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Introduction

Premature infants cared for in neonatal intensive care units 
(NICUs) may experience simple and complex health issues that 
impact oral motor and suck-swallow coordination.  Parent care-
givers and NICU healthcare team members alike work hard and 
closely monitor infant weight gain oral feeding skills that ultimate-
ly improve weight gain needed for intact survival. Often delays 
in feeding are due to poor suck and swallow coordination. This 
delay may lead to slower weight gain and extended hospitaliza-
tion. Investigating methods to improve preterm infant oral motor 
skills. Challenges with oral feeding and the many other medical 
complications that caregivers of premature infants’ face can often 
place a tremendous strain on caregiver mental health and stress 
levels. According to previous research, 40% of NICU mothers ex-
perience postpartum depression(PPD), and NICU mothers are at 
much higher risk of developing PPD than mothers who have in-
fants outside of the NICU (Tahirkheli, 2014).  Studies also show 
that up to 60% of NICU fathers experience depressive symptoms 
at baseline. Up to one-quarter of mothers on the NICU may expe-
rience symptoms of PTSD (Lee, 2015).

Music Therapy, as a well-established evidence-based profes-
sion of credentialed clinical providers, develop therapeutic rela-
tionships to provide developmental, rehabilitative, psychosocial, 
emotional, and symptom management to support neonates and 
their families. Music therapists use developmentally appropriate 
music interventions. This study aims to evaluate the use of a non-
SKDUPDFRORJLFDO� IDPLO\�FHQWHUHG� PHWKRG� RI� RႇHULQJ� RUDO� PRWRU�
support to premature infants and psychosocial support to families 
and caregivers.  

7KH�3DFL¿HU�$FWLYDWHG�/XOODE\��3$/��LV�DQ�)'$�DSSURYHG�GHYLFH�
(Standley, 2012). PAL provides developmentally appropriate lul-
laby music that includes the ability to use the caregiver’s voices 
and personalized recorded lullabies as a positive reinforcement 
measure to entrain and reinforce a non-nutritive sucking response 
among infants in NICU (Standley, 2012). The PAL intervention, 
H[WHQVLYHO\�VWXGLHG�QDWLRQZLGH��ZDV�LGHQWL¿HG�IRU�LPSURYLQJ�QRQ�
nutritive sucking endurance, increased infant weight gain, and de-
FUHDVH�WKH�OHQJWK�RI�KRVSLWDOL]DWLRQ���5()�	�GDWH����7KH�DLP�RI�WKLV�
study was to pilot a Music Therapist driven approach to utilizing 
WKH�3$/�LQ�1,&8�ZLWK�EDELHV�DQG�WKHLU�IDPLOLHV�WR�LGHQWLI\�EHQH¿WV�
to preterm infants and their caregiver parents. 

Methods: 

Study Design: This quality improvement (QI) project evaluated the 
introduction of PAL as a nutritive sucking tool within a hospital-
based cohort of infants cared for in the UCLA Healthcare System 
at two NICUs, one was a Level 4 and the other a Level 3. This 
study aimed to serve as an introductory examination of the way in 
ZKLFK�WKH�3$/�FRXOG�EH�LPSOHPHQWHG�ZLWK�WKH�VSHFL¿F�SRSXODWLRQ�
on the UCLA Neonatal Intensive Care Units and to examine the 
FDUHJLYHU� �VWDႇ�DQG�SDUHQWV��SHUFHSWLRQV�RI�0XVLF�7KHUDS\�VHU-
vices when the PAL was integrated into Music Therapy treatment 
plan.  This study aimed to collect information that can be used to 
inform future investigations geared towards improving the quality 
of care and identifying areas of clinical need.  

Before each PAL session, patients were be approved by their 
RN. Our study examined 17 neonates and their parents over the 
course of 6 months in addition to examining the perceptions and 
VDWLVIDFWLRQ�UDWHV�RI����1,&8�VWDႇ�PHPEHUV���

Inclusion Criteria: All premature infants determined to be medi-
cally stable by the medical and nursing teams, and by occupa-
tional therapy (OT) and lactation specialist to be able to suck on 
D�SDFL¿HU���([FOXVLRQ�FULWHULD��1HRQDWHV�ZKR�UHTXLUHG�PHFKDQLFDO�
ventilation, intubation, vasopressors or otherwise considered un-
VWDEOH��RI�QRW�HOLJLEOH�IRU�WKH�XVH�RI�D�SDFL¿HU�E\�WKH�PHGLFDO�WHDP��
5HFUXLWPHQW�� 3DWLHQWV� DQG� IDPLOLHV� ZHUH� LGHQWL¿HG� E\� VSHDNLQJ�
with NICU healthcare physicians, nurses, lactation consults, and 
occupational therapists. Study participants included premature 
infants born between 32 to 36 weeks gestational age after their 
¿UVW�ZHHN�RI�OLIH���2QFH�DSSURYDO�ZDV�REWDLQHG�IURP�WKH�PXOWLGLVFL-
plinary team members, the Music Therapy team obtained consent 
from interested parents prior to initiation of any study activity.  A 
pre-study survey was reviewed with the parents prior to the in-
troduction of the concept of the PAL and evaluation of its use. 
The lullaby writing process was described to the family prior to 
facilitating the writing and recording process (encouraging parents 
to sing on the recording). Prior to recording, each infants’ base-
line data for sucking endurance was collected by (who) on the 
PAL device for a duration of 5 minutes without music by using the 
3$/�GHYLFH��)ROORZLQJ�WKLV�SUH�GDWD�FROOHFWLRQ��WKH�OXOODE\�UHFRUG-
ing was loaded onto the PAL for each infant participant to use 
¿YH�GD\V�SHU�ZHHN�IRU������PLQXWHV��'XULQJ�HDFK�VHVVLRQ��GDWD�
tracking included the number of sucks, duration, and vital signs. 
Additional data recorded included the percentage of intake the 
infant achieved by mouth over a 24 hour period. The PAL sessions 
UHSHDWHG�GDLO\�0RQGD\�WKURXJK�)ULGD\�EHIRUH�VFKHGXOHG�IHHGLQJ�
times until discharge. The caregiver post-survey was collected 
prior to discharge.  

Parental involvement with the regular PAL sessions was encour-
DJHG�E\� LQYLWLQJ� SDUHQWV� WR� RႇHU� WKHLU� EDE\� WKH�SDFL¿HU�� LQYLWLQJ�
parents to write down the number of sucks after each session, 
providing the opportunity for the parent to write the lullaby in mu-
sic therapy sessions and to record their voices singing to be used 
with the PAL sessions.  PAL sessions frequently took place in the 
midst of Music Therapy sessions and aligned with other clinical 
JRDOV�DQG�LQWHUYHQWLRQV�EHVLGHV�WKH�3$/���)RU�H[DPSOH��DIWHU�FRP-
pleting a PAL session, the Music Therapist may have facilitated an 
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³7KH�3DFL¿HU�$FWLYDWHG�/XOODE\��3$/��LV�DQ�
)'$�DSSURYHG�GHYLFH��6WDQGOH\���������3$/�
SURYLGHV�GHYHORSPHQWDOO\�DSSURSULDWH�OXOODE\�
PXVLF�WKDW�LQFOXGHV�WKH�DELOLW\�WR�XVH�WKH�
FDUHJLYHU¶V�YRLFHV�DQG�SHUVRQDOL]HG�UHFRUGHG�
OXOODELHV�DV�D�SRVLWLYH�UHLQIRUFHPHQW�PHDVXUH�
WR�HQWUDLQ�DQG�UHLQIRUFH�D�QRQ�QXWULWLYH�VXFNLQJ�
UHVSRQVH�DPRQJ�LQIDQWV�LQ�1,&8��6WDQGOH\��
������́
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emotional release focused music improvisation or lyric analysis/
verbal processing with the family caregivers or a patient-focused 
developmentally appropriate touch intervention with live lullaby 
music to assist the patient in falling asleep. 

Materials 

7KH�3DFL¿HU�$FWLYDWHG� /XOODE\� �3$/�� LV� D� )HGHUDO� 'UXJ�$JHQF\�
�)'$��DSSURYHG�GHYLFH�IRU�QRQ�QXWULWLYH�VXFNLQJ�VXSSRUW�ZLWK�SUH-
mature infants.  PAL has a developmentally appropriate speaker 
for infants to hear music lullabies recorded below a 65 decibel 
(dB) scale C range when triggered by an infant’s sucking on a 
VWDQGDUG� KRVSLWDO� SDFL¿HU��7KH�3$/� GHYLFH� FRPHV�ZLWK� VHQVRUV�
(individually assigned to each patient). These attach to the stan-
GDUG�KRVSLWDO�SDFL¿HUV��7KLV�GHYLFH� WKHQ�FXHV� WKH�PXVLF� WR�SOD\�
WKURXJK� WKH�VSHDNHU�ZKHQ� LQIDQWV�VXFN� WKH�SDFL¿HU��7KH�GHYLFH�
FRQWDLQV�RQO\�RQH�VPDOO�FRUG�FRQQHFWLQJ�WKH�VHQVRU�DQG�SDFL¿HU�
to the speaker and is otherwise battery operated. The PAL screen 
displays the number of sucks in live time. The volume level and 
FRQWLQJHQF\�ZHUH�DGMXVWDEOH�ZLWK�WKH�VHOHFWLRQ�RI�WKH�VSHFL¿F�OXO-
laby used for the session. Before and after each session, each 
device was cleaned using medical-grade sanitizing wipes then 
ULQVHG�Rႇ�LQ�KRW�ZDWHU���

 An iPad stopwatch app was used to time the duration of the PAL 
VHVVLRQV��$IWHU�ZULWLQJ�WKH�OXOODELHV�ZLWK�FDUHJLYHUV��D�³]RRP´�¿HOG�
recorder was used to record the lullabies with the caregivers' voice 
(or with the music therapist’s voice featured if the parents declined 
singing for the recording). A digital music software called “Proto-
ols” was then used after the lullaby recording was transferred onto 
a MacBook laptop. Protools was used to adjust the sound levels 
of the lullaby in postproduction before transferring to the PAL de-
YLFH�DV�ZH�GLVFRYHUHG�WKDW�WKH�OXOODE\�UHFRUGLQJV�VRXQGHG�PXႉHG�
without post-production adjustments 

$�3$/�6HVVLRQ�'DWD�&ROOHFWLRQ�)RUP�ZDV�XVHG�WR�UHFRUG�WKH�SD-
tient’s study code number, the session number, the number of 
sucks and duration of PAL session and the recorded percentage 
of PO feeds (feeds taken by mouth) that the infant had achieved 
that day. The PAL session Data Collection form also was used to 
record whether or not the caregivers' voice or the therapist's voice 
was used during the session on the PAL device. 

6XUYH\�)RUPV�DGPLQLVWHUHG�WKURXJKRXW�WKLV�VWXG\�LQFOXGHG�VHYHQ�
questions developed with a Likert scale format which examined 
perceived stress levels, perceived involvement in infant’s care, 
feelings of bonding and attachment and caregiver’s perceived 
feelings of improvement in feeding abilities. Surveys remained 
anonymous and were geared towards gathering caregiver (par-
HQW�DQG�VWDႇ��LQLWLDO�UHDFWLRQV�WR�WKH�XVH�RI�WKLV�GHYLFH�ZLWKLQ�WKH�
context of Music Therapy sessions. Surveys were not meant to 
extensively examine each component, rather provide a baseline 
introduction to caregiver’s initial reactions and perceptions of the 
experience in order to help identify areas for further research in 
the following year. 

Music Therapy interventions included a variety of individualized 
approaches. 

Songwriting sessions�LQYROYHG�EULHI�UHÀHFWLRQ�RU�PHGLWDWLRQ�H[HU-
cises facilitated by the music therapists to help facilitate the care-
giver’s creative thinking and help them connect to their feelings 
related to their baby. It then involved a brainstorming of adjec-
tives to describe the baby (the caregiver’s words), brainstorming 
of messages and wishes from the caregiver to the baby and any 
other meaningful words and concepts that the caregiver might 
like to include in the song. Next, the therapist would present 
WZR�RSWLRQV�RI�VRQJZULWLQJ�PHWKRGV�WR�WKH�SDUHQWV��7KH�¿UVW�RS-
tion involved a lyric substitution approach in which the caregiver 

would select a favorite lullaby song or meaningful song and then 
together the therapist and caregivers would replace the words of 
that song with the brainstormed adjectives and messages to the 
baby. The therapist role would be to help set the caregivers up for 
success by empowering them yet providing helpful musical guid-
ance to ensure that the song was developmentally appropriate 
for a premature infant and also had soothing aesthetics, musical-
LW\��DQG�ÀRZ��7KH�VHFRQG�RSWLRQ�LQYROYHG�FUHDWLQJ�WKH�VRQJ�³IURP�
scratch.” In this songwriting method, the music therapist provided 
multiple chord progression options and melodic suggestions and 
collaborated with the caregivers in the creation of the original lul-
laby composition. The therapist maintained the same role with this 
method, facilitating further discussion, providing empowerment 
and helping to provide guidance on an individual basis as clinically 
appropriate while also helping to create a song that contained de-
velopmentally appropriate components. 

Verbal processing involved: Music Therapy fellows engaged in ver-
bal processing inspired by humanistic psychotherapy approaches 
to encourage and empower caregivers and to help establish trust 
and rapport within the therapeutic relationship. Intentions of Music 
Therapy were clearly explained, and Music Therapists provided 
DFWLYH�OLVWHQLQJ��YDOLGDWLRQ��DQG�DႈUPDWLRQV�WR�FDUHJLYHUV�DV�WKH\�
processed emotions regarding hospitalization. Verbal processing 
remained supportive, and caregivers were held with unconditional 
positive regard by the therapists. Music Therapists used verbal 
interns to continue emphasizing the importance of the caregivers' 
role in the infants care and to empower them in that role.  After 
songwriting sessions and PAL sessions, caregivers oftentimes 
engaged in verbal processing to further express their concerns 
and emotions regarding the infant’s hospitalization: their worries 
about the future; medical-related trauma and trauma related to 
their birthing stories; feelings regarding the medical state of their 
baby; thoughts and emotions regarding the transition of having 
EDE\�LQ�WKHLU�OLYHV��IDPLO\�G\QDPLFV��¿QDQFLDO�FRQFHUQV��DQG�DOVR�
feelings of attachment and excitement about their baby and bond-
ing with their baby. Verbal processing often served as an exten-
sion of emotional release where caregivers were able to share 
their stories within a safe, non-judgmental supportive therapeutic 
relationship. 

Recording sessions were utilized in cases where the caregiv-
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ers agreed to sing on the PAL lullaby recording for their baby. 
Recording sessions involved recording software, headphones, 
PLFURSKRQH��DQG� ODSWRS�DQG�ZHUH�GRQH� LQ�D�TXLHW�SODFH�Rႇ� WKH�
unit. Recording sessions took about 30 minutes, and caregivers 
DOZD\V�UHFHLYHG�D�FRS\�RI�WKH�OXOODE\�UHFRUGLQJ�YLD�PS��¿OH�DIWHU�
recording completion. 

Lullaby assisted relaxation�ZDV�RႇHUHG� WR� IDPLOLHV�ZKHQ� WKH� LQ-
fant was agitated or needed assistance falling asleep. Rather than 
proceeding with the PAL session, Music Therapists would adapt to 
the medical and developmental needs of the infant at the moment 
and also respond to the caregiver’s emotional/mental state as 
ZHOO��,W�ZDV�QRW�DOZD\V�FOLQLFDOO\�DSSURSULDWH�WR�RႇHU�WKH�3$/��)RU�
example, if an infant had a procedure earlier that day and was fa-
tigued/agitated, the Music Therapist facilitated relaxation focused 
music interventions rather than the more rehabilitative focused 
PAL intervention. Music Therapists followed a family-centered, 
humanistic approach to Music Therapy sessions always.  

Caregiver education focused on providing information about the 
therapeutic use of developmentally appropriate music. Parents 
DOVR�ZHUH� WDXJKW� DERXW� WKH� LPSOHPHQWDWLRQ� RI� WKH�3DFL¿HU�$FWL-
vated Lullaby. Music Therapists provided caregivers with informa-
tion regarding infants behavioral signs of overstimulation to music 
and also signs of a positive response to the music as stimuli. Mu-
sic Therapists provided information regarding appropriate decibel 
levels for the infant throughout their stages of development along 
with providing a helpful framework for playing recording music and 
singing for each stage of infant development. Music Therapists 
provided verbal psychoeducation and also provided handouts 
with developmental information regarding the use of music with 
neonates when appropriate. Information provided was a culmina-
tion of information obtained from Jayne Standley’s (Music Thera-
pist) NICU Music Therapy research and information from UCLA’s 
NICU developmental care committee. All recommendations were 
in alignment with the American Academy of Pediatrics most recent 
guidelines. 

1,&8�VWDႇ�SHUFHSWLRQ: of PAL, MT services, developmental impact 
	�SV\FKRVRFLDO�FDUH�

1,&8�VWDႇ�PHPEHUV�ZHUH�SURYLGHG�ZLWK�D�SUH�DQG�SRVW�VXUYH\�
which was made in a Likert scale format with an optional space for 
TXDOLWDWLYH�FRPPHQWV�DQG�DVNHG�TXHVWLRQV�UHJDUGLQJ�VWDႇ¶V�SHU-
ceived feelings of Music Therapy’s presence on the unit as a sup-
SRUW�VHUYLFH��4XHVWLRQV�DVNHG� WKH�VWDႇ�DERXW�RYHUDOO� IHHOLQJV�RI�
stress on the unit and with their patients, and any notable changes 
amongst caregiver behaviors as a result of Music Therapy ses-
sions. Surveys were handed out at the beginning of the study and 
the end of data collection and remained anonymous. 

Results

17 premature infants involved demonstrated an increase in endur-
ance with their non-nutritive sucking abilities along with caregiver’s 
reported increased feelings of bonding and empowerment. NICU 

VWDႇ�VXUYH\�UHVXOWV�DOVR�VXJJHVWHG�KLJK� OHYHOV�RI�VDWLVIDFWLRQ�RI�
0XVLF�7KHUDS\� VHUYLFHV� DQG� WKH� LPSOHPHQWDWLRQ� RI� WKH�3DFL¿HU�
Activated Lullaby device as a developmental support intervention. 
Data suggests that 70 % of the infant participants demonstrated 
an increased average number of coordinated sucks during 5 min-
ute long PAL sessions when the lullaby was used in comparison 
to when there was no music present to provide positive reinforce-
ment and entrainment.  

Of the 95% of the caregivers reported feeling their child had im-
proved oral motor skills needed for feeding with the PAL Music 
Therapy sessions. Additionally, 98% reported stability and/or an 
increase in bonding with their baby during the study. All caregivers 
(100%) reported increases in music use in their daily routine with 
their infant and an increase in their involvement in their infant’s 
care. An increase in hopefulness was reported by 98% by the end 
of their participation in the study. 

1,&8�6WDႇ�6XUYH\V�ZHUH�FROOHFWHG�IURP����1,&8�VWDႇ�PHPEHUV�
DQG�GHPRQVWUDWHG�WKDW������RI�VWDႇ�PHPEHUV�UDWHG�WKHLU�H[SHUL-
HQFH�ZRUNLQJ�ZLWK�0XVLF�7KHUDS\� DV� D� ����� �����RI� VWDႇ� DOVR�
UDWHG�0XVLF�7KHUDS\�D�����DV�DQ�HႇHFWLYH�PRGDOLW\�IRU�UHOD[DWLRQ�
DQG�DJLWDWLRQ�PDQDJHPHQW�IRU�WKHLU�SDWLHQWV�DQG�1,&8�VWDႇ�DOVR�
UHSRUWHG�WKDW�WKH\�IHOW�0XVLF�7KHUDS\�ZDV�D�OHYHO�����DV�DQ�HႇHF-
WLYH�HPSRZHUPHQW�RႇHULQJ�IRU�FDUHJLYHUV������RI�6WDႇ�UHSRUWHG�
that they would recommend Music Therapy services and the use 
of the PAL device to their qualifying and appropriate patients and 
families. 

³2I�WKH�����RI�WKH�FDUHJLYHUV�UHSRUWHG�
IHHOLQJ�WKHLU�FKLOG�KDG�LPSURYHG�RUDO�
PRWRU�VNLOOV�QHHGHG�IRU�IHHGLQJ�ZLWK�
WKH�3$/�0XVLF�7KHUDS\�VHVVLRQV��
$GGLWLRQDOO\������UHSRUWHG�VWDELOLW\�DQG�
RU�DQ�LQFUHDVH�LQ�ERQGLQJ�ZLWK�WKHLU�EDE\�
GXULQJ�WKH�VWXG\��$OO�FDUHJLYHUV��������
UHSRUWHG�LQFUHDVHV�LQ�PXVLF�XVH�LQ�WKHLU�
GDLO\�URXWLQH�ZLWK�WKHLU�LQIDQW�DQG�DQ�
LQFUHDVH�LQ�WKHLU�LQYROYHPHQW�LQ�WKHLU�
LQIDQW¶V�FDUH�´

³�0XVLF�7KHUDSLVWV�SURYLGHG�FDUHJLYHUV�
ZLWK�LQIRUPDWLRQ�UHJDUGLQJ�LQIDQWV�
EHKDYLRUDO�VLJQV�RI�RYHUVWLPXODWLRQ�
WR�PXVLF�DQG�DOVR�VLJQV�RI�D�SRVLWLYH�
UHVSRQVH�WR�WKH�PXVLF�DV�VWLPXOL��
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Staff Survey Comments Parent Survey Comments 

භ “Music Therapy is a key component of 
providing relaxation as well as 
interactive stimulation for our babies. 
I’ve taken care of agitated babies that 
calmed down with the help of our Music 
Therapy staff. This is a service I’d highly 
recommend for any family/baby in the 
NICU.” 

භ “It is amazing seeing the bonding effect 
of Music Therapy. It is so incredible 
seeing how empowered parents appear 
and how much they seem to bond with 
their babies during the music therapy 
sessions.” 

භ “Parents have commented that they 
love music therapy and wish that they 
could have it more frequently, every day 
if possible.” 

භ “The Music Therapy service has been an 
added bonus involving our parents in 
the care of their infants. It is a warm 
addition to parents who experience an 
infant loss, and the music therapists 
record the infant's heartbeat and help 
the parents create a heartbeat song as 
a memory for the parents to keep. Our 
infants also always appear more calm 
content and less agitated when Music 
Therapy visits.” 

භ “Music Therapy has been a very 
significant modality that can be used to 
calm/soothe babies. It gives parents a 
way to be more involved in their babies 
care and is a form of comfort to them, 
learning how to alleviate any signs of 
discomfort or pain that their baby is 
experiences.”  

 
භ “We NEED Music Therapy. We would be 

devastated if we ever lost this service. It 
is so good for our patients, and 
observing the PAL study has been 
absolutely incredible. Not only are the 

භ "It's been a long journey and a really difficult 
time, but I can see that music really helps 
him in many ways, especially in calming him 
down when his heart rate is high. I am really 
grateful to have experience Music Therapy 
while he's here. 

භ "Thank you so much for the 
BEAUTIFUL song, it has meant a lot 
to me, especially in the space that I 
have been separated from my baby 
for the last week while I have been 
hospitalized. My husband gave me 
your note the other day that you 
came by to sing to my baby, and we 
are so thankful for that sweet time 
you provide to him. I especially felt 
comforted to know that my voice 
was being used as a way to support 
my baby through the PAL even when 
I wasn’t there.” 

භ “Being involved in the PAL study was so 
inspiring for me. It gave me a way to support 
my baby in feeding while waiting for my 
breast milk to drop. I loved the process of 
writing and recording the song, and I really 
enjoyed watching him improve each session 
and last longer on the PAL more and more 
with each session.” 

භ “Every parent should receive Music Therapy 
as a support during their time on the NICU. 
It is relaxing for parents, but it also helps 
give us hope and feels like a light at the end 
of the tunnel.” 

භ “Every time I see my baby’s number of 
sucks increasing, I feel like its a little 
gold star on his chart. It is really 
empowering and inspiring to be 
involved in his care in this way.”  

භ “It's amazing watching how much better 
our little boy is able to feed when he is 
receiving music.”  
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infants sucking with more endurance 
when receiving music, the parent's 
entire demeanor changes and they seem 
more hopeful and encouraged during 
feeding times as a result.” 

 
 

භ “The NICU is very stressful environment. 
Alarms galore. Moms are trying to 
remain calm so that they can produce 
breast milk for their babies, but stress 
can affect a mom’s ability to pump. 
Music Therapy not only relaxes the baby 
and helps the baby sleep and feed, but it 
also helps with development and 
relieves the mother’s stress/inspires 
her.  Relieving this stress allows the 
mothers to pump more effectively. The 
breast milk serves as a form of 
medication to the infant and helps their 
immune systems. Music Therapy also 
makes skin to skin more enjoyable for 
the infant and the parents. I have 
recently traveled internationally across 
the world; Australia, United Kingdom, 
New Zealand, Canada, and they all use 
Music Therapy in their NICU settings. 
We should strive to be the best in the 
west and enhance our family integrated 
care with the continued expansion of 
our Music Therapy program and 
research.”  

භ “I have experienced Music Therapy 
during palliative encounters, and they 
are professional, courteous, and kind, 
and often times I feel the energy of the 
unit becoming calmer as the music 
begins. The volume of their voices serves 
as a great model for us all to keep 
appropriate decibel levels with our own. 
The families and babies respond well to 
the music, and it helps their heart rates 
and respiratory rates to regulate.” 

භ “The Music Therapy program has been a 
wonderful experience for our families. 
Being on the NICU can be a pathological 
insults to our parents which makes them 

භ “It's amazing watching how much better 
our little boy is able to feed when he is 
receiving music.”  

 
භ “I love that you can use my actual voice 

on the PAL recording even when I can’t 
be there at bedside because I am with 
my other children at home.”  
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Qualitative Responses on Surveys

Pre and post surveys allowed for room for optional qualitative 
DQRQ\PRXV�FRPPHQWV�IRU�ERWK�SDUHQWV�DQG�VWDႇ�PHPEHUV��6WDႇ�
and parents self-reported that Music Therapy helped to ease 
stress and help them to feel more comfortable on the unit. Quali-
tative comments from parents suggest that the use of the PAL 
within Music Therapy sessions may hold promising psychosocial 
EHQH¿W�IRU�WKH�SDUHQWV�LQ�DGGLWLRQ�WR�WKH�GHYHORSPHQWDO�VXSSRUW�LW�
provides for the infant. 

Discussion 

Study variables include the additional health complications which 
extend beyond the need for weight gain. Additional medical com-
plications and varied diagnoses may impact study data. Our unit, 
D�OHYHO�IRXU�1,&8�RIWHQ�WUHDWLQJ�FRPSOH[�FDVHV�GLႇHULQJ�IURP�WKH�
“feeder and grower” population that seems to be more frequently 
LQYROYHG�ZLWK�WKH�XVH�RI�WKH�3$/�PD\�FDOO�IRU�PRGL¿HG�JRDOV�RI�WKH�
3$/���)RU�H[DPSOH��UDWKHU�WKDQ�WKH�DLP�RI�WKH�3$/�XVH�WR�EH�VROHO\�
focused on NNS, perhaps shifting the primary focus of its func-
tion with certain patients to be aimed at assisting in bonding and 
caregiver mental health support along with promoting infant self-
soothing behaviors and potentially pain management even when 
nonnutritive sucking practice is not needed as a means to transi-
tion to oral feed (for example for infants who are already feed-
ing orally or for infants who will remain fed by G-tube). Parents 
regularly verbally reported feeling an ease in stress levels during 
sessions in regards to Music Therapy sessions involving the PAL 
which piqued the researcher's interest in potentially further inves-
WLJDWLQJ�VWUHVV�OHYHOV�LQ�IXWXUH�VWXGLHV�ZLWK�DQ�RႈFLDO�VWDQGDUGL]HG�
and evidenced-based measure in the next term. The survey forms 
used were not standardized therefore may be lacking in reliability 
DQG�KDYH�WKH�SRWHQWLDO�WR�EH�LQÀXHQFHG�E\�ELDV�LQ�WKH�ZRUGLQJ�RI�
the questions which would need to be adapted and more formal-
ized by any researchers who intend to investigate further any of 
the psychosocial components introduced in this study.   Other vari-
ables included infant sleep schedules, procedure times, changes 
in medical stability, rounding from medical teams or the infants 
being seen by other specialists during PAL session attempts and 
a lack of consistency in the lullaby recordings due to the nature of 
WKH�FUHDWLYH�SURFHVV�DQG�GLႇHUHQW�YRLFHV�RI�FDUHJLYHUV��2XW�RI�WKH�
17 families, only nine families agreed to use their voices. 55% of 

the participants who had lullaby featuring their caregivers’ voice 
demonstrated an increase in non-nutritive sucking abilities. Our 
team also noticed that at times, having visitors at the bedside or 
other distracting noises on the unit impacted the infant’s ability to 
VXFN�WKH�SDFL¿HU�DW�WKHLU�XVXDO�SHUIRUPDQFH�UDWH��,W�KDV�DOVR�EH-
come apparent when reviewing the data collected that any further 
LQYHVWLJDWLRQ�RI�WKH�VWXG\�ZRXOG�KDYH�WR�EH�PXFK�PRUH�UH¿QHG�IRU�
example, deciding whether or not the parent’s voice must be used 
in lullaby or not rather than having two separate groups, deciding 
whether parent stress/involvement be examined, or the infant’s 
NNS be examined or deciding to examine a correlation between 
WKH�WZR�UDWKHU�WKDQ�H[DPLQLQJ�WKHP�VHSDUDWHO\�LQ�RQH�VWXG\�HႇRUW��
)XWXUH�UHVHDUFK�HႇRUWV�PLJKW�DOVR�LQFOXGH�UH¿QLQJ�ZKLFK�FDUHJLYHU�
JURXS� WR� IRFXV� RQ� �VWDႇ�� SDUHQWV�� IDPLO\���7KLV� SLORW� SURMHFW� KDV�
served us in helping to begin the process of identifying areas most 
in need of further investigation and has helped to inform clinical 
DUHDV�RI�QHHG�WKDW�SLTXH�WKH�PRVW�LQWHUHVW�DPRQJVW�VWDႇ�DQG�IDPL-
lies both as a result of the questionnaires and verbal discussion 
surrounding the introduction of the PAL device at the bedside.  

2XU�PRVW� VLJQL¿FDQW� KXUGOH� WKURXJKRXW� WKH� EHJLQQLQJ� VWDJHV� RI�
WKLV�SLORW�VWXG\�ZDV�WKH�WHFKQLFDO�GLႈFXOWLHV�ZH�H[SHULHQFH�ZKHQ�
working with the PAL device. When using caregiver focused lulla-
bies which featured the caregiver voices, the volume was incred-
LEOH� ORZ��HYHQ� ORZHU� WKDQ���G%�DW� WLPHV��DQG�H[WUHPHO\�PXႉHG�
and of poor quality. After collaboration with audio engineers, we 
discovered how to adjust the recording formats to ensure clarity 
of recordings. However, the initial caregiver data may have been 
impacted by the poor sound quality of recordings (we hypothesize 
that the percentage of increased NNS endurance for the infants 
that received PAL with caregiver voices would be much higher if 
the recordings were of better quality and clarity. 

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

anxious and can cause them to lose 
confidence. The music therapists show 
parents how to interact and engage 
with their babies in a meaningful calm 
manner. The parents have very positive 
interactions with their babies during 
Music Therapy, and the MT helps them 
to normalize their experience on the 
NICU.” 

 
 
 
 
 

 

 
7DEOH����6WD௺�VXUYH\�DQG�SDUHQW�VXUYH\�FRPPHQWV�
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)LJXUH����3$/�6WXG\�3UH�DQG�3RVW�&DUIHJLYHU�VXUYH\
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Potential improvements for this study could include a control 
group which uses recorded lullaby (without the caregivers’ voice) 
versus an experimental group which does use the caregiver’s 
voice. This group would help us further determine the impact of 
the caregivers’ voice with the use of this device. To increase pa-
rental involvement, designing this study to require parents to be 
at bedside during PAL sessions and more consistently assigning 
SDUHQWV�D�UROH�VXFK�DV�UHFRUGLQJ�WKH�QXPEHU�RI�VXFNV�RU�RႇHULQJ�
WKH�3$/�SDFL¿HU�WR�WKHLU�EDE\�GXULQJ�HDFK�3$/�VHVVLRQ�PD\�DOVR�
impact the caregivers sense of autonomy and further validate the 
importance of their presence.  

Other improvements might include intervening with the PAL at a 
consistent gestational age to promote more consistency within 
the study and reduce variables. There were challenges in piloting 
the ideal timing of implementing this device. We aimed to pres-
ent the PAL after infants had been introduced to the breast but 
during the transition to bottle feeds and if they were having ad-
ditional challenges with breastfeeding. Our team worked closely 
with lactation consultants and occupational therapists, and in col-
laboration, it was decided to wait until after the breast has been 
LQWURGXFHG� WR� WKH� LQIDQW�DQG� WR�RႇHU�VHVVLRQV�DERXW����PLQXWHV�
before scheduled feeding times in order to get the muscles en-
gaged and prepared for feedings. However, at times this posed a 
risk of causing fatigue before the feeding (which would be coun-
WHUSURGXFWLYH���+RZHYHU��DW�WLPHV��ZH�ZRXOG�RႇHU�WKH�GHYLFH�DIWHU�
feedings, and the infant would be tired, and the results were not 
DQ� DFFXUDWH� UHSUHVHQWDWLRQ� RI� WKH� SDWLHQW¶V� DELOLWLHV�� )LQGLQJ� DQ�
appropriate time for PAL sessions in between feedings throughout 
the day also presented with some challenges such as the infant 
being seen by other specialists throughout the day, potential ef-
fects of medications altering the data, or the patient sleeping. It 
would also be counterproductive to wake the infant during a sleep 
cycle as sleep is crucial to the infant's development. However, due 
to these variables and challenges our consistency within the study 
UHJDUGLQJ�WKH�JHVWDWLRQDO�DJH�WKH�3$/�ZDV�RႇHUHG��DQG�WKH�WLPLQJ�
RI�3$/�VHVVLRQV�ZHUH�DW�WLPHV�EURDG�DQG�LQFRQVLVWHQW��)RU�IXUWKHU�
H[SORUDWLRQ�RI�WKLV�GHYLFH��LW�PD\�EH�RI�EHQH¿W�WR�QDUURZ�GRZQ�WKH�
inclusion criteria and protocol (such as the PAL session times). 

Another challenge we faced during the implementation of the PAL 
device was that many of the infants had feeding times scheduled 
at the same time (meaning with one PAL device available and only 
two grant-funded research assistants) we were not always able to 
SURYLGH�WKH�3$/�VHVVLRQ�GXULQJ�WKH�PRVW�LGHDO�WLPH��)RU�H[DPSOH��
LI�¿YH�LQIDQWV�KDG�D�IHHGLQJ�WLPH�VFKHGXOHG�IRU�������DP��LW�ZDV�
not always a guarantee that all of the infants would be ready and 
available for the PAL session between 10:30 and 11:00 and it was 
not always possible for the therapists to complete all 5 PAL ses-
sions on time. 

Additional areas for future exploration include; training other medi-
cal professionals on the PAL in order to increase patient impact 
and study size along with potentially decreasing some of the vari-
ables in missed session times or non-ideal session times. Training 
DGGLWLRQDO�VWDႇ�PHPEHUV�DQG�SXUFKDVLQJ�DGGLWLRQDO�3$/�GHYLFHV�
would, in some ways, create consistency and accountability in 
session times.

)XWXUH�FRQVLGHUDWLRQV�WR�H[DPLQH�ZLWKLQ�RXU�SRSXODWLRQ�DW�8&/$�
might be the correlation between weight gain and PAL training, 
the impact of the PAL on the duration of hospital stay and any 
potential impact the PAL could have on infant pain and agitation 
levels, all of which have been previously studied at other institu-
WLRQV�E\�-D\QH�6WDQGOH\��$GGLWLRQDO�HႇRUWV�PD\�DOVR�H[SORUH�DQG�
or investigating the longer-term implications of bonding and de-
velopment through caregiver’s voice. Separating the interventions 
during data collection by requesting surveys after the songwriting 
and initial Music Therapy sessions and then collecting a separate 

survey after the actual use of the PAL device may also help to de-
termine whether or not the results of patient satisfaction, anxiety 
and stress reduction and the decreased feelings of hopelessness 
should be attributed to the PAL sessions exclusively or to the ex-
perience with the songwriting and the Music Therapy as a whole.  

Exploration of parent support groups to focus on stress reduction 
particularly for breastfeeding mothers might also be another area 
of study to examine along with beginning the introduction of the 
Music Therapy process and the idea of planning for PAL sessions 
VRRQHU��IRU�H[DPSOH�ZLWKLQ�WKH�¿UVW�ZHHN�RI�DGPLVVLRQ�WR�WKH�1,&8�
or during bed rest/antepartum).

Continuing to explore the impact of Music Therapy and the PAL 
on maternal mental health/overall stress levels seems to be an 
area of calling according to this pilot project as the results for 
caregiver stress management, especially in the form of qualitative 
comments on the surveys were incredibly promising. Continuing 
to explore ways in which parents can be provided with autonomy 
and emotional support with the involvement of this device would 
EHQH¿W�IXWXUH�SURWRFRO�GHYHORSPHQW�IRU�D�PRUH�IRUPDOL]HG�DQG�UH-
¿QHG�UHVHDUFK�VWXG\��)RU�H[DPSOH��VWXG\LQJ�WKH�LPSDFW�RI�KDYLQJ�
parents record the number of sucks with the therapist after each 
3$/�VHVVLRQ�RU�DVVLVW�LQ�SURYLGLQJ�WKH�SDFL¿HU�RQ�WKH�FDUHJLYHUV¶�
feelings of involvement or reduction in stress.  

Lastly, exploring the use of the PAL as a comfort measure in ad-
dition to being a developmental aid may also provide some inter-
esting insights for clinicians and caregivers, especially in level IV 
1,&8V��)RU�H[DPSOH��DIWHU�DQ�LQIDQW�KDV�DFKLHYHG�WKHLU�RUDO�IHHG-
ing goals yet still must remain on the NICU for other medical rea-
VRQV��H[DPLQLQJ�WKH�EHQH¿W�RI�WKH�3$/�IRU�DJLWDWLRQ�PDQDJHPHQW�
and comfort as an adjusted clinical goal once they have achieved 
their oral feed goals. 

Conclusions

Results from this study indicate that the PAL device paired with 
Music Therapy services could improve the endurance of non-nu-
tritive sucks amongst medically stable neonates along with pro-
moting bonding and decreased feelings of helplessness amongst 
FDUHJLYHUV� ZKLOH� VLPXOWDQHRXVO\� ERRVWLQJ� VWDႇ� PRUDOH�� %DVHG�
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upon this small pilot project, the involvement of Music Therapy, 
PRUH�VSHFL¿FDOO\�WKH�SURFHVV�RI�FUHDWLQJ�SDUHQW�ZULWWHQ�DQG�SDU-
ent-performed recorded lullaby with the PAL device could improve 
the quality of care provided in the NICU both from a psychosocial 
standpoint and also in terms of developmental care.  As our study 
results have found a 100% rate of parents reporting to feel more 
involved in the care of their infant due to the PAL process and 98% 
of caregivers reported an increase in feelings of hopefulness this 
study suggests that including involvement with the PAL and Mu-
sic Therapy services as part of the neonates routine care would 
EH�RI�EHQH¿W�WR�FDUHJLYHU�PHQWDO�KHDOWK�DQG�SDWLHQW�VDWLVIDFWLRQ��
This increase in hopefulness raises questions regarding the PAL 
(and Music Therapy’s) ability to potentially decrease symptoms of 
“baby blues” and postpartum depression, Medical-related PTSD/
other mental health strains that caregivers may be experiencing 
when their infant is hospitalized in the NICU. The study results 
demonstrating 70% of increased sucking endurance within the 
¿UVW� �� PLQXWHV� RI� XVLQJ� WKH� 3$/� LV� SURPLVLQJ�� +RZHYHU�� WKHVH�
¿QGLQJV�UHTXLUH�PRUH�UH¿QLQJ�RI�RXU�3$/�SURWRFRO�DQG�UHFRUGLQJ�
process and a closer look at the variables -- for example, per-
KDSV�UH¿QLQJ�WKH�WLPLQJ�RI�WKH�3$/�LQWURGXFWLRQ�DQG�WKH�LQFOXVLRQ�
criteria or providing longer PAL sessions as clinically appropriate 
at more consistent opportune times. The results from this study 
have led us to our next cycle of research which will be funded by 
WKH�0XVLF�0DQ�)RXQGDWLRQ�EHJLQQLQJ�LQ�-XQH������ZKHUH�ZH�ZLOO�
more intensely examine the role of Music Therapy services as a 
stress reduction for caregivers on the NICU. Our next study cycle 
will also examine the relevance of mental health support through 
Music Therapy services earlier on during patient care for example, 
in antepartum while parents are on bed rest and on maternity/
labor and delivery units in tandem with continued Music Therapy 

services in the NICU. We hope to continue improving our protocol 
with the PAL device for our unique patient population, order more 
PAL sensors and streamline ways in which to provide the PAL 
as part of routine care to premature infants in the NICU who are 
requiring assistance with their NNS endurance. 

Funding and Approvals

This study was reviewed by the Institutional Review Board (IRB) 
and approved as a quality improvement study. All participants in-
volved in this study opted to participate, signed consent forms and 
were informed that they would continue to receive the same qual-
ity of Music Therapy support regardless of whether or not they 
decided to participate in the optional and anonymous study. 

7KLV�VWXG\�ZDV�IXQGHG�E\�WKH�0XVLF�0DQ�)RXQGDWLRQ�DQG�WKH�3H-
WHUVRQ�)DPLO\�)RXQGDWLRQ��

$ERXW�7KH�0XVLF�0DQ�)RXQGDWLRQ��7KH�0XVLF�0DQ�)RXQGDWLRQ�LV�
named after the Tony-winning musical written by Meredith Will-
VRQ��0HUHGLWK¶V�ZLGRZ��5RVHPDU\��VWDUWHG�WKH�)RXQGDWLRQ�LQ������
DV� WKH� 0HUHGLWK� DQG� 5RVHPDU\� :LOOVRQ� &KDULWDEOH� )RXQGDWLRQ�
DQG� VXEVWDQWLDOO\� LQFUHDVHG� WKH� )RXQGDWLRQ¶V� HQGRZPHQW� XSRQ�
her death in 2010. With a mission to empower people using the 
transformative energy of music to make positive changes in their 
RZQ�OLYHV�DQG�WKH�OLYHV�RI�RWKHUV��WKH�)RXQGDWLRQ�FXUUHQWO\�IRFXV-
es its investments in two initiative areas: core-curriculum music 
education and music therapy. Besides “The Music Man,” Meredith 
Willson wrote the musical, “The Unsinkable Molly Brown,” and be-
loved songs “It’s Beginning to Look a Lot Like Christmas” and the 
8QLYHUVLW\�RI�,RZD�¿JKW�VRQJ�

)LJXUH����$Y�HUDJH�1XPEHU�RI�1RQ�1XWULWLYH�6XFNV�ZLWKRXW�/XOODE\�YV��ZLWK�/XOODE\��ZLQLQ���PLQXWHV�
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7KH�3HWHUVRQ�)DPLO\�)RXQGDWLRQ¶V�PDLQ�IRFXV� LV�VXVWDLQLQJ�DQG�
creating pediatric music therapy programs, as well as funding 
childhood leukemia research. Through an integrative approach to 
healthcare, we are bringing together music therapy and cancer re-
search to support all aspects of treatment.  Their primary mission 
is to seek out and support experts and institutions dedicated to 
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research into childhood leukemia as well as music therapy pro-
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PHQW�IRU�QRQ�QXWULWLYH�VXFNLQJ�RQ��QLSSOH�IHHGLQJ�RI�SUHPDWXUH�
LQIDQWV��3HGLDWULF�1XUVLQJ������������������������

6WDQGOH\�-0��7KH�H௺HFW�RI�PXVLF�UHLQIRUFHG�QRQ�QXWULWLYH�VXFNLQJ�RQ�
IHHGLQJ�UDWH�RI�SUHPDWXUH�LQIDQWV��3HGLDWULF�1XUVLQJ����������������
�������

6WDQGOH\�-��������0XVLF�WKHUDS\�UHVHDUFK�LQ�WKH�1,&8��$Q�XSGDWHG�
PHWD�DQDO\VLV��1HRQDWDO�1HWZ��������±�����GRL���������������
��������������>3XE0HG@

6WHIDQD��$���3DGRYDQL��(�0���%LEDQ��3���/DYHOOL��0��([SHULHQFHV�ZLWK�
WKHLU� SUHWHUP�EDELHV� DGPLWWHG� WR� QHRQDWDO� LQWHQVLYH� FDUH� XQLW��
$�PXOWL�PHWKRG�VWXG\��-RXUQDO�RI�$GYDQFHG�1XUVLQJ������������
�����������

9LOGDQ�.D\D�DQG�$\QXU�$\WHNLQ��(௺HFWV�RI�SDFL¿HU�XVH�RQ�WUDQVLWLRQ�
WR�IXOO�EUHDVWIHHGLQJ�DQG�VXFNLQJ�VNLOOV�LQ�SUHWHUP�LQIDQWV��D�UDQ-
GRPLVHG�FRQWUROOHG�WULDO��-RXUQDO�RI�&OLQLFDO�1XUVLQJ�������������
��������������������

'LVFORVXUH��7KHUH�DUH�QR�FRQÀLFWV�LGHQWL¿HG�

NT
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