their infants and 

had lower levels of stress.  Mothers who sang to their infants within the first weeks of life 

realized how important the use of live music was for their infants and used it more during care 

than mothers who were not instructed to use music (Cevasco, 2008).  In a study by Velismas 

(1999), first time mothers were trained to use music and movement to soothe their newborns in 

group music therapy classes.  The mothers in this study reported being more relaxed and used 

live lullaby singing more to soothe or stimulate their infants than parents who did not participate.  

Newborn Infants’ Responses to Auditory Stimuli 

 Infant Responses to Maternal Voice.  There have been many research studies assessing 

infants’ responses to the maternal voice and have found that preference and developmental 

affects of the mother’s voice begins in the fetal environment.  Krueger (2010) reported that the 

mother’s voice plays an integral part in normal fetal development by stimulating maturation of 

the sensory system among other events such as touch, light, and smell.  Fetuses hearing their 

mothers’ voice as well as their mothers’ voice speaking in their native language experienced a 

significant increase in heart rate versus hearing a strange female voice or their fathers’ voice 

providing evidence that memory and learning of voices and language takes place before birth 

(Kisilevsky et al., 2009).  Hepper, Scott and Shahidullah (1993) measured fetal body movement 

and found that fetuses moved significantly less when their mother spoke compared to hearing 

their mothers’ voice through a tape recorder indicating that the low frequency sounds of the 

maternal voice are more familiar when transmitted internally to the fetus.  Preference for the low 
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frequency sounds of the maternal voice was prevalent in newborns in a study by Spence and 

Freeman (1996).  Newborn infants sucked more when the maternal voice was played through a 

low pass filter compared to a strange low-pass female voice or a whispered voice showing a 

transfer of preference from the fetal to newborn environment.  Premature infants have shown 

discrimination for the maternal voice as well.  Krueger (2010) found that the maternal voice 

stabilized heart rates in premature infants which helped them adapt to the environment of the 

neonatal intensive care unit when hearing their mothers’ voice for 30 minutes once a day the first 

couple of weeks of life.    

 Newborns are born with auditory competencies that make them more sensitive to 

rhythmicity, intonation, frequency variation, and phonetic components of speech that support a 

variety of developmental functions such as mother-infant bonding and language acquisition 

(DeCasper & Fifer, 2004).  This finding suggests that the newborn’s preference for the maternal 

voice makes the period shortly after birth a critical time for bonding between mother and infant.  

The ability to memorize auditory features while in utero fosters discrimination and preference of 

the maternal voice.  DeCasper and Spence (1986) found that newborns identified and preferred a 

recording of their mothers’ voice shortly after birth.  Pregnant mothers recited a passage for the 

last six weeks of pregnancy.  Newborns in the experimental group activated a recording of their 

mothers’ voice reciting the story they had heard in utero more times than a recording of a novel 

story by a strange female voice suggesting that newborns can remember the acoustical properties 

of the maternal voice.  This finding was emulated in similar studies.  Newborns without any 

postnatal experience of the mother’s voice were still able to identify it among other female 

voices by reacting significantly more when hearing a recording of it (Querleu, 1983).   
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 Infant Responses to Maternal Voice and Music.  Infants aged two to eight months 

were able to discriminate between the maternal voice, a strange female voice and music during 

an operant listening task (Standley & Madsen, 1990).  Even though there was not a statistically 

significant preference for any of the stimuli, infants preferred the mother’s voice more than the 

female voice or music, but preferred the music more than the female voice when measured by 

mean listening time.   Younger infants most often preferred the mothers voice more while older 

infants preferred the mother’s voice and strange female voice equally.  A behavioral analysis of 

videotapes indicated that intent listening was almost three times greater during the music stimuli 

as was greater eye fixation and less movement.   

 When comparing preference of speech and singing with the maternal voice, Nakata and 

Trehub (2004) found that infants aged 5 to 6 months preferred the maternal singing voice when 

presented with a four-minute audiovisual stimuli of their mother singing and speaking in three 

different sessions.  Infants overall engaged in greater amounts of cumulative fixation, initial 

fixation and greater fixation accompanied by minimal body movement when viewing the 

maternal singing audiovisual stimuli.  These findings may reflect the calming effects of maternal 

singing, which have shown to cause a reduction in sustained arousal behaviors (Shenfield, 

Trehub, & Nakata, 2003).   

Parental Singing to Infants 

 Motherese.  Motherese, also known as infant directed speech (IDS), is a special form of 

speech that is used by mothers, fathers, and caregivers with infants and is characterized by using 

a higher fundamental pitch, prosodic exaggerations and repetition which give motherese  a song-

like quality that infants are attracted to (Cooper, Abraham, Berman, & Staska, 1997).  Twenty 

one-month-old infants heard recordings of maternal motherese and adult speech, but did not 
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show a significant preference for either; however, when presented with motherese and adult 

speech by a strange female, they preferred the motherese significantly more (Cooper et al., 

1997).  Infants are especially attuned to the prosodic content and pitch of motherese.  Fernald 

and Kuhl (1987) found that four-month- old infants, who were exposed to adult speech and 

motherese devoid of lexical content, displayed a strong listening preference for pitch patterns in 

motherese, but not for amplitude or duration.  It has been suggested that these acoustical 

elements are fine tuned to infant attention and arousal levels.  In a study by Fernald (1985), 

infants spent significantly more time looking in the direction of the strange female motherese 

voice recording than the adult speech recording.   

 Infant directed speech aids in many aspects of infant development when used 

contingently on infant responses.  The prosodic patterns in motherese helped infants convey 

mothers’ affect, influenced emotions, increased attention and arousal, and facilitated associative 

learning through longer eye gaze periods (Saint-Georges et al., 2013).  The perceptual, social, 

and linguistic properties of motherese have been found to support language acquisition as well 

(Golinkoff, Can, Soderstrom, & Hirsh-Pasek, 2015). 

Maternal depression can impact the developmental effects of motherese on infants.  Face-to-face 

interactions between 36 mother-infant dyads were analyzed and results indicated depressed 

mothers were significantly slower in their responses to infant vocalization, used more utterances 

and pauses, and were less likely to use the acoustical characteristics of motherese increasing their 

infant’s risk for psychopathology (Bettes, 1988). 

 Infant-Directed Singing.  Infant directed singing (IDS) is similar to infant directed 

speech and is utilized most often within playful situations, but also during instrumental activities 

such as bathing, diaper changing, feeding and sleep preparation (Nakata & Trehub, 2004).  The 
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effects, modifications and perceptions of infant-directed singing are similar to those of infant –

directed speech.  Trainor (1996) found that when mothers sang a song of choice to their infants, 

their infants attended to the modifications in their mothers’ voice and that those changes were 

perceived to be more loving by adult raters than non-infant directed singing.   Fifteen mothers 

and 13 fathers were recorded singing to their infants and then recorded singing the same songs as 

if their infants were in the room.  Results indicated that parents intuitively adjusted their infant-

directed singing using similar changes found within motherese such as using higher pitch levels, 

slower tempos and singing in a more emotionally engaging manner, characteristics which are 

highly salient to infants (Trehub et al., 1997).   

 It has been documented that infants have a strong preference for infant-directed singing 

beginning shortly after birth.  Masataka (1999) assessed preferences of 15 two-day-old infants 

for infant-directed singing and adult-directed singing.  All infants were born to either English or 

Japanese deaf parents.  The results indicated that the infants attended longer to the audio-visual 

stimulus when looking produced infant-directed singing suggesting a stronger preference for IDS 

that is not dependent on any prenatal or postnatal experience.   Infant six months of age 

displayed significantly longer periods of sustained attention when presented with audio-visual 

presentations of maternal singing than maternal speech evidenced by greater overall fixation and 

minimal body movement (Nakata & Trehub, 2004).  The increase in infant attention and 

decrease in body movement is consistent with the findings that maternal singing helps to regulate 

arousal levels.  In a study by Shenfield, Trehub, and Nakata (2003), mothers sang to their infants 

for ten minutes while saliva samples were collected from the infants before and after.  Results 

showed that infants with lower baseline levels experienced increases in cortisol levels while 

infants with higher levels experienced reductions.  These effects could be due to the heightened 
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emotion and expressivity found in IDS.  Acoustic properties of infant-directed singing and non-

infant directed singing from Trainor’s study (1996) were analyzed and results indicated that 

infant-directed singing included more jitter and shimmer which were associated with an 

increased intensity of emotion.  Higher pitches and variability in intensity were highly associated 

with the emotional profile of joy while lower frequency singing was more consistent with the 

emotional profile of happiness (Trainor, Clark, Huntley, & Adams, 1997).   

 Infants seem to prefer maternal singing more in the first few months of life, however, it is 

still effective in eliciting attending behaviors later in the first year.  Etoile (2006) conducted a 

study in which 70 mothers of six to nine-month-old infants were videotaped during six different 

interactions, which included singing an assigned song, a stranger singing an assigned song, 

singing a preferred song, reading a book, playing with a toy, and listening to recorded music.  

Results showed that maternal singing was just as effective as reading a book or toy play in 

sustaining infant attention and arousal suggesting that maternal singing could help to establish a 

secure mother-infant relationship aiding in more favorable infant development.   

 Play Songs and Lullabies.  Lullabies and play songs have been widely used by 

caregivers with infants across cultures throughout history (Trehub et al., 1997).  Data showed 

that younger infants preferred more regular sound sequences than older infants similar to the 

regularity found in infant directed speech and singing (Nakata and Mitani, 2005).  The repetitive, 

regular sequences embedded within lullabies and play songs are highly salient to infants and 

provide musical expectancy while being sung in a range of optimal sensitivity (Conrad, Walsh, 

Allen, & Tsang, 2011).  Infants’ preferences for these types of songs are affected by acoustic 

elements as well.  Tsang and Conrad (2010) played unfamiliar lullabies and play songs at various 

pitches for six- to seven- month- old infants.  The results indicated that infants preferred lower-
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pitched versions of lullabies and higher-pitched versions of play songs suggesting that the 

affective nature of music as well as the context can have an effect on preference.  Tempo is 

another acoustic component that has been analyzed to assess infants’ preference.  Using a head-

turning preference procedure, 24 six- to seven- month old infants preferred fast tempo versions 

of play songs, but did not display any preference for various lullaby tempos.   

 In a survey by Trehub et al. (1997), mothers reported singing the most to infants (74%) 

versus older children and other caregivers and sang songs that were more simple in form and 

child-appropriate such as Twinkle, Twinkle, Little Star.  Fathers sang less (14%) and were more 

apt to use complex folk or popular songs that were altered for their infant.  Rock, Trainor, and 

Addison (1999) asked adult participants to listen to recordings of mothers singing the same song 

twice to identify which one was intended to be a lullaby and which a play song.  Results 

indicated that the participants were able to distinguish between the two styles and reported 

lullabies as being smooth, soothing and airy while play songs were described as being brilliant, 

rhythmic, and having more of a smiling tone.  Infants’ behavior was analyzed as well during 

recordings and it was found that the infants focused their attention toward themselves and 

vocalized more during the lullaby trials and were more attentive to caregivers during play-song 

trials supporting the theory that various messages are communicated to infants through lullabies 

and play songs.   

 Communicating Through Singing.  Two primary reasons caregivers sing to infants are 

to express emotional information and regulate infants’ state, which helps to promote adaptability 

in development (Trainor & Schmidt, 2003).  Both play songs and lullabies facilitate various 

emotional messages that infants are able to decode (de l’ Etoile, 2006).  In a review of  literature, 

Creighton (2011) reported that lullabies were often used to soothe infants and induce sleep while 
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play songs were used during routine care or playful interactions to increase emotion and 

stimulation.  It was also found that mothers intentionally altered their singing with affect specific 

to each situation to support the emotional regulation of their infant.  This finding is also evident 

of mothers described as having low maternal attachment interactions with their infants.  Mothers 

who were deemed as autonomous, dismissive, or preoccupied were asked to sing a play song of 

their choice in their six-month-old infants’ presence and absence.  Raters who were blind to each 

mothers’ classification listened to each recording and rated the level of emotional involvement.  

It was found that mothers were more expressive in their singing in the presence of their infant, 

even if they were classified as being dismissive or preoccupied (Milligan, Atkinson, Trehub, 

Benoit, & Poulton, 2003).   

 Fernald (1989) found that the prosodic patterns found in infant-directed speech and 

singing were pertinent in delivering meaningful information to preverbal infants.  Eighty adult 

subjects were asked to identify communicative content in infant and adult-directed speech 

samples from mothers of 12-month-old infants in five contexts: attention-bid, approval, comfort, 

game/telephone, and prohibition.  All recordings were filtered to eliminate linguistic content.  

Results showed that the participants were significantly more accurate when identifying the 

speaker’s intent when listening to infant-directed speech versus adult-directed speech.  These 

findings suggest that the rising and falling prosodic content in infant-directed speech and singing 

can provide preverbal infants with valid cues to the communicative intent of the caregiver.  

Contingent Music and Infant Behavior 

 Desired Behavior.  In a meta-analysis by Standley (1996), it was reported that 

contingent music was more effective in increasing desirable behaviors and decreasing 

undesirable behaviors than contingent non-music stimuli. It was also found that adults and 
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infants responded best to contingent music for obtainment of educational or therapeutic 

objectives .  When working with infants, operant conditioning procedures for learning have 

produced successful results (DeCasper & Carstens, 1981).  Using contingent music as a tool for 

reinforcement had a significant, positive impact when learning a variety of behaviors such as 

sucking/feeding, crying, movement and listening in infants born premature through eight months 

of life (Standley, 2001).    

 Finkelstein and Ramey (1977) tested arm movement in ten, eight-month-old infants using 

contingent music as reinforcement on four consecutive days.  Results indicated response rates 

increased significantly throughout the first three sessions for infants receiving music in response 

to arm movement indicating that there was a transfer effect across sessions.  Infants receiving 

non-contingent music showed no significant change in response or transfer.  Twenty-four infants 

aged two to eight months used a mercury switch attached to their foot to determine preference 

for their mother’s voice, a strange female voice or music.  The infants were able to manipulate 

the mercury switch in the first trial to activate the preferred stimulus.  Results showed that 

younger infants preferred the mother’s voice and older infants preferred the mother and female 

voice equally; however, a behavioral analysis showed that the infants listened more intently 

during the music than the other stimuli (Standley & Madsen, 1990).   

 Sucking/feeding behaviors in newborn infants have also been assessed using music as 

reinforcement.  DeCasper and Carstens (1981) utilized a pacifier with a pressure transducer 

connected to a music player with eight full-term newborn infants to assess sucking patterns.  Half 

of the infants received the contingent music when sucking on the pacifier during the first trial 

while the other group received non-contingent music.  It was found that infants exposed to the 

contingent music condition first learned how to produce the music, but the infants receiving the 
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contingent music during the second trial could not and that non-contingent music was upsetting 

to the infants who were exposed to contingent music during the first trial supporting the theory of 

transfer.  This technique has been proven successful with premature infants as well.  Infants aged 

34 to 35 gestational weeks have demonstrated significant nonnutritive sucking behaviors in 

response to contingent music that contributed to a hastened transfer to nipple feeds (Standley et 

al., 2010, Standley, 2000).       

Contingent Music and Crying 

 The effects of contingent music on infant crying behaviors has had positive reports, 

however, the research is limited to premature infants and infants with colic.  Keith (2009) 

examined the effects of contingent, recorded music on the frequency and duration of premature 

infants who displayed crying bursts lasting longer than five minutes and deemed inconsolable by 

nursing staff.  Results showed that when contingent music was played, insconsolable crying 

periods decreased from seven to four times a day and lasted an average of five minutes versus 23 

minutes without music.  

 There is a very limited amount of research that has analyzed the effect of parent 

education and contingent music on crying and bonding behaviors in the first weeks of life.  

Etscheidt (1989) taught parents of infants, ages four to seven weeks, with colic to use recorded 

contingent music to reinforce infant alertness as well as timeout periods for excessive crying.  It 

was reported that contingent music paired with timeout periods was effective in reducing crying 

for a majority of infants while contingent music alone was effective for some.  Recorded 

contingent music and parent education was used as well with mothers of infants with colic ages 

three to seven who were trained to provide background music during three different conditions: 

1) when infants were alert and quiet; 2) anytime when infants were awake; and 3) no background 
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music at all during routine care over a seven week period.  Results showed that contingent music 

significantly reduced crying by 75%  as well as decreased parental distress (Larson & Ayllon, 

1990).  

Purpose 

 It has been demonstrated that infants as well as parents benefit from the use of music in 

the early stages of development.  To date, there is no such study that analyzes the effects of live 

contingent music provided by mothers on bonding and crying behaviors in healthy newborn 

infants.  The purpose of this study is to determine the following: 1) the effects of creating an 

original lullaby to be used as a reinforcement tool by the mother on infant crying behaviors when 

the infant is in a quiet alert state; 2) the effects of creating an original lullaby to be used by the 

mother on mother-infant interaction; 3) whether primiparous and multiparous status of mothers 

in the contingent music group and control group will have an effect on crying behaviors; 4) how 

marital status will affect crying behaviors; 5) whether socioeconomic status will have an impact 

on crying behaviors; 6) risk of postnatal depression in experimental and control groups; and 6) 

whether parents using the contingent music intervention will find the use of music beneficial for 

infants. 
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CHAPTER 3 

METHOD 
 

 

 

Participants and Setting 

 

Participants 

 Participants were 66 mothers, aged 18 and older, who gave birth vaginally to healthy full 

term infants who were born at or later than 37 weeks gestational age.  The mother-infant dyads 

were randomly assigned to experimental or control conditions.  Consent of participants was 

obtained either in the postpartum unit of a regional medical center during their hospitalization or 

at the homes of mothers who had participated in a home-birth. 

 This study took place at two regional medical centers and a birthing center in 

Tallahassee, Florida and a regional medical center in Louisville, Kentucky.  Due to varying 

policies at each medical center’s Institutional Review Board (IRB), the consent protocol was 

specific to each institution.  For two of the regional medical centers, a study flyer was given to 

potential participants by the nursing staff after arrival to the postpartum unit.  The nursing staff 

contacted the researcher each day to inform her of mothers who were interested in the study.  

Most mothers were approached about the study at least 24 hours after giving birth.  The third 

regional medical center required the researcher to approach potential participants prior to giving 

birth at the institution’s labor and delivery tours.  Interested mothers completed a form that 

provided contact information and due dates.  The researcher contacted each mother near her due 

date to schedule a time to come to the hospital to obtain consent after giving birth.  For the 

birthing center, the researcher contacted the nursing staff once a week to obtain a list of mothers 

who were interested in the study and their contact information.  The researcher met all of these 
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participants at their homes at least 24 hours after birth to obtain consent.  The rationale and 

procedure for the study were explained to mothers, as approved by the Florida State Human 

Subjects Committee, Capitol Regional Healthcare, Tallahassee Memorial HealthCare, Norton 

Healthcare, and the Birthing Cottage of Tallahassee (see Appendices A-D).  Informed Consent 

was signed (see Appendices E-F).   Mothers’ age, race, marital status, socioeconomic status, care 

response to crying, and previous number of children were not controlled for in the study design. 

 Demographic variables were analyzed using an alpha level of .05.  A total of 66 mothers 

consented to participate in the research, with 33 mothers randomly assigned to the control group 

and 33 mothers to the experimental group.  Nine mothers in the control group and 12 in the 

experimental group did not complete the study, therefore, 24 mothers in the control group and 21 

mothers in the experimental group completed all six weeks of the study.  Data analysis indicated 

that there were no significant differences for those that completed the study versus those that did 

not complete the study by treatment group, marital status, or first time mothers vs. those with 

other children.  Significant differences occurred for completion of study and race, with more 

African American mothers failing to complete the study, χ2 (2, 66) = 11.11, p < .01, V = .41.  

Significant differences were also found for completion of study and socioeconomic status with 

more lower income mothers failing to complete the study, χ2 (2, 66) = 13.95, p < .001, V = .45.  

An independent t – test indicated no significant difference between the ages of mothers who 

completed the study vs. those who failed to complete the study, t (66) = 1.83, p > .05, however, a 

significant difference was found for number of children, with mothers who failed to complete the 

study having more children than those who completed the study, t (66) = 2.36, p < .05, d = .68.  

See Table 1 for demographics of mothers who completed the study and for those who did not 

complete the study.  For those experimental and control mothers that completed the study, Chi-
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Square analysis indicated that there were no significant differences for group by marital status, 

χ
2 (1, 45) = .08, p > .05, race, χ2 (2, 45) = 1.2, p > .05, income, χ2 (2, 45) = .07, p > .05, first 

time mothers vs. those with other children, χ2 (1, 45) = .01, p > .05, or care response to crying, χ2 

(2, 45) = .92, p > .05.  Independent t-test analysis indicated no significant differences for group 

by age, t (43) = 1.99, p > .05, or number of children, t (43) = .35, p > .05.  Analysis of 

demographics for full-term infants indicated that there was no significant difference between 

groups and birth age, t (43) = .04, p > .05.  See Table 2 for subject demographics of full-term 

infants in the experimental and control groups.       

Research Design 

 A Posttest-only experimental/no-contact control group design with random assignment 

was utilized to measure mother-infant interactions and infant crying behaviors.  Groups included 

mothers of full-term infants participating in the music condition versus those in the no-contact 

control condition.  Data collection occurred over a six-month period. 

Dependent Measures and Data Collection 

 The researcher contacted mothers in the experimental group once a week by phone for 

the first five weeks of life to obtain information related to infant crying behaviors and use of 

contingent music intervention.  Mothers in the control group received a phone call once a week 

for the first five weeks of life to obtain information regarding crying behaviors.   

 When the infants in both groups reached six weeks of age, the researcher met with 

mothers individually at their home to video record mother-infant interaction for four minutes.  

After the recording, the mothers completed a value of music survey as well as a postpartum 

depression screening questionnaire.  The LoTTS Parent-Infant Interaction Coding Scale (LPICS) 

was used to measure interaction behaviors from video recordings.  All of the forms are described  
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Table 1. Subject Demographics by Group for Mothers Who Completed and Failed to Complete the Study 

 

                             Race                  Marital Status       Socioeconomic Level 

                 # of 

                               Age        SD       children       SD      White     Black    Other     Married     Single     Upper     Middle     Lower 

 

Completed 

   Experimental      28.88     5.55           .8       .87         13 7   1         15  6       2             11    8 

 n = 21 

   Control               25.95     4.19           .91         1.13         15            9            0                17             7               2             12            10 

 n = 24 

Not Completed 

   Experimental      25          2.37  2.1          2.0          4             6   2                 7              5       2            1    9  

 n = 12 

   Control       25          5.87          1.4          1.33          0             9            0           5              4               0               0              9 

 n = 9 
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 Table 2.  Subject Demographics by Group for Infants 

 

            Race           Gender 

  Mean Birth 

         Age SD White       Black      Other        Male         Female 

 

Experimental       39.29        1.22          13            7              1                11              10 

 n = 21       

Control       39.30        1.18          15            9              0                15                9 

 n = 24 

 

below.  

  Weekly Crying Log.  Mothers in experimental and control groups reported the total 

duration in minutes of infant crying the day before being contacted by researcher once a week for 

six weeks.  See Appendix G for a copy of the form. 

 Weekly Use of Contingent Music.  Mothers in the experimental group reported the total 

number of times contingent music was used the day before being contacted by researcher once a 

week.  See Appendix H for a copy of the form. 

 Value of Music Scale.  Mothers rated the importance of music for their infants, which 

was assessed through a 5-point Likert scale with 1 representing strong disagreement and 5 

representing strong agreement for the following items: I feel that music helps my baby, I think it 

is very important to sing to my baby, and I think music helps me bond with my baby.  The total 



 28

scores ranged from three to fifteen with higher scores indicating positive feelings associated with 

using music with infants.  See Appendix I for a copy of the form. 

 Edinburgh Postnatal Depression Scale (EPDS).   All mothers completed the EPDS, a 

screening tool used to identify mothers who may be at risk for postpartum depression.  The 

questionnaire includes ten questions in which each mother underlined the response that she felt 

most often over the previous seven days.  For the EPDS, validity data indicate overall agreement 

at 84% accuracy.  The scores range from zero to thirty, with a score of ten indicating possible 

depression.  See Appendix J for a copy of the form. 

 LoTTS Parent-Infant Interaction Coding Scale.  The researcher completed the LoTTS 

Parent-Infant Interaction Coding Scale (LPICS) for each mother-infant video recording to 

measure interaction behaviors (Beatty, Stacks, Partridge, Tzilos, Loree, & Ondersma, (2011).  

The coding scale is arranged for rating the occurrence of parent and infant interaction behaviors 

in 20 – second intervals for four minutes.  The coding scale consists of two global ratings 

including overall responsiveness and warmth and behavior counts that include look, touch, talk, 

smile, and child response.  For the LoTTS, overall inter-rater reliability exceeds 80%.  The 

researcher added singing as a behavior to the coding scale for this study.  The frequency of 

positive responses for each behavior was recorded with a total possible count of 12 for each 

behavior.  Three music therapy graduate students used the LoTTS coding system to score a 

sample four-minute video of a mother and her six-week old infant.  Independent inter-rater 

reliability was calculated using the percentage of reliability calculation and indicated an inter-

rater reliability score of 83%.   See Appendix K for a copy of the form. 
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Procedures 

 Mothers were approached about the study and consent was obtained.  Mothers were told 

that the purpose of this research was to write and record a personalized lullaby that was to be 

sung by the mother during the first six weeks of life as reinforcement when the infant was quiet 

and alert.  Mothers were also informed that they might be in the no-contact control group, in 

which only information would be obtained over the following six weeks.  Mothers randomly 

assigned to the control group signed consent forms and answered questions related to 

demographics.  They were told they would be contacted once a week for the following five 

weeks as well as participate in a video recording interacting with their infant the sixth week.  

Mothers randomly assigned to the experimental group also signed consent forms and answered 

questions related to demographics.  At this point, the researcher and mother wrote and recorded a 

personalized lullaby onto a CD in the mother’s room.  All mothers who completed the study 

received a package of diapers at the six week follow up meeting.   

 Prior to the recordings of the songs, the researcher asked the mother to choose a familiar 

lullaby in which the words would be rewritten, but which would utilize the original melody.  

After the song was chosen, the researcher asked the mother what she would like to say to her 

infant in the song.  Most of the mothers relied on the researcher to come up with lyrics, however, 

some were able to write the entire song themselves.  After the song was composed and recorded 

on a CD, the researcher explained how to use the lullaby as a reinforcement tool when the baby 

was quiet and alert.  The mother was also informed that the recording was only a resource and 

that she should sing the song herself as much as possible.  The entire session took approximately 

15 to 20 minutes.   See Appendix L for examples of original lullabies. 
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Equipment 

 A MacBook Pro with GarageBand software was used to record lullabies directly onto a 

CD using an Apple USB SuperDrive.  Instead of using a CD, some mothers preferred to record 

the lullaby directly onto their smartphones using voice-recording applications.  The application, 

iMovie, was used to record four-minute videos of mothers interacting with their infants using the 

same MacBook Pro.      
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CHAPTER 4 

RESULTS  

 A total of 65 mother-infant dyads were identified as meeting criteria for this study.  

Thirty-three mothers were randomly assigned to the experimental group and 33 to the control 

group.  Over the course of the study, the experimental group decreased by 12 and the control 

group decreased by 9 due to the following reasons: (1) participants moved out of the area; (2) 

participants’ phones were turned off; (3) participants stated that they were too busy to continue 

in the study; or (4) participants stopped responding.  As a result, 21 mother-infant dyads in the 

experimental group and 24 mother-infant dyads in the control group were included in the data 

analysis. 

Infant Crying  

 A Mann Whitney U was used to analyze the mean crying time per week for each group 

over six weeks.  The results indicated a significant difference in crying duration between the 

experimental and control group with the experimental group experiencing a shorter crying 

duration each week, U(n1 = 6, n2 = 6) = 34, z = 2.48, p < .01, r = .7. Standard deviations 

decreased consistently over the six-week study period for the experimental group, while standard 

deviations increased for the control group. Table 3 outlines means and standard deviations for 

crying time for each group per week. 

 Marital Status and Mother Parity.  A chi-square was used to calculate the effect of 

marital status on the overall mean crying duration between the experimental and control groups.  

The results indicated there was no significant difference in mean crying time between groups for 

married and single mothers, χ2(1,45) = .05, p > .05.  The effect 
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of mother parity on mean crying duration between groups was also calculated and it was found 

that there was not a significant difference between multiparous (more than one child) and 

primiparous (one child) mothers and crying duration, χ2 (1,45) = .02, p > .05.  Table 4 lists the 

overall means and standard deviations of crying time for marital status and mother parity. 

 

Table 3 

Means and Standard Deviations for Crying Time for Experimental and Control Groups 

 

      Experimental         Control   

 

      M    SD   M  SD 

Week 1   23.47             24.83           31.25           36.35 

 

Week 2   24.14              32.28                        35                     32.06 

 

Week 3   31.28              31.20                        41.87                40.56 

 

Week 4   34.76              28.26                        52.91                51.13 

 

Week 5   26.76   27.92           43.75           51.54 

 

Week 6              22.52  22.83           43.12                50.29 

    

                             

 Socioeconomic Status.  A chi-square analysis was used to calculate the effects of 

socioeconomic status on overall mean crying duration between treatment groups.  

Socioeconomic status was determined by the mother’s annual household income and divided into 

three categories: upper, middle, and lower class.  Results indicated there was not a significant 

difference between treatment groups and income level on mean crying duration, χ2 (2,45) = 3.53, 

p > .05.  Table 5 provides the overall means and standard deviations for crying time for each 

group and socioeconomic status. 
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Table 4 

Means and Standard Deviations for Overall Crying Time for Marital Status and Mother Parity 

by Group 

  

                               Experimental                 Control 

 

                    M     SD                     M   SD 

Married                          27.2           22.07 

Single                            27.69         18.19 

            39.69         31.36 

            47.36         39.80 

Primiparous                  25.14         17.30 

Multiparous                  29.01         21.80 

            40.52         31.50 

            43.67         33.48 

 

Table 5 

Means and Standard Deviations for Overall Crying Duration for Socioeconomic Status by 

Group 

 

      Experimental          Control 

     

   M  SD   M  SD 

Lower                      18.83                 6.89 

 

Middle                     29.8                 18.73 

 

Upper                      48                     30.21 

                    34.95               27.73 

 

                    46.45               36.82 

 

                    49.16               19.16 

      

 

Parent-Infant Interaction Behaviors 

 Parent-infant interaction behaviors were recorded after six weeks using the LoTTS 

Parent-Infant Interaction Behavior Coding Scale.  The scale consisted of an overall global rating 

based on the mother’s level of warmth and responsiveness to her infant.  A Mann Whitney U was 

used to determine if there was a difference between the experimental and control groups for 

global ratings.  Results indicated there was  significant difference between groups for 

responsivenss, U(n1 = 24, n2 = 21) = 340, z = 1.99, p < .05, r = .2, and warmth, U(n1 = 24, n2 = 
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21) = 372, z = 2.72, p < .01, r = .4.  Table 6 outlines the mean and standard deviation ratings for 

warmth and responsiveness of both treatment groups. 

 

Table 6 

Means and Standard Deviations of Global Ratings for Treatment Groups 

                                      Experimental                                    Control 

                                                                                                        

                                      M              SD                                M               SD                         

Warmth                        4.6             .56 

Responsiveness            4.8            .39 

                3.75             1.08 

                4.2                 .78 

  

 The coding scale also consisted of six parent-infant interaction behaviors (look, touch, 

talk, smile, sing, infant response) recorded by frequency in 20-second intervals for four minutes.  

Touch was eliminated from the data analysis since all mothers were continuously holding or 

touching their infants throughout the observation period.  The other five behaviors were 

analyzed.     

 Look.  A Mann Whitney U was used to determine if there was a difference in the 

frequency of mother-infant eye contact between the experimental and control group.  Results 

indicated that there was a significant difference in eye contact between mother-infant dyads in 

the experimental and control groups, U (n1 = 24, n2 = 21) = 360.5, z = 2.46, p < .01, r = .3.   

 Talk.  The frequency of the mother talking to her infant during the observational period 

was analyzed using a Mann Whitney U.  Results indicated there was a significant difference 

between treatment groups, U (n1 = 24, n2 = 21) = 348.5, z = 2.18, p < .02, r = .3.  Mothers in the 

experimental group talked to their infants more than mothers in the control group.  

 Smile.  A Mann Whitney U showed no difference in frequencies of smiling at infant 

between experimental and control mothers, U (n1 = 24, n2 = 21) = 269.5, z = .39, p  > .05. 
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 Singing.  Singing was analyzed using a Mann Whitney U to see if there were differences 

between treatment groups.  Results indicated that there was a significant difference in frequency 

of singing during the observational period between treatment groups, U (n1 = 24, n2 = 21) = 336, 

z = 1.9, p < .05, r = .2. 

 Infant Response.  The frequency of infant response (maintaining eye contact with the 

mother, smiling, vocalizing or laughing directed to the mother) was calculated using a Mann 

Whitney U.  A significant difference was found for frequency of infant response between 

treatment groups, U (n1 = 24, n2 = 21) = 375.5, z = 2.8, p < .01, r = .4.  Table 7 consists of mean 

and standard deviation scores for all parent-infant interaction behaviors for both groups. 

Edinburgh Postnatal Depression Scale 

 A Mann Whitney U was calculated to determine if there was a difference in postnatal 

depression assessment scores between groups.  Results indicated there was no significant 

difference between groups, U (n1 = 24, n2 = 21) = 225, z = .6, p > .05.  Table 8 lists the overall 

mean and standard deviation postnatal depression scores for both groups. 

Value of Music Survey 

 A Mann Whitney U was calculated to determine if there was a difference in Value of 

Music scores between groups.  Results indicated that mothers in the experimental group valued 

the use of music with their infants significantly more than mothers in the control group, U (n1 = 

24, n2 = 21) = 378.5, z = 2.87, p < .01, r = .4.  Table 9 consists of the overall mean and standard 

deviation Value of Music scores for both groups. 
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Experimental Mothers’ Use of Contingent Music                                                         

The mean was calculated for the weekly use of the contingent music intervention of mothers in 

 

Table 7 

Means for Parent-Infant Interaction Behaviors for Experimental and Control Group 

 

                  Experimental   Control 

 

            M  (SD)               M  (SD) 

Look                                  3.66 (2.07)  2.25 (2.75) 

 

Talk       10.57 (1.91)*                      8      (3.75)* 

 

Smile                                6.90  (3.71)              6.37  (3.66) 

 

Sing          .9    (0.89)*                     0        (0)* 

 

Infant  

Response                         3.95  (2.12)                        2.29  (2.66) 

  

Note: Underline indicates significance at .01.  *indicates significance at .05. 

 

  

Table 8 

Means and Standard Deviations for Edinburgh Postnatal Depression Scores by Group 

 

          M   SD 

 

Experimental                    3.61 2.51 

 

Control       4.95 4.40 

________________________________________________________________________ 

 

  

the experimental group.  Table 10 consists of the mean frequency that the contingent music 

intervention was used each week. 
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Table 9 

Means for Value of Music Scores for Experimental and Control Group 

 

    Experimental          Control 

 

     M  (SD)        M  (SD) 

 

Value of Music         14.19 (.90)     12.45 (2.06) 

 

Underline indicates significance at .01.    

 

 

Table 10 

Means and Standard Deviations for Frequency of Daily Use by Week of Contingent Music 

 

     Week 

 

     1         2               3       4             5     6 

  

Means             4.42           5.09  5.38      4.52           4.42         4.42 

 

SD   3.33       3.46 4.68      2.30           2.32    3.24  
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CHAPTER 5 

DISCUSSION 

Infant Crying Behaviors 

 Mothers in the contingent music group reported significantly shorter infant crying periods 

than mothers in the control group, however, mean crying time per day decreased after the fourth 

week for both groups, which is inconsistent with the literature.  The standard crying curve for 

newborns consists of an average crying time of 42.7 minutes for the first couple of weeks of life 

and peaks at 120 minutes at six week of age (Ludington-Hoe, Cong, & Hashemi, 2002).  The 

mean crying time decreased for both groups after week four which is inconsistent with results in 

the literature (Wurmser et al., 2006; Ludington-Hoe et al., 2002; Ijzendoorn & Hubbard, 2000; 

Barr, 1990). Infants in the experimental group were consistently below the crying curve average, 

by week four were crying one-third less than the control group, and by six weeks of age, were 

crying half of the time experienced by infants in the control group.  Standard deviation scores for 

crying duration for the experimental group decreased after the third week indicating mothers 

may have been using the contingent music technique on a more consistent basis to decrease 

crying duration.  Standard deviation scores for crying time within the control group showed a 

gradual increase perhaps indicating greater inconsistency across time among untrained mothers 

to decrease crying in their infants.  These findings validate previous research results indicating 

consistency of maternal response is an important factor for crying duration and frequency (Del 

Vecchio et al., 2009).   

 The use of contingent music in this study was successful at decreasing crying in healthy, 

newborn infants the first six weeks of life.  Other studies have found similar results, but used 

recorded music as a tool for reinforcement and only included premature infants or those 



 39

diagnosed with colic (Kieth, 2009; Larson & Ayllon, 1990; Etscheidt, 1989).  In the current 

study, mothers were taught to sing a lullaby or playsong that they helped create specifically for 

their infant as a reinforcement tool for quiet, alert behavior.  Results indicated that experimental 

mothers used the music intervention an average of four to five times a day per week to reinforce 

infant alertness.  These data are consistent with prior research that parents might be more 

motivated to use music with their infants if they are educated as to how to use the music, why the 

music is important and can understand the effects of the music in a timely manner (Cevasco, 

2006; Velismas; 1999).  

 Due to less infant crying, mothers in the experimental group may have experienced lower 

levels of stress than is typical for most parents of newborns. After educating parents on how to 

appropriately bond with their infants in the neonatal intensive care unit using music, Whipple 

(2000) found that the parents reported significantly lower levels of stress.  Cevasco (2006) had 

similar results when parents were instructed to use music with their newborns.  Mothers could 

have also experienced longer rest periods if their infants were crying less leading to more 

positive interaction time when they were using the contingent music tool.  Velismas (1999) 

found that parents were more relaxed in the music group motivating them to soothe or stimulate 

their infants with music more than the parents who did not participate in the music treatment 

group.   

 Research shows that demographic variables can have a remarkable effect on mother-

infant interaction and crying behaviors.  A lack of spousal support can lead to a decrease in 

maternal response due to high levels of stress in single parents (Crnic et al, 1983).  In this study, 

there were no differences found in crying time between mothers who were married or living with 
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a partner versus single mothers.  The music intervention may have helped to decrease single 

mothers’ stress levels. 

 Another demographic variable that can have an impact on maternal response is mother 

parity.  Research has shown that multiparous mothers had a stronger maternal response, were 

more competent and reported lower levels of stress when caring for their infant (Stallings et al., 

2001; Hung et al., 2011).  In the current study, there was no difference between multiparous and 

primiparous mothers in regards to reported crying time of their newborn.  Primiparous mothers 

in the experimental group reported a lower mean crying time than did the multiparous mothers.  

This may be a further indication of reduced stress in the music mothers.   

 The last demographic variable that was analyzed was the effect of socioeconomic status 

on crying duration.  The results indicated that there was no difference in crying time between 

treatment groups and socioeconomic status.  The group that reported the lowest mean crying 

time was low-income mothers in the experimental group.   This is an interesting finding due to 

the fact that a majority of the data from previous studies show that mothers living in low-income 

settings often have lower maternal attachment and competence when caring for their infants 

(Petterson & Albers, 2001; Bradley & Corwyn, 2002).  The training provided by the researcher 

in how to use music contingently affected all socioeconomic groups similarly in report of crying 

time of their infants.  

Mother-Infant Interaction 

 Overall, experimental mothers displayed a higher frequency of interaction behaviors with 

their infants than did mothers in the control group during the observational period.  Look, talk, 

singing and infant response were all significantly different between groups reflecting 

Ainsworth’s (1972) findings on maternal sensitivity that mothers who consistently respond to 
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their infants’ cues in the first weeks of life produced richer mother-infant relationships and 

shorter infant crying times.  By responding consistently with the contingent music interaction, 

mothers engaged in more face-to-face interaction and infants exhibited more responses such as 

eye contact, smiling, and vocalizing validating the earlier findings of Ainsworth (1979) and 

Bleahar et al. (1992).  A reduction in crying time as well as a consistent, positive maternal 

response helped to increase infant responses and the quality of maternal interaction.   

 For the four-minute observation period, mothers were instructed to freely interact with 

their infants as they normally do.  Observational data analysis revealed that none of the mothers 

in the control group sang to their infants during the four-minute observation period, but seven of 

the 21 music mothers sang during their observation period using the original lullaby used for the 

study.  This was an interesting finding considering many of the mothers in the experimental 

group originally told the researcher that they “do not sing” or asked if they could use a musical 

toy instead for the contingent music interaction.  The researcher educated the mothers on the 

benefits of music and the mother’s voice on infants, and helped the mothers write an original 

lullaby or play song that was easy to remember and sing.  The researcher used the previous 

techniques to not only motivate mothers to sing, but to make the intervention user-friendly by 

embedding it within normal care time.  The aforementioned result is consistent with previous 

research in which parents or mothers were hesitant to sing, but were motivated to use the music 

once they were exposed to the benefits of the intervention (Whipple, 2000; Cevasco, 2006).   

 Maternal responsiveness and warmth were assessed as global ratings within the four-

minute observation period.  Responsiveness was defined as how quickly the mother responded to 

the infant’s cues and warmth was defined as how often the mother displayed verbal and non-

verbal signs of affection.  The results indicated that there were significant differences in 
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responsiveness and warmth between the experimental group and control group negating the 

possible argument that behavioral interventions with infants and children could decrease the 

quality of a mother’s responsiveness to her infant.  Experimental mothers produced higher global 

ratings than the control group indicating that the contingent music interaction might have 

improved maternal responsiveness and sensitivity.   

 Postnatal depression is a factor common among mothers of all ages and backgrounds and 

can severely impact mother-infant interactions and crying behaviors.  In this study, there were no 

differences found between experimental and control mothers’ depression assessment scores.  

Nine mothers in the control group and three in the experimental group received a score of seven 

or above indicating a possible risk for depression.  Adhering to the contingent music interaction 

as trained did not increase the possible risk of depression among music mothers.  Mothers in the 

control group might have experienced less rest, more stress and infant crying leading to higher 

depression scores, but this difference was not significant. 

 A Value of Music survey was given to all of the mothers assessing their response to 

statements focusing on the importance of use of music with their infants.  Experimental mothers’ 

scores were significantly higher than the control group validating their belief that music was 

helpful for their baby, the importance of singing to their baby, and the importance of music for 

bonding.  This finding is consistent with other research that parents value music more when they 

are educated on its use and experience the benefits with their infants.   

 In summary, mothers in the experimental group experienced significantly less infant 

crying time by using the contingent music interaction which helped to produce more enriching 

mother-infant interactions.  Providing this type of training for mothers of newborns might have a 

remarkable impact on mother-infant interactions that lead to stronger mother-infant attachment 
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patterns.  Long-term research on attachment would indicate that this could impact infants’ 

overall cognitive, social and neurological growth.  One of the mothers in the experimental music 

group contacted the researcher months after participating in the study to explain that she was still 

using the music intervention because her daughter had always responded so well to it.  It was 

also suggested to the researcher that this type of intervention should be provided to all mothers 

with newborns because the information was so helpful.  There were mothers in both treatment 

groups that asked the researcher “what do you mean by interact with my infant?” or made 

statements such as “we really don’t interact that much.”  Many mothers commented on how the 

music helped to remind them of what they should be doing with their infant at that moment, such 

as smiling and playing.  Other mothers commented not only on how the music helped them bond 

with their baby, but it also helped other family members bond with the infant as well.  

 Little time was needed to teach mothers the contingent music intervention.  The 

researcher spent a total of 10-15 minutes writing the original lullaby with each mother and 

providing training.  The music mothers were able to easily implement the intervention due to the 

fact that their original lullabies were short and easy to remember and the intervention was 

embedded within their infants’ playtime.  This type of positive intervention would be a low-cost, 

effective way to provide music therapy services that would improve the quality of life for all 

newborns and new mothers on postpartum units. 

 Due to the strong results of this study, it seems important to investigate further impact of 

this positive intervention during the first six weeks of life.  For future research, it is theorized 

that infant sleeping duration might be increased as crying time lessens.  There is clear indication 

that maternal stress levels should be assessed using the same contingent music intervention. 
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APPENDIX A 

 

FLORIDA STATE HUMAN SUBJECTS COMMITTEE APPROVAL 
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APPENDIX B 

 

CAPITAL REGIONAL MEDICAL CENTER INSTITUTIONAL REVIEW 

BOARD APPROVAL 
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APPENDIX C 
 

TALLAHASSEE MEMORIAL HEALTHCARE INSTITUTIONAL 

REVIEW BOARD APPROVAL 
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APPENDIX D 
 

UNIVERSITY OF LOUISVILLE INSTITUTIONAL REVIEW BOARD 

APPROVAL 
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APPENDIX E 
 

INFORMED CONSENT FOR EXPERIMENTAL MOTHERS 
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APPENDIX F 
 

INFORMED CONSENT FOR CONTROL MOTHERS 
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APPENDIX G 
 

WEEKLY CRYING LOG 
 

 

Experimental/Control 

 

Weekly Crying Log 

 

Subject#:_________      

 

 

 

Date:______________ Week 1:  10      20     30     45      1.5      2      2.5      3hrs+ 

 

 

 

Date:______________ Week 2:  10      20     30     45      1.5      2      2.5      3hrs+ 

 

 

 

Date:______________ Week 3:  10      20     30     45      1.5      2      2.5      3hrs+ 

 

 

 

Date:______________ Week 4:  10      20     30     45      1.5      2      2.5      3hrs+ 

 

 

 

Date:______________ Week 5:  10      20     30     45      1.5      2      2.5      3hrs+ 

 

 

 

Date:_____________  Week 6:  10      20     30     45      1.5      2      2.5      3hrs+ 
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APPENDIX H 
 

WEEKLY USE OF CONTINGENT MUSIC FORM 
 

 

Experimental 

 

Weekly Use of Contingent Music 

 

Subject#:____________ 

 

 

Number of times contingent music was used on the day prior to call: 

 

Week 1  Date:__________________  #:___________ 

 

 

Week 2 Date:__________________  #:___________ 

 

 

Week 3 Date:_________________  #:___________ 

 

 

Week 4 Date:_________________  #:___________ 

 

 

Week 5 Date:_________________  #:___________ 

 

 

Week 6 Date:_________________  #:___________ 
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APPENDIX I 
 

VALUE OF MUSIC SCALE 
 

 

  Experimental/Control 

 

Subject#:___________ 

 

Value of Music Scale 

 
Please read each statement below and circle the number that best represents how you feel. 

 

1.  I feel that music helps my baby. 

 

1                          2                                   3                                      4                         5 

 

Strongly     Neutral    Strongly 

Disagree          Agree 

 

 

2.  I think it is very important to sing to my baby. 

 

1                          2                                   3                                      4                         5 

 

Strongly     Neutral    Strongly 

Disagree          Agree 

 

 

3.  I think music helps me bond with my baby. 

 

1                          2                                   3                                      4                         5 

 

Strongly     Neutral    Strongly 

Disagree          Agree 
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APPENDIX J 
 

EDINBURGH POSTNATAL DEPRESSION SCALE 
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APPENDIX K 
 

LOTTS PARENT-INFANT INTERACTION CODING SCALE 
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APPENDIX L 
 

EXPERIMENTAL MOTHERS’ ORIGINAL LULLABIES 
 

Harper, Harper don’t you fear 

Don’t you cry, mommy’s here 

Now its time to play and smile 

While we sing you a lullaby 

 

Aljayen, my sweet aljayen 

You make me happy when skies are grey,  

You’ll never know dear how 

Much I love you, Please don’t take 

My sunshine away 

 

Jesus loves you June Marie 

For the bible tells me so 

Mommy’s here don’t you cry 

Singing you a lullaby 

 

My sweet Gabe, my sweet Gabe 

Mommy’s here don’t you cry 

Time to play, time to smile 

While I sing a lullaby 

 

Kali, Kali mommy’s here 

Don’t you cry, don’t you fear 

Time to play and time to smile 

While I sing a lullaby 

 

Eva, Eva mommy’s here 

I love you the way you are 

You are a gift from up above 

Full of sweetness, full of love 

We are ready to watch you grow 

A gift from God we love you so 

 

Aiden, Aiden mommy’s here 

Don’t you cry, Don’t you fear 

Time to play and time to smile 

While I sing a lullaby 

 

There’s a little boy who we call Kemet 

He is as sweet as can be 

He is my baby, He is my boy 

And he brings mama so much joy 

 

Alaya, Alaya mommy’s here 

Don’t you cry, don’t you fear 

Time to play and time to smile 

While I sing a lullaby 

 

Lauryn, Lauryn mommy’s here 

Don’t you cry, don’t you fear 

Time to play and time to smile 

While I sing a lullaby 

 

Presley, beautiful Presley 

We love you more than you know 

Time to play and time to smile 

We can’t wait to watch our princess grow 

 

Little Rhodes mommy’s here 

Time to smile and play my dear 

Ever sweet as you grow 

We love you so 

 

Caroline, Caroline you’re so cute 

Don’t you know that I love you 

Time to play and time to smile 

While I sing a lullaby 

 

Jace, my sweet Jace 

We love you more than you now know 

Time to play and time to smile 

We love to see you grow 

 

Gabriel, Gabriel what do you see 

What are you doing, I see you watching 

me 

Time to sing and time to smile  

While I sing a lullaby 
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Yousef, Yousef my cutie boy 

Mommy’s here to play with you 

You are precious you are cute 

Lets have fun, I’ll play with you 

 

Hello, Lola you are precious 

My little stinker, just like your daddy 

You’ll never know, how much I love you 

41 weeks I carried you 

 

Gavin Michael I love you 

I love spending time with you 

I see your face, your smile too 

Mommy’s here to play with you 

 

Josiah, Josiah mommy’s here 

Oh I love it when you’re near 

Mommy loves you, daddy too 

Smile for me, I’ll smile for you 

 

You are my Ethan, my only Ethan 

You make me happy when skies are grey 

You’ll never know Ethan how much I love 

you 

Please don’t take my sunshine away 

 

Liliana, Liliana mommy’s here 

And I love you 

I got you, I’ll protect you 

You’ll never be alone 
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APPENDIX M 
 

 INFANT CRYING LOG DATA 
 

 1 2 3 4 5 6 AVG   1 2 3 4 5 6 AVG 

                 

E4 30 45 120 20 60 90 65.83  C2 45 45 90 180 180 90 105 

E5 10 20 10 45 20 20 20.83  C7 120 120 60 90 60 60 85 

E6 10 10 10 10 10 45 15.83  C8 10 10 20 10 10 20 13.33 

E8 10 20 10 60 60 20 30  C10 10 15 10 20 15 15 14.16 

E13 10 10 3 20 10 10 10.5  C11 10 10 20 30 20 20 18.33 

E14 3 5 7 5 5 7 5.33  C12 25 65 25 25 90 20 45.83 

E15 10 15 45 30 10 10 20  C13 15 45 40 90 15 120 54.16 

E16 10 6 10 15 5 6 8.66  C14 10 20 10 10 10 10 11.66 

E17 20 20 30 30 30 30 26.66  C15 10 10 30 10 15 15 15 

E18 20 15 60 45 20 20 30  C18 20 20 20 30 15 30 22.5 

E19 5 5 5 10 10 10 7.5  C19 10 5 10 20 10 10 10.83 

E21 20 1 5 30 10 0 11  C20 20 10 20 20 10 25 17.5 

E22 20 0 45 60 0 0 20  C22 20 10 15 10 20 30 17.5 

E23 20 5 12 15 22 15 14.83  C23 10 10 10 10 30 180 51.6 

E24 20 30 40 30 20 10 25  C24 10 15 10 15 15 5 11.6 

E26 20 20 30 30 30 10 23.33  C25 10 30 30 90 10 20 31.6 

E29 120 60 60 10 120 0 61.66  C26 20 60 150 120 120 60 88.33 

E30 45 30 45 25 30 45 36.66  C27 45 90 45 120 90 20 68.33 

E31 15 20 10 30 20 20 19.16  C28 10 10 60 120 10 30 40 

E32 45 150 90 120 60 45 85  C29 20 20 90 10 30 10 30 

E33 30 20 10 90 10 60 36.66  C30 90 60 150 120 180 180 130 

         C31 150 60 30 20 40 10 51.66 

         C32 15 10 15 10 10 10 11.66 

         C33 45 90 45 90 45 45 60 
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APPENDIX N 
 

EXPERIMENTAL MOTHERS’ USE OF CONTINGENT MUSIC  

DATA 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1 2 3 4 5 6 AVG 

E4 3 0 5 3 5 4 3.33 

E5 3 1 5 2 5 5 3.5 

E6 3 3 3 3 3 2 2.83 

E8 10 12 20 10 10 15 12.83 

E13 3 10 2 3 3 3 4 

E14 1 3 3 4 4 4 3.16 

E15 3 1 5 4 1 0 2.33 

E16 3 4 2 6 3 5 3.83 

E17 2 4 4 4 4 4 3.66 

E18 4 6 3 3 8 4 4.66 

E19 2 2 2 5 3 2 2.66 

E21 9 5 6 4 4 4 5.33 

E22 4 10 13 8 4 4 7.16 

E23 15 8 3 4 9 3 7 

E24 2 7 5 5 3 2 4 

E26 3 3 2 2 2 1 2.16 

E29 2 0 1 1 1 5 1.66 

E30 7 8 6 5 7 9 7 

E31 2 5 3 4 5 3 3.66 

E32 5 5 5 5 4 4 4.66 

E33 7 10 15 10 5 10 9.5 
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APPENDIX O 
 

MOTHERS’ SCORES FOR VALUE OF MUSIC SCALE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Music  

Helps 

Singing 

is 

Important 

Good 

for 

Bonding 

   

Music  

Helps 

Singing 

is 

Important 

Good 

for 

Bonding 

        

E4 4 4 5  C2 4 4 4 

E5 4 5 5  C7 5 3 5 

E6 5 5 5  C8 3 5 5 

E8 4 4 5  C10 4 3 2 

E13 5 5 5  C11 4 5 5 

E14 5 5 5  C12 5 4 4 

E15 5 4 4  C13 5 5 5 

E16 5 5 5  C14 5 5 5 

E17 4 5 5  C15 3 3 3 

E18 5 5 5  C18 4 3 5 

E19 5 5 5  C19 4 3 2 

E21 5 5 5  C20 3 4 4 

E22 5 4 5  C22 4 5 5 

E23 5 5 5  C23 5 5 4 

E24 5 4 4  C24 4 4 4 

E26 3 5 5  C25 4 3 3 

E29 4 4 5  C26 4 5 3 

E30 5 5 5  C27 4 4 5 

E31 4 5 4  C28 5 5 5 

E32 5 5 5  C29 4 3 4 

E33 5 5 5  C30 5 5 5 

     C31 4 5 5 

     C32 5 5 5 

     C33 3 3 3 
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APPENDIX P 
 

MOTHERS’ SCORES FOR THE EDINBURGH POSTNATAL 

DEPRESSION SCALE 
 

 

 

 

 

 

 

 

 Total   Total 

E4 3  C2 15 

E5 5  C7 0 

E6 0  C8 1 

E8 1  C10 0 

E13 0  C11 0 

E14 4  C12 3 

E15 3  C13 14 

E16 0  C14 2 

E17 4  C15 7 

E18 4  C18 2 

E19 3  C19 7 

E21 2  C20 0 

E22 7  C22 4 

E23 7  C23 13 

E24 2  C24 6 

E26 6  C25 6 

E29 9  C26 4 

E30 7  C27 2 

E31 3  C28 11 

E32 1  C29 3 

E33 5  C30 7 

   C31 1 

   C32 6 

   C33 5 
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APPENDIX Q 
 

MOTHERS’ SCORES FOR THE LoTTS PARENT-INFANT 

INTERACTION CODING SCALE GLOBAL RATINGS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Responsiveness Warmth Total  Responsiveness Warmth Total 

E4 5 5 10 C2 5 5 10 

E5 4 4 8 C7 5 4 9 

E6 4 4 8 C8 4 3 7 

E8 5 5 10 C10 4 4 8 

E13 5 5 10 C11 4 3 7 

E14 5 5 10 C12 5 5 10 

E15 5 5 10 C13 5 3 8 

E16 5 5 10 C14 5 5 10 

E17 5 5 10 C15 5 5 10 

E18 5 3 8 C18 3 3 6 

E19 4 4 8 C19 3 3 6 

E21 5 5 10 C20 3 2 5 

E22 5 5 10 C22 5 5 10 

E23 5 5 10 C23 4 4 8 

E24 5 5 10 C24 5 4 9 

E26 5 5 10 C25 3 2 5 

E29 5 5 10 C26 5 3 8 

E30 5 5 10 C27 5 5 10 

E31 4 4 8 C28 5 5 10 

E32 5 5 10 C29 5 5 10 

E33 5 4 9 C30 4 2 6 

    C31 4 2 6 

    C32 4 4 8 

    C33 3 4 7 
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APPENDIX R 
 

MOTHERS’ SCORES FOR THE LoTTS PARENT-INFANT INTERACTION CODING SCALE 

BEHAVIOR COUNTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Look Touch Talk Smile Sing Child 

Response 

  Look Touch Talk Smile Sing Child 

Response 

E4 0 12 12 10 0 1  C2 3 12 12 3 0 2 

E5 4 12 8 8 0 3  C7 0 12 12 0 0 3 

E6 2 12 8 1 1 3  C8 2 12 4 12 0 2 

E8 0 12 10 2 8 0  C10 0 12 0 0 0 1 

E13 4 12 10 5 3 2  C11 3 12 6 7 0 1 

E14 5 12 12 9 0 6  C12 0 12 11 10 0 1 

E15 7 12 12 3 0 7  C13 3 12 10 6 0 3 

E16 2 12 12 3 1 4  C14 5 12 12 7 0 5 

E17 2 12 12 12 0 2  C15 0 12 10 12 0 0 

E18 4 12 12 5 0 5  C18 2 12 5 5 0 2 

E19 3 12 9 7 0 3  C19 10 12 4 10 0 9 

E21 7 12 11 7 0 8  C20 0 12 2 11 0 0 

E22 2 12 12 9 0 2  C22 0 12 12 12 0 0 

E23 7 12 12 12 1 6  C23 3 12 11 7 0 3 

E24 5 12 7 12 0 5  C24 4 12 4 9 0 4 

E26 5 12 9 3 0 5  C25 0 12 3 4 0 0 

E29 6 12 12 12 0 6  C26 1 12 8 3 0 1 

E30 6 12 12 6 1 6  C27 11 12 12 9 0 11 

E31 3 12 7 5 0 3  C28 2 12 10 4 0 2 

E32 1 12 12 1 4 1  C29 1 12 12 7 0 2 

E33 3 12 12 12 0 5  C30 1 12 6 4 0 1 

        C31 0 12 7 1 0 0 

        C32 1 12 12 3 0 1 

        C33 3 12 6 7 0 1 
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APPENDIX S 
 

EXPERIMENTAL MOTHERS’ COMMENTS 
________________________________________________________________________ 

 “This service should be offered to all mothers on the postpartum unit.  I felt it helped me 

bond with my baby.” 

 

 “The music was a nice keepsake for my baby.” 

 

 “My baby seemed to calm down faster.” 

 

 “My baby doesn’t cry as much, especially in the evening when she tends to be fussier.”   

 

 “My baby is four months old now and the music still works with her.  She calms down 

right away.” 

 

 “The lullaby helps me to remember what is important and what I should be doing when I 

am playing with him.” 

 

 “ The music helped my other children bond with my baby as well.” 
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