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The effect of music on weight gain of preterm
infants older than 32 weeks: a randomized clinical trial

Efeito da musica sobre o ganho de peso de prematuros maiores de 32 semanas: ensaio

clinico randomizado

Efecto de la musica sobre la ganancia de peso en prematuros mayores que 32 semanas
hospitalizados en el Programa Madre-Canguro: ensayo clinico randomizado

Flavia Maria L. Auto’, Olga Maria S. Amancio? Fernanda de Cérdoba Lanza®

ABSTRACT

Objective: To evaluate the effect of recorded music with
multimodal stimulation on the weight gain of preterm infants
included in the Kangaroo-Mother Program.

Methods: Randomized clinical trial with 61 premature in-
fants, of both sexes, with postconceptional age greater or equal
to 32 weeks and at least ten days of life, without detected ab-
normalities in the visual and hearing systems, and hospitalized
in the Kangaroo-Mother Unit. Patients were randomized in two
groups: of 31 preterm infants received multimodal stimulation
with music daily, for seven days; 30 preterm infants received
only multimodal stimulation. The following characteristics
were evaluated: weight gain, energy consumption, heart rate and
respiratory rate, stress signs and feeding method. Comparison
between groups was made by Student’s t-test, Mann Whitney
test and chi-square test, being significant p<0.05.

Results: The two groups did not present significant differen-
ces in relation to the feeding method and energy consumption
(p=0.46); however, weight gain was greater in the Experimental
Group (p=0.002), which also presented better stability in car-
diac and respiratory rates (»<0.001) and a significant reduction
of stress signs (p=0.007), compared with the Control Group.

Conclusions: The recorded music with multimodal stimulation
is associated with a greater gain in body weight of hospitalized
preterm infants as well as presents a positive influence on vital and
stress signs (Clinical Trials Registry - UTN: U1111-1153-9301).

Key-words: music; body weight; infant, premature;
combined modality therapy.

RESUMO

Objetivo: Avaliar o efeito da musica gravada com estimula-
¢do multimodal sobre o ganho de peso de prematuros incluidos
no Programa Mae-Canguru.

Métodos: Ensaio clinico randomizado com 61 prematuros,
de ambos os sexos, com idade pés-concepcional maior ou igual
a 32 semanas, minimo de dez dias de vida, sistema visual e
auditivos sem altera¢Ges detectadas e hospitalizados na Unidade
Mie-Canguru. A amostra foi randomizada por sorteio em dois
grupos, com 31 prematuros submetidos a estimula¢io multimo-
dal com musica, diariamente, durante sete dias, comparados com
30 prematuros que receberam apenas estimula¢io multimodal.
Foram avaliadas as caracteristicas dos prematuros, além de ganho
de peso, consumo energético, frequéncia cardfaca e respiratoria,
sinais de estresse e forma de alimentacdo. A comparacio entre
os grupos foi realizada pelos testes 7 de Student, Mann Whitney
e qui-quadrado, sendo significante p<0,05.

Resultados: Os grupos ndo mostraram diferenca significante
em relagdo a forma de alimentagdo e ao consumo energético
(»=0,46), porém o ganho de peso foi maior no Grupo Experi-
mental (p=0,002), que também apresentou maior estabilidade
das frequéncias cardfaca e respiratéria (p<0,001) e redugdo dos
sinais de estresse (p=0,007), comparado ao Grupo Controle.
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Conclusdes: A musica associada a estimulagdo multimodal é
eficaz para maior ganho de peso corporal de prematuros hospita-
lizados e tem influéncia positiva sobre os sinais vitais e de estresse
(Registro de Ensaios Clinicos - UTN: U1111-1153-9301).

Palavras-chave: musica; peso corporal; prematuro;

terapia combinada.

RESUMEN

Objetivo: Evaluar el efecto de la musica grabada con es-
timulacién modal sobre la ganancia de peso en prematuros
incluidos en el Programa Madre-Canguro.

Métodos: Ensayo clinico randomizado con 61 prematuros,
de ambos sexos, con edad postconcepcional superior o igual a 32
semanas, minimo de 10 dias de vida, sistema visual y auditivos
sin alteraciones detectadas y hospitalizados en la Unidad Madre-
Canguro. La muestra fue randomizada por sorteo en dos grupos,
con 31 prematuros sometidos a la estimulacién multimodal con
musica, diariamente, durante siete dias, comparados con 30
prematuros que recibieron solamente estimulacién multimo-
dal. Se evaluaron las caracteristicas de los prematuros, ademds
de ganancia de peso, consumo energético, frecuencia cardfaca
y respiratoria, seflales de estrés y forma de alimentacién. La
comparacion entre los grupos fue realizada por las pruebas 7 de
Student, Mann Whitney y chi-cuadrado, conforme a la natu-
raleza de las variables, siendo significante p<0,05.

Resultados: Los grupos no mostraron diferencia significante
respecto a la forma de alimentacién y al consumo energéti-
co (p=0,46), pero la ganancia de peso fue mayor en el Grupo
Experimental (p=0,002), que también present6 la estabilidad mayor
de las frecuencias cardiaca y respiratoria (p<0,01) y reduccién de las
sefiales de estrés (p=0,007) significantes respecto al Grupo Control.

Conclusiones: La musica grabada asociada a la estimu-
lacién multimodal es eficaz para mayor ganancia de peso
corporal de prematuros hospitalizados y tiene influencia
positiva sobre las sefiales vitales y de estrés.

Palabras clave: musica; peso corporal; prematuro; terapia

combinada.

Introduction

The constant technological development in neonatal inten-
sive care, associated with obstetric advances, led to a decrease
in the mortality rate of premature newborns, enhancing their
survival rates. Among the surviving children, one can find
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increasing proportions of premature infants with gestational
ages considered at risk for the occurrence of a variety of devel-
opmental dysfunctions®.

Knowing that, after the 25® week of gestation, the prema-
ture infant already responds to auditory stimuli'”, music could
be used as a therapeutic resource, when adopted with criteria
and with the appropriate noise level®. Music stimulus may be
employed in isolation or associated with another technique such
as multimodal stimulation, enhancing its effects and leading
to a more holistic care®. Music, with its elements, sounds,
rhythms, melody and harmony, works as an intermediate object
of a relationship that enables the development of a therapeutic
process®. Thus, the basic acoustics of music may influence both
physiological and behavioral aspects of the individual®. Studies
with premature infants report its influence on the reduction
in heart and respiratory rates, cortisol levels, and behavioral
states of stress, with an increase in oxygen saturation, in the
velocity of non-nutritive sucking, and in weight gain, thus
reducing hospitalization time®”. A systematic review reports
that, generally speaking, music may be beneficial for prema-
ture infants in behavioral terms, but has inconsistent results
regarding physiological aspects, with studies limited by the
heterogeneity of the samples and of methodological aspects”"

There are few studies analyzing the influence of music on
weight gain. The hypothesis would be that premature infants
exposed to music could have their weight gain increased,
but the mechanisms of this effect are little known, requiring
randomized studies. The length of hospital stay of premature
infants is directly related to their clinical stability and velocity
of weight gain. Assuming that techniques such as music and
multimodal stimulation may influence physiological aspects
such as weight gain, and being aware of the lack of investiga-
tions on this topic, the present study aimed to evaluate, at the
end of seven days of treatment, the effect of music with com
multimodal stimulation on the weight gain of premature infants
with postconceptional age greater than or equal to 32 weeks
included in the Kangaroo-Mother Program.

Method

A randomized clinical trial was conducted with 61 hospital-
ized premature infants, of both genders, divided into two groups
through simple randomization by draw in sealed envelopes,
with 31 in the Experimental Group, which underwent music
therapy and multimodal stimulation, and 30 in the Control
Group, which underwent only multimodal stimulation. This
project was not submitted to clinicaltrial.gov. The study period
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lasted from November 2008 to March 2009, and the setting
was Maternidade-Escola Santa Monica, located in Maceid, state
of Alagoas, Northeastern Brazil, a referral center for high-risk
pregnant women and newborns of the public Unified Health
System in the state. The study was approved by the Clinical
Board of Directors of the maternity hospital and by the Ethics
Committee of the Universidade Federal de Sdo Paulo, with the
need of previous written consent from parents or guardians.

The Kangaroo Method is a type of neonatal care comprising
three stages, with skin-to-skin contact between mother and low
birth weight newborn and increasing duration, for the time that
both of them understand as pleasant®®. The kangaroo position
consists of maintaining the low birth weight newborn in a
prone position against the chest of the adult'®. The study was
conducted at the second stage of the Kangaroo-Mother Program
at the Maternidade-Escola Santa M6nica, which has a capacity of
12 beds. This phase takes place at a rooming-in facility, i.e., all
children and their mothers share the same space, and mothers
are identically advised by the same team on breastfeeding and
kangaroo position. At this stage, children should be clinically
stable, with total enteral nutrition, and may be continuously
accompanied by their mother, who should be prepared for this
at an early stage®.

The eligible premature infants had a postconceptional age
=32 weeks® and at least ten days of life®. Their hearing was
evaluated by bilaterally evoked otoacoustic emissions® and their
vision by ophthalmoscopy, performed by the ophthalmologist
responsible for the patients of the unit®. The study excluded
premature infants diagnosed with severe hypoxia, intracranial
hemorrhage, pulmonary, cardiac or neurological problems, as
well as malformations, syndromes, and the presence of clinical
complications during the study period, such as signs of respira-
tory distress, diarrhea or gastroesophageal reflux disease.

The recorded music was played in the background, consist-
ing of soft classical songs with low range, simple and direct
rhythm, such as those by Mozart®®. The songs varied during
the course of sessions, using the same variation for each child
in the Experimental Group.

As for multimodal stimulation, the therapist remained seated,
and the premature infant remained in the supine position on his
or her lap. Before the beginning of stimulation, the premature
infant was positioned in physiological flexion, for better body
organization"”. Multimodal stimulation occurred in the follow-
ing order: tactile, vestibular, and visual"?. Tactile stimulation
was performed through the touch of the therapist by massaging
the limbs in the proximal to distal direction and the trunk in the

cephalocaudal direction, with slow and continuous stroking?.
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For vestibular stimulation, the child was placed on a hammock
made from a sheet in the supine position and was slowly lifted
up to the semi-seated position; then the child was lowered again
to the supine position”. Visual stimulation used cards with
highly-contrasting colors, i.e., black and white. The card was
positioned at a distance of 20cm from the child’s face, observing if
there was visual fixation when the card was standing still and
if there was visual tracking was the card was moving"?. Each

type of stimulation lasted for five minutes, with a total of 15

minutes®. The procedures were performed by the same therapist

in all children. The study period comprised seven consecutive
days of a week, in the afternoon period.

The therapy environment was calm, with controlled light-
ing and noise level controlled by sound level meter in 55dB*?
at the place where the child was being treated. The treatment
was conducted in a silent room, located in the kangaroo nursery,
respecting the period after nutrition and sleep, and the child
should be in the behavioral state of inactive alertness to receive
the stimulation. In inactive alertness, which is the best state for
interaction, child’s body and face are relatively inactive, their eyes
are shiny and their breathing is regular®. In the routine practice
of the service, feeding occurs every two or three hours for feeding
via orogastric tube and complementary feeding; breastfeeding
occurs on demand. Weighting takes place at 05.30 a.m.

The Experimental Group received multimodal stimulation
with background music, and the Control Group received only
multimodal stimulation. In the Experimental Group, music
was initially used in isolation for 1 minute and then a sequence
of multimodal stimulation — tactile, vestibular and visual —
was conducted with music’?. In the Control Group, the same
sequence of multimodal stimulation was performed, but without
music. The order of stimuli was always the same for both groups.

The following characteristics of the premature infants were col-
lected: gender, mode of delivery (cesarean or normal), gestational
age estimated by the Capurro method (weeks), postconceptional
age (weeks), 1% and 5" minute Apgar score, birth weight (g)
weight at the beginning of the study (g), days of life at the begin-
ning of the study (days), and ICU length of stay (days).

Outcome variables were:
¢ Body weight: assessed daily using a duly calibrated C&F

weighting scale, mod.p15, with a 5g division, analyzing

the mean for body weight gain between the first and the
seventh day;

o Stress signs: their presence or absence during each treatment
session in premature infants in response to handling was re-
corded. A presence-to-absence ratio of stress signs was built
in all days of treatment for each group, making a comparison
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between groups. Stress signs included the presence of one
or more grimaces, yawns, hiccups, and crying®. Stress sigs
were always recorded by the same observer, in both groups.
These signs were previously detailed, and the observer was
trained to identify them.

e Heartand respiratory rates: were assessed immediately before
(HR 1 and RR1)and immediately after (HR2 and RR2) the
treatment session, calculating the difference between the two
occasions (HR1-HR2 and RR1-RR2). The mean of these
differences for the seven days of treatment was compared
between the two groups, Control and Experimental. These
vital signs were evaluated by a one-minute inspection th-
rough auscultation with a stethoscope.

e Feeding method: the use of the methods orogastric tube,
complementary feeding, and breastfeeding was evaluated.
Complementary diet included translactation, breastfeeding
associated with orogastric tube, and breastfeeding associated
with cup feeding.

 Energy consumption (kJ/day): the calculation of energy con-
sumption took into account feeding method, volume, daily
frequency, and type of milk (Pre-Nan or breast milk). For
Pre-Nan milk, a value of 334.9k] per 100mL was estimated?
and, for breast milk, of 242.8k]J per 100mL". For breastfed
premature infants, volume was estimated by gastric capacity in
approximately 40mL"?. In exclusive breastfeeding, frequency
was every three hours, totaling eight feedings, which is the
minimum required for the mothers in the unit under study.

Sample calculation was based on a pilot study with 20 prema-
ture infants. The observed outcome was weight gain: 110£50g
in the Control Group and 150+41g in the Experimental Group.
Considering an alpha error of 0.05 and a beta error of 0.90, it
was found that each group should be composed of 29 subjects.

Data were stored and tabulated on a Microsoft Excel®2003
spreadsheet. The applications Statistical Package For Social
Sciences (SPSS), version 15.0, and Epi-Info, version 6.04,
were used. Sample homogeneity was investigated by the
Kolgomorov-Smirnov test. Comparison between the charac-
teristics of the patients (weight, ICU length of stay, gestational
age, among others) in the two groups was made by Student #
test, Mann Whitney test, and chi-square test, according to the
nature of the variables. Significance was set at p<0.05.

Results

With regard to the characteristics of the premature infants
under study, there was no difference between the two groups in

296

terms of gender distribution in each group (»=0.91), mode of
delivery — cesarean or normal (p=1.00), gestational age (9=0.54),
postconceptional age (p=0.54), 1* minute Apgar score (p=0.72),
5* minute Apgar score (p=0.97), birth weight (¢=0.09), weight
(»=0.73), days of life at the beginning of the study (»=0.53),
and ICU length of stay (p= 0.06) (Table 1).

At the beginning of the study, body weight in the
Experimental Group showed no difference compared with
that in the Control Group. On the other hand, throughout the
seven days of treatment, weight gain was significantly greater
in the Experimental Group (p=0.002) (Table 1). Despite the
difference in weight gain between the two groups during the
treatment period, energy consumption in this period showed
no significant difference (p=0.46) (Table 2). The groups did not
also show significant difference in relation to feeding method
(»=0.414) (Graph 1).

The premature infants in the Experimental Group showed
lower presence-to-absence ratio of stress signs (p=0.007) during
treatment sessions (Table 3). Heart and respiratory rates showed
significant decrease after treatment in the Experimental Group,
compared with the Control Group (p<0.001) (Table 4). These
parameters remained within normal limits during treatment
sessions in both groups.

Discussion

Unimodal and multimodal sensory stimulation were ana-
lyzed in several studies and have their benefits already docu-
mented, including those related to weight gain“®'V. On the
other hand, the benefits of music as auditory stimulation have
only recently been recognized and scientifically documented?.
Music may enhance the effects of multimodal stimulation, and
one of its advantages would be promoting homeostasis, which
facilitates child’s tolerance to stimuli®®.

In this study, the results for body weight gain showed that
premature infants in the Experimental Group had a significantly
greater mean than that of infants in the Control Group, which
is extremely important for premature infants, since weight
gain is directly related to clinical stability and lower length of
hospital stay. It is worth stressing that the evaluated groups did
not show significant difference in terms of feeding methods and
mean energy consumption. Thus, one of the hypotheses sug-
gested for weight gain in the Experimental Group is that, in
children fed orally, music may improve appetite and improve
the sucking/swallowing mechanism®. Some studies evalu-
ated the association of music with non-nutritive sucking and
reported that, during music, there is an increase in feeding
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rates. However, the authors do not clarify whether children had
previous experience with oral feeding, since this information
may influence feeding rate"'®. Another mechanism that could
influence weight gain was proposed by a study that evaluated
the relationship between music by Mozart and resting energy
expenditure by indirect calorimetry in premature infants. The
results indicated a reduction of 10-13% in resting energy
expenditure in the group evaluated with music, which could
increase metabolic efficiency and partly increase weight gain®©.
In this paper, the results for body weight related to the influence
of music are in accordance with results from other investiga-
tions">?”. A study used music with multimodal stimulation
and compared its use with a control group undergoing only
the routine procedure of the unit. Its result was significant in

terms of weight gain by the experimental group, but this study
does not report the feeding method or the energy consumption
of premature infants®. Differences in methodology, inclusion
criteria, and feeding methods may result in disagreements
between studies.

The early adaptation to extrauterine life exposes the
premature infant to a greater number of stressful situa-
tions, resulting in physiological changes, increase in energy
requirements, and difficulty in gaining weight. During
painful procedures, the positive effect of music has been
reported due to its influence in the gate mechanism of pain
and in the increase in endorphin release®*?. More stable
children are more prone to gain weight®. The results for

this research in terms of reduction in stress signs confirm

Table 1 - Characteristics of premature infants in Control and Experimental Groups during the study period

Control Experimental value
n=30 n=31 P

Male: female gender 10:20 12:19 0913
Cesarean: normal delivery 14:16 15:16 .00
Gestational age (weeks) (2392_1;) (2392_224) 0.536
Postconceptional age (weeks) (::3351\:529) (3325_222) 0.536

: . 1494279 1374271
Birth weight (g) (915-2145) (805-1630) 0092
Weight at the beginning of the study (g) ( 11255507_11190180) ( 11255401_21000%) 0.731
18t minute Apgar score (ZTS) (ng) 0.721
5% minute Apgar score (79_1110) (:—TO) 0.970
Days of life at the beginning of the study (?gf;g) (?gig) 0.529
ICU length of stay (days) (;f;;) é;j;g 0.060

Intervals in parentheses indicate the variation in the values found

Table 2 - Means for body weight gain and energy consumption among premature infants in Control and Experimental groups

during the study period

Control Experimental value
n=30 n=31 P
Energy consumption (kcal/day) (%Q;g) (ggsz‘;‘;g) 0.46
. . 11163 15646
Body weight gain (g) (-70_225) (60_240) 0.002

Intervals in parentheses indicate the variation in the values found

Rev Paul Pediatr 2013;31(3):€293-9.
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OGT: Orgastic tube; CF: complementary feeding; BF: breastfeeding

Graph 1 - Distribution of feeding methods: orogastric tube,
complementary feeding, and breastfeeding in control and ex-
perimental groups

Table 3 - Presence-to-absence ratio of stress signs during treat-
ment among premature infants in Control and Experimental groups

Stress Control Experimental -value
signs n=30 n=31 i
Presence- (5 78.0.47 0.07+0.1

to-absence 0.007
atio (0.00-2.50)  (0.00-0.40)

Intervals in parentheses indicate the variation in the values found

Table 4 - Comparison of the difference in heart rates and respi-
ratory rates before (1) and after (2) treatment between Control
and Experimental groups

Control Experimental value
n=30 n=31 P
1425 16.9+8.7
HR1-HR2 (-3.7-6.6) (23-37.1) <0.001
0.9+2.4 9.1+3.1
RR1-RR2 (-2.3-7.7) (0.9-16.1) <0.001

HR: heart rates; RR: respiratory rates; Intervals in parentheses indicate
the variation in the values found

S(4,20)

previous result . A study reported a significant reduction

in cortisol levels and in respiratory rate among premature
@3)

infants exposed to live music with harp®’. Another study
indicates a significant reduction in stress signs and physi-
ological parameters®”. This result may be justified by the

fact that the study investigated a group of premature infants
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with chronic lung diseases who have clinical peculiarities
different from those analyzed in the present study.

As for heart and respiratory rates, the Experimental Group
showed significant decrease after the procedure. Several stud-
ies show similar results for respiratory®” and heart®" rate.
One of the justifications for these results is that music seems
to reduce the activity of the sympathetic nervous system™®.

Thus, music may be used as simple, alternative and low cost
therapeutic tool, constituting one more agent aiming to facili-
tate the development of premature infants and minimize the
negative effects of neonatal admission. Although mothers and
children were admitted in the same setting, receiving similar
recommendations from the same team, there are variables that
are difficult to control, such as the time children remain in the
kangaroo position and the exact number of feedings. As a limi-
tation of this study, it is possible to point out the inaccuracy in
the calculation of energy consumption, because this is directly
dependent on the physiological characteristics of each child and
on the variation in the energy content of the breast milk of each
mother. In spite of this limitation, the values stipulated for this
calculation were equally adopted in both groups; thus, it can be
said that the difference found would not be in function of energy
consumption but rather of the only distinctive factor between
the groups, i.e., exposure to music. The paper also has method-
ological restrictions, because it was a non-blind study for some
variables such as vital and stress signs. In addition, it is worth
remembering that, although observers had been trained for the
correct application of the technique, there is the individualized
response of each child, not ruling out the possibility of some
side effect related to hyperstimulation.

Still due to the lack and limitations of investigations on
music as a therapeutic method in premature infants, there are
questions to be answered, such as its long-term effects, the
different musical styles along with individual preferences, as
well as its influence on the family and the multi-professional
team. Anyway, the results obtained suggest that recorded
music, associated with multimodal stimulation, is efficient for
a greater weight gain of premature infants hospitalized in the
Mother-Kangaroo Program.
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