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AbstrAbstractact
This study investigated the contributions of music therapy to the mother-preterm
infant dyad in a NICU. A single case study was carried out involving a mother and
her preterm daughter (27 GW). They participated in nine sessions of the Music Ther-
apy Intervention for the Mother and her Preterm Infant -MUSIP, with the aim of sen-
sitizing the mother to the importance of singing. After the MUSIP and in the pre-
and post-discharge periods, the mother was interviewed in order to provide an as-
sessment of the intervention; furthermore, the dyad was videotaped during singing
and non-singing interactions. The interviews with the mother and the written de-
scriptions of the video footage were examined through thematic analysis. The results
showed music therapy contributed: a) to the empowerment of the infant, through
relaxation, stabilization of oxygen saturation, the presentation of new competences
and engagement in singing; and b) to the empowerment of the mother, through re-
laxation, the overcoming of embarrassment and the fear of interacting with the in-
fant, and through the strengthening of her maternal competences and her autonomy
in singing. Together, the results highlighted the importance of music therapy to the
mother-infant interaction, because singing contributed to more prolonged face-to-
face contact and more diversified expressions of affection.

KKeeyworywords:ds: Prematurity, NICU, Music therapy, Maternal singing, Mother-infant
interaction

IntrIntroductionoduction
Almost 11% of newborns worldwide are born before the 37th week of gestational age
(WHO, 2010). Premature birth can affect the infant's long term development, and the
hospitalization of the infant in the Neonatal Intensive Care Unit (NICU) is a traumatic
experience for the whole family, as both mothers and fathers may experience high-
er levels of stress, anxiety, and depression (Flacking, Ewald, Nyqvist, & Starrin, 2006;
Fleck & Piccinini, 2013; March of Dimes, PMNCH, Save the Children, & WHO, 2012;
Shaw et al., 2014).

The impact of prematurity on the mother-infant relationship is still a controversial
issue. The recent meta-analysis conducted by Bilgin and Wolke (2015), who examined
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34 studies published between 1980 and 2013, showed no significant differences in the
sensitivity and the responsiveness of mothers of term and preterm infants during their
interaction in the first years of life. Nevertheless, some studies showed that prematuri-
ty might affect bonding and mother-infant interaction (Forcada-Guex, Pierrehumbert,
Borghini, Moessinger, & Muller-Nix, 2006; Korja, Latva, & Lehtonen, 2012). Beyond
the biological vulnerability involved in prematurity, adverse psychosocial factors rep-
resent a multiple-risk situation and require the implementation of early interventions
(Linhares, Carvalho, Machado, & Martinez, 2003; Moreira et al., 2011; White-Traut &
Norr, 2009).

Music therapy is an emergent discipline in this context, both in research and clinical
work, and it showed positive effects on the infants, on their parents and on the parent-
infant relationship (Haslbeck, 2012; Standley, 2012). Several studies highlighted the
fetus's and newborn's early auditory abilities of recognizing and reacting to maternal
voice and music (Al-Qahtani, 2005; Kisilevsky et al., 2003; McMahon, Wintermark, &
Lahav, 2012; Moon & Fifer, 2000). Besides this, the mother-infant dialogue, defined by
Malloch and Trevarthen (2009) as communicative musicality, is made of specific musical
elements that contribute to the regulation of the infant's attention, the development of
linguistic structure, the communication of emotions, and the regulation of social be-
havior (Butler et al., 2014). In particular, by emphasizing the musical elements nat-
urally presented in infant-directed speech, maternal singing is especially powerful in
enhancing mother-infant bonding (Peretz, 2010; Trehub, Becker, & Morley, 2015).

According to the recent review of literature conducted by Palazzi, Nunes, and Pic-
cinini (2017), music therapy interventions carried out by music therapists can be found
among the music-based interventions in the NICU (Ettenberger et al., 2014; Haslbeck,
2014; Loewy, Stewart, Dassler, Telsey, & Homel, 2013; Standley et al., 2010; Ullsten,
Eriksson, Klässbo, & Volgsten, 2016), as well as musical stimulation interventions con-
ducted by other healthcare professionals (Alipour, Eskandari, Ahmari Tehran, Eshagh
Hossaini, & Sangi, 2013; Keidar, Mandel, Mimouni, & Lubetzky, 2014) or by parents
(Arnon et al., 2014; Filippa, Devouche, Arioni, Imberty, & Gratier, 2013; Nöcker-Rib-
aupierre, Linderkamp, & Riegel, 2015). These interventions can employ a receptive ap-
proach with recorded sounds and music (Alipour et al., 2013; Standley et al., 2010), or
an active approach through live music and singing (Ettenberger et al., 2014; Haslbeck,
2014; Loewy et al., 2013; Malloch et al., 2012; Ullsten et al., 2016).

Music therapy and musical stimulation have shown positive effects on the preterm
infant, on oxygen saturation, on the regulation of the heart rate, on respiratory rate,
on sleep patterns, on non-nutritional sucking, on weight gain and on the reduction of
the duration of hospitalization (Bieleninik, Ghetti, & Gold, 2016; Haslbeck, 2012; Stan-
dley, 2012). Among the music therapy interventions, we highlight those that employ
live contingent or infant-directed singing with lullabies, parents' preferred songs and
improvised singing (Malloch et al., 2012; Shoemark, 2011; Haslbeck, 2014; Loewy,
2015; Ullsten et al., 2016). For example, Haslbeck (2014) investigated the interactive
potential of Creative Music Therapy (CMT, Nordoff & Robbins, 1977) on 18 preterm
infants. The author used an inductive approach based on the principles of ground-
ed theory (Glaser & Strauss, 1967; Strauss & Corbin, 1998) and therapeutic narrative
analysis (Aldridge & Aldridge, 2002). By analyzing the video footage of the interven-
tion and parental interviews, the author identified several categories, such as commu-
nicative musicality from episodes of interactional synchrony between the music thera-
pist and the infant, the music therapist's responsiveness to the infant's behaviors, and
the infant's and parents' empowerment. According to Haslbeck (2013, 2014), through
communicative musicality in the CMT, both parents and infants might be empowered to
self-regulate, orientate, participate, and engage in the interaction between them. Re-
sults suggested that CMT enhances self-regulation, orientation, and a greater engage-
ment on the part of the infant, as well as promoting parental sensitivity.

Besides supporting the preterm infant's development, music-based interventions
promote maternal well-being, by reducing stress and anxiety (Ak, Lakshmanagowda, G
C M, & Goturu, 2015; Arnon et al., 2014; Bieleninik et al., 2016; Cevasco, 2008) and by
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enhancing breastfeeding (Ak et al., 2015; Keith, Weaver, & Vogel, 2012; Vianna et al.,
2011). In particular, interventions that involve maternal singing and speech have posi-
tive effects on both the infant and the mother (Arnon et al., 2014; Filippa et al., 2013).
Finally, some studies showed that music therapy contributes to the mother-infant in-
teraction by enhancing attachment, parental responsiveness, interactional synchrony
and communicative musicality between mother and infant (Cevasco, 2008; Ettenberger
et al., 2014; Haslbeck, 2014; Walworth, 2007).

Research showed greater benefits of music therapy with live music (Arnon et al.,
2006; Garunkstiene, Buinauskiene, Uloziene, & Markuniene, 2014) and emphasized
the importance of the parent’s inclusion and accompaniment (Ettenberger et al. 2014;
Edwards, 2011; Haslbeck, 2014). Nevertheless, most research focuses on the effects of
recorded music on the preterm infant, without investigating maternal perspectives and
mother-infant interaction (Haslbeck, 2012). Therefore, the aim of this study was to in-
vestigate the contributions of music therapy to the mother-preterm infant dyad in a
Brazilian NICU, based on the structure of themes and on the theoretical background of
Haslbeck’s studies (2013, 2014). Our initial expectation was that music therapy would
contribute to help both the mother and the infant to relax, to sensitize the mother to
the importance of singing in the NICU as a resource for interacting with the infant, and
to enhance the quality of mother-infant interaction.

MethodsMethods
Participants
Participants were a mother (Natalia)1 and her preterm daughter (Ana), who had no
syndromes or congenital anomalies and was admitted to the NICU of a public hospital
in Porto Alegre (State of Rio Grande do Sul, Brazil).

Natalia was 24 years old; she lived in Porto Alegre, had concluded primary educa-
tion, and was unemployed. She had three children: two of them, 1 and 3 years old,
were from previous relationships, whilst Ana was the daughter of her third partner
who had been incarcerated almost a year earlier. The family had a low socioeconomic
income. Ana was born at 27 weeks2 of gestational age with a weight of 685 g. The Ap-
gar Score3 at birth was 2 (1st minute), 4 (5th minute), and 6 (10th minute). After birth,
due to symptoms of sepsis and respiratory distress, Ana was put in an incubator and
submitted to orotracheal intubation. Besides the preterm birth, the infant presented no
other severe clinical condition. After 118 days of hospitalization in the NICU, Ana had
a weight of 2620 g at discharge; she could breathe autonomously and breastfeed.

Design, procedures and instruments
A single case study design (Stake, 2006) was used, with five phases of data collection.
In Phase 1 (Pre-intervention), 20 days after the infant's birth, the mother was invited
to participate in the study, she signed the Informed Consent Form and took part in
the following interviews: the Interview about motherhood in the context of prematurity
(NUDIF/PREPAR, 2009a), which was used to investigate the experience of motherhood
in the post-partum period; and the Interview about the mother's musical history (Palazzi,
Meschini, & Piccinini, 2014a), which investigated the acoustic environment and the
mother's experiences and musical preferences throughout life and during pregnancy.
Both interviews were structured but conducted in a semi-directed manner. Moreover,
a Demographic data sheet (NUDIF/PREPAR, 2009b) was filled out in this phase together
with a Clinical data sheet for the mother and her preterm infant/post-partum (NUDIF/
PREPAR, 2009c), which was updated at each phase of data collection.

In Phase 2 (Intervention), a week after Phase 1, the mother participated in the Music
Therapy Intervention for the Mother-Preterm Infant Dyad – MUSIP (Palazzi, Meschini, &
Piccinini, 2014b). The MUSIP is a music therapy intervention that aims at sensitizing
the mother to the importance of singing to her infant and supporting the mother-infant
dyad during maternal singing. It was created for this study based on music therapy
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research on prematurity. The MUSIP is organized in eight sessions, divided between
meetings with the mother and sessions with the mother-infant dyad in the NICU. How-
ever, the structure of the MUSIP had to be adapted in this study in order to meet the
mother's needs and the space availability in the NICU as described below. Besides this,
due to Ana's clinical instability, the sessions with her started at 31 weeks of post-men-
strual age4.

Session one only involved the mother, was conducted in a room of the Neonatology
Unit and lasted approximately 45 minutes; sessions two, three, four, and five were car-
ried out in the NICU with the mother and the infant in the incubator; furthermore,
sessions six, seven, eight, and nine were held with Natalia during skin-to-skin contact
with Ana (kangaroo care). The sessions with the dyad in the NICU lasted 15 to 20 min-
utes. In session one, the mother and the music therapist sang some songs selected by
the mother (“Fico assim sem você” [“I stay like this without you”] by Claudinho and
Buchecha and the Brazilian lullaby “Nana nenê” [“Rockabye baby”]), with and without
guitar accompaniment. Sessions two, three and four aimed at accompanying and sup-
porting the mother during the experience of singing for the daughter, by stimulating
the observation of the infant's responses and by emphasizing the interactive potential
of singing. Sessions five and six focused on the improvised humming with the dyad in
the NICU and lastly, sessions seven, eight, and nine aimed at encouraging the mother
to write a song for the infant.5 A music therapist, the first author of this study, con-
ducted the nine sessions of the MUSIP (approximately once a week for 2 months) with
the clinical supervision of another music therapist, the second author of this study.

In Phase 3 (Post-intervention), a week after the end of the MUSIP, the mother took
part in the Assessment interview of the music therapy intervention for the mother and her
preterm infant (NUDIF/PREPAR, 2014b), which investigated the impact of the interven-
tion on maternal feelings about the music therapy, the therapist and her satisfaction
with the intervention, as well as her perceptions about the changes in the infant and
in their bonding. It was a structured interview conducted in a semi-directed manner.

Furthermore, the dyad participated in a session of the Observation of the mother-
preterm infant interaction (Palazzi & Piccinini, 2014), during maternal singing in the
NICU. This session aimed at observing infant's and mother's behaviors and their inter-
actions, during singing and non-singing episodes. The mother was oriented to interact
with the infant approximately 2 to 8 minutes during each episode. The music therapist,
with the help of a psychology student, videotaped the observation sessions by using
a GoPro Hero 3+ camera within the NICU, and a Sony DCR-sr85 camera out of the
NICU. The video footage focused on mother-infant interaction.

In Phase 4 (Pre-discharge), carried out before the infant's discharge, the mother took
part in another assessment interview adapted for the pre-discharge phase, and a new
observation session was conducted during breastfeeding in the NICU. To conclude, in
Phase 5 (Post-discharge), a week after discharge, a new observation session was held
in a hospital room in two different moments: during maternal singing and during non-
singing while changing the diaper. The first author carried out all the MUSIP sessions,
the observation sessions in Phase 3 and 5, and all maternal interviews in Phase 1. A
psychology student conducted the observation session in Phase 4, as well as all the
clinical data sheets of the infant throughout the phases, and conducted the assessment
interviews with the mother in Phase 3 and 4. All the observation sessions and the
MUSIP sessions (with the exception of session two) were audio or videotaped. Two
psychology students were responsible for transcribing maternal interviews. This study
was approved by the Ethics Committees of the Psychology Institute of the Federal Uni-
versity of Rio Grande do Sul (UFRGS) (n. 985.941) and of the hospital (n. 1.069.283).

Data analysis
To analyze data, we examined the mother’s interviews in the pre-MUSIP (Phase 1),
post-MUSIP (Phase 3) and in the pre-discharge (Phase 4) period, as well as the video
footage of the mother-infant dyad during MUSIP (Phase 2) and during the observation
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FFigigururee 1.1. FFllowchartowchart ofof thethe anaanallyysissis prprococesess.s.

sessions (Phase 3, 4, and 5). Initial interviews were used to describe the case. The as-
sessment interviews in the post-MUSIP and in the pre-discharge period were examined
through thematic analysis (Braun & Clarke, 2006), with the aim of investigating ma-
ternal perceptions about the music therapy contributions to the mother-preterm infant
dyad in the NICU, in particular to the infant, the mother and the mother-infant inter-
action.

Video footage of MUSIP sessions were analyzed as follows: 1. First, we watched the
video footage and wrote a general report on all sessions; 2. Secondly, we selected three
of the six videotaped sessions (sessions four, six, and nine)6, and we identified and se-
lected the first non-singing episode (3-4 minutes) and the last maternal singing episode
(3-8 minutes) of each session, with a total of approximately 14 minutes of singing and
11 minutes of non-singing7; 3. Lastly, the first author wrote detailed descriptions re-
garding infant's and mother's behaviors and mother-infant interactions during singing
and non-singing episodes. The initial and final time of each behavior under observa-
tion were noted, so as to also have recorded information about the duration of infant's
and mother's behaviors and their interactions.

We used a similar procedure for the video footage concerning the sessions of the Ob-
servation of the mother-preterm infant interaction (Phase 3, 4, and 5). 1. First, we identi-
fied and selected the last 3 minutes of each video excerpt, with a total of approximate-
ly 6 minutes of singing and 4 minutes of non-singing8; 2. Secondly, the first author
wrote detailed descriptions regarding infant's and mother's behaviors and mother-in-
fant interactions during singing and non-singing episodes, highlighting the initial and
final time of each behavior under observation, so as to have information about the du-
ration of infant's and mother's behaviors and their interactions. A psychology student
subsequently reviewed all video excerpt descriptions in an attempt to ensure consen-
sus. Interviews and video excerpts contributed to data triangulation (Stake, 2006) al-
lowing for an in-depth analysis of the case, based on maternal perceptions, on infant's
and mother's behaviors, and on their interactions.

Data were integrated and analyzed through thematic analysis (Braun & Clarke,
2006), using a deductive approach based on the structure of themes and on the theo-
retical background of Haslbeck (2013, 2014). The analysis was based on two themes:
a) empowerment of the infant and b) empowerment of the mother. In particular, the in-
terviews and the descriptions were read several times, so as to identify vignettes and
excerpts of the descriptions that portrayed the themes used for analysis.
Haslbeck’s (2013, 2014) structure of themes was originally created from studies that
involved the therapeutic process between the music therapist and the infant. There-
fore, this structure was adapted for the purposes of this study in order to consider the
interactional process between mother and preterm infant. The original themes that re-
ferred to the music therapist's behaviors were adapted and employed to analyze mater-
nal behaviors. The original structure also involved other themes, such as the respon-
siveness between the music therapist and the infant, which was not used in this study,
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since this category and all the dimensions about mother-infant interactions were in-
cluded in the themes of empowerment of the infant and empowerment of the mother.
Furthermore, the original structure involved the theme of communicative musicality,
which was also investigated in this study, but it will be presented in a future publica-
tion. In conclusion, we added other characteristics to the themes based on the litera-
ture being specifically derived from data from this study.

RResultsesults
Results will be presented in two sections; the first one is related to the interviews and
the observations about the empowerment of the infant, while the second one refers to
the empowerment of the mother. During the presentation of the results, each theme will
be analyzed more in detail and described through vignettes from the interviews and
excerpts from the descriptions of the infant's and mother's behaviors and the mother-
infant interactions, during singing and non-singing episodes.

Empowerment of the infant
According to Haslbeck's definition (2013, 2014), empowerment of the infant refers to
the infant's ability to relax, calm down, and enhance self-regulation, orientation, and
interaction. This theme involves the infant's relaxation, the presentation of new com-
petences, the participation and the engagement in singing, and for the purposes of this
study, we also included the stabilization of oxygen saturation.

In the first MUSIP sessions, the infant was still unstable, showing frequent agitation
and saturation drops. Therefore, in session four the empowerment of the infant could not
be identified during singing and non-singing. However, in session six, Ana was more
relaxed and in quiet sleep state during both singing and non-singing. Moreover, in ses-
sion nine, singing contributed to a greater relaxation of the infant when compared to
the non-singing episode. In this session the infant showed new competences, as well as
participation and engagement during singing. In fact, while her mother was singing,
the infant was in an alert quiet state, moving herself and vocalizing:

• (05:06)9 The mother adopts kangaroo care with the infant and she moves her clos-
er to her face, while singing.

• (05:12) Ana vocalizes a glissando (La#4 Re#4 Mi4). The mother looks at the
daughter and keeps singing.

• (05:28) Ana moves her head and vocalizes again (glissando from La4 to Mi4 ap-
proximately) and keeps moving her body. (S9/singing)10

In the post-MUSIP and pre-discharge period, the empowerment of the infant appeared
more evident. For example, during the assessment interview of the intervention, Na-
talia reported that the MUSIP sessions and her spontaneous experiences of singing
helped her daughter calm down when she was agitated,

But then, I realized that she liked me singing to her, with her in my arms or with her in the
incubator, and touching her, I felt that it made her much calmer when she was agitated,
she really liked it, even now she likes it. (Int3).

Besides enhancing the infant's relaxation, the MUSIP contributed to stabilizing Ana's
oxygen saturation since the mother reported that when she sang, the saturation in-
creased and kept stable. Natalia emphasized the joint positive effect of singing and
kangaroo care on re-stabilizing oxygen saturation: “When her saturation starts dropping,
I ask to pick her up, I sing and I rock her, and then she stabilizes” (Int3). Moreover, the
mother reported that when she talked to Ana, her saturation kept decreasing, while
when she sang the saturation remained more stable:

When I don't sing, she stays calm in her corner, then her saturation drops. But when I sing,
when I hug her, and I sing to her, she stabilizes. Then she stays stable, it doesn’t drop as
much when I sing to her. I can see this. (Int4)
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Relaxation during maternal singing was also reported in the descriptions of the ob-
servation sessions in the post-MUSIP. In fact, the infant slept throughout the session,
without displaying any signs of agitation, while the mother hummed improvised tunes,
rocked, and caressed her. The mother also reported that after the music therapy ses-
sions, the infant seemed to recognize the maternal voice and react to singing, by open-
ing her eyes and smiling:

I feel that [the sessions] helped her, because she pays more attention to the voices, she
already recognizes the voices, she already recognizes mine from the others … from the
nurses' voices, I think that she recognizes it; she already recognizes my voice. Sometimes,
she opens her eyes, sometimes not […], just gives a little smile at the corner of her mouth.
(Int3).

In the pre- and post-discharge period, both the interview and the descriptions of the
observation sessions highlighted the empowerment of the infant through the presenta-
tion of new competences and the engagement in singing, more than through relaxation
as it was shown in the post-MUSIP. In fact, during singing and non-singing the infant
interacted actively through her gaze, prolonged face-to-face contact with her mother,
and vocalizations:

• (02:43) The infant looks at her mother.
• (04:34) The infant looks at her mother again and stops breastfeeding.
• (04:36) The mother stares at her daughter's face, looking at her, the infant follows

her mother's gaze and they look at each other in a mutual gaze until 04:41 when
the mother asks “What’s the matter?”.

• (05:02) The infant stops breastfeeding, follows her mother's gaze and moves her
hand on her breast until 05:12.

• (05:36) The infant stretches her arm. (Ob4/non-singing);
• (00:45) The infant vocalizes in a more prolonged manner
• (00:59) The infant quietly moans and vocalizes again (Sol#4 Fa#4 Sol#4), while

the mother is dressing her. (Ob5/non-singing)
During singing there were more prolonged mother-infant gazes and also wider move-
ments of the arms, diversified vocalizations, and several facial expressions. The infant
looked at the mother more frequently when she was singing compared to the non-
singing episodes:

• (06:41) During the break in maternal singing, the infant vocalizes in a clear and
prolonged manner.

• (06:50) After moaning, the infant looks at the mother and moves her arms, while
the mother keeps rocking her and singing.

• (07:30) Face-to-face contact and mother-infant gaze. Ana shows her tongue, Na-
talia smiles and sings.

• (07:33) Face-to-face contact, the mother smiles, the infant looks at another direc-
tion.

• (07: 38) The infant looks at the mother again, face-to-face contact, the mother
smiles.

• (07:42) The mother keeps singing, rocking and looking at the daughter, the infant
looks at her mother, face-to-face contact.

• (07:45) The infant shows her tongue and at the same time the mother rubs the
infant's nose with her own nose (face-to-face contact ends). (Ob5/singing)

Empowerment of the mother
According to Haslbeck's definition (2013, 2014), the empowerment of the mother refers
to her ability to relax, calm down, interact with the infant, and increase maternal com-
petences. This theme involves mother's relaxation, the strengthening of maternal com-
petences, and in this study, it also includes the overcoming of the embarrassment and
the fear of interacting with the infant and the autonomy in singing.
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During the first MUSIP sessions, the mother was anxious and agitated when she sang
to her daughter. However, in session four she prepared herself for the singing expe-
rience by closing her eyes and leaning on the incubator, which was identified as an
attempt to relax. The descriptions of session four showed the mother's autonomy in
singing, since she hummed for her daughter without waiting for the music therapist:

• (11:52) The mother starts singing spontaneously in Sib major, the music therapist
accompanies her.

• (12:16) Natalia starts the verse autonomously, by singing with open eyes and
checking the infant's responses. (S4/singing)

The mother's relaxation was more evident in the descriptions of singing episodes relat-
ed to sessions six and nine. While she was singing during kangaroo care with the in-
fant, Natalia closed her eyes and leaned her head or mouth on Ana’s head for a longer
period. This behavior was not present in the non-singing episodes of the MUSIP, sug-
gesting that Natalia probably associated this position with the experience of singing to
her daughter. Furthermore, in these sessions, she overcame the embarrassment and the
fear of interacting with her daughter, which have been reported as the mother's initial
difficulties in the first interviews. She also showed maternal competences, by touching
her daughter, caressing her, and being responsive to the infant's behaviors:

• (15:43) Natalia puts her mouth on Ana’s head, caresses her body and hums very
softly. The mother sings with closed eyes and caresses rhythmically her daughter's
body. Natalia stays in the same position until 17:46. (S6/singing);

• (05:04) Ana moans and the mother looks at her, with a worried expression.
• (05:12) Ana vocalizes a glissando (La#4 Re#4 Mi4) and Natalia answers by kiss-

ing her and speaking to her gently. (S9/singing)
In the non-singing episodes of the same sessions (six and nine), the strengthening of
maternal competences was also perceived. The mother touched her infant and used ex-
pressions of affection, but she altered her gaze focus more frequently. Sometimes, she
looked at her daughter, while other times she looked at the NICU:

• (02:16) Natalia looks to the side.
• (02:19) The mother looks at her daughter.
• (02:32) The mother looks to the side and then she looks at her daughter again.
• (02:33) The mother says 'sh' to her daughter and kisses her head.
• (02:40) Natalia looks quickly in front of her and then again at her daughter.
• (02:44) The mother caresses her daughter's body and looks at her body. (S9/non-

singing)
Lastly, we observed greater autonomy of the mother in singing, compared to the prior
sessions, since Natalia hummed improvised tunes to her daughter:

• (18:01) The mother stops caressing her daughter and sings without the accompa-
niment of the music therapist.

• (18:10) The mother improvised a melody, by humming autonomously. (S6/
singing)

In the post-MUSIP, the empowerment of the mother through relaxation appeared both
in the interview and in the observation session. In fact, the mother reported that she
“felt good” and more “relieved” during music therapy and when she sang to Ana. She
highlighted that music therapy helped her to “loosen up,” “feel less embarrassed” of talk-
ing to her daughter, and overcome the fear of touching her, since singing was always
associated to touching or kangaroo care. This contributed to “build a bonding” between
the mother and the infant, to stimulate Natalia's interest for her daughter and to help
her “taking care” of Ana:

[The sessions] helped me a lot. In all, all senses. They helped me a lot with Ana, they
helped me from A to Z. Because at the beginning I didn't care a lot, I didn't feel very close.
But not now, now I want to know, I want to know why, I want to touch her, I want to
pick her up, I want to move her, I want to interact with Ana. Before not so much, I was
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more… Not now, now I want to, I want to. And this helped me a lot, the sessions helped a
lot (Int3).

Furthermore, music therapy contributed to the empowerment of maternal compe-
tences and the mother's autonomy in singing, since Natalia integrated the improvised
humming in her daily routine at the NICU, by using singing as a resource to calm her
daughter down when she was agitated or when the oxygen saturation dropped:

Once a day I always do it here [sing]. Even if for just a little while, but … ; She is calm in
the incubator, but her saturation commonly drops. So I try to sing, I hug her and I sing to
her, rocking her (Int3).

Similarly, the descriptions of the observation sessions showed that Natalia sang au-
tonomously to her daughter, with improvised humming, and adding many prolonged
and diversified expressions of affection:

• (02:21) Natalia opens her eyes, looks at her daughter and kisses her.
• (02:33) The mother looks at the daughter, takes her hand and gently pats her bum.
• (02:46) The mother touches her daughter's ear and cheek and, at the same time,

she caresses Ana's head with her own cheek.
• (03:06) Natalia sings again, while she caresses her daughter and looks at her.

(Ob3/singing)
In the pre-discharge interview (Phase 4), the empowerment of the mother was more vis-
ible through the strengthening of her competences and her autonomy in singing, than
through relaxation. In fact, in this phase the interactive potential of singing was more
evident. Whilst answering a question made by the interviewer about the contributions
of the music therapy, Natalia reported:

Moreover, [the sessions helped me] to talk to her, I don't know, with everything. To feel
closer to her, to loosen up, to caress her a little more, not to have so much fear, concern
about … staying close to her and talking to her, thinking that she didn't understand, but
she understands everything, (Int4).

Despite this, in the pre-discharge period Natalia reported that she did not sing anymore
for her daughter, because Ana was no longer agitated, she could pick her up more of-
ten, thus preferring to just talk to her.

In fact, in the pre- and post-discharge period, in the non-singing episodes, the moth-
er talked to her daughter through infant-directed speech11 that is contingent with the
infant's behaviors, such as gaze and sucking:

• (04:41) Mother-infant face-to-face contact, the infant does not suckle anymore and
the mother repeats “What’s the matter?”.

• (04:48) The mother requests an answer from her daughter by saying “Mmm?”
(Fa#4) and rocks her gently, the infant looks at her mother.

• (04:51) Mother-infant face-to-face contact, the infant does not suckle, the mother
asks “Don't you want to breastfeed anymore?”.

• (04:54) The infant suckles again and the mother says “Ah! Yes, of course you want
to!” while she takes her daughter's hand and caresses her face. (Ob4/non-singing).

Even though in the pre-discharge period the mother stopped singing for her daughter,
she reported that she wanted to sing at home after discharge with the whole family
when the infant would be agitated to calm her down and help her to sleep. According
to Natalia, music therapy seemed to represent a transitional stage that helped her to
awaken her maternal competences, to connect with the infant, and talk more to her. In
the post-discharge (Phase 5) period, we observed that when Natalia sang she dedicat-
ed more exclusive attention to her daughter, showing more diversified expressions of
affection and allowing Ana to more face-to-face contact and interactions:

• (08:05) Mother-infant face-to-face contact, the mother keeps patting her bum and
singing, the infant looks at the mother.
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• (08:07) The mother caresses her daughter's nose with her own nose and at the
same time the infant moans.

• (08:13) The infant shows her tongue, the mother smiles, takes her daughter’s arms
and moves them. (Ob5/singing)

In the pre- and post-discharge period we observed that the mother was responsive to
her daughter's behaviors, for example imitating her facial expressions, answering to
the infant’s visual contact and stopping singing to wait for her daughter's answers:

(00:07) The infant makes visual contact with the mother and the mother says
“Shush” to her. The infant looks at her.

• (02:45) The mother smiles, opens her eyes wider and turns her head to the right,
then she caresses her daughter's face, head and body, mother-infant face-to-face
contact. (Ob4/non-singing).

Nevertheless, during non-singing episodes the mother alternated her gaze focus, some-
times looking at her daughter and other times at the NICU environment, as previously
pointed out:

• (03:28) The infant moves her eyes and stops breastfeeding. The mother looks at
her infant, moving.

• (03:36) The infant starts breastfeeding again; the mother looks at her without
moving.

• (03:55) The mother looks in front of her, the infant keeps breastfeeding.
• (04:04) The mother looks at her daughter again, the infant breastfeeds and looks

at her mother.
• (04:06) The mother looks again in front of her, the infant breastfeeds. (Ob4/non-

singing)
On the contrary, when the mother sang, the expressions of affection and face-to-face
contact were more prolonged. In fact, after discharge, the mother looked at the infant
during the whole observation session:

• (06:58) The infant looks to the side and then again at the mother and burps.
• (07:03) The mother smiles and caresses her nose with her own nose.
• (07:19) The infant stares at the mother with her eyes wide open.
• (07:22) Natalia imitates her expression.
• (09:22) The mother stops rocking her, stops singing and during the break she ca-

resses her daughter's nose. Then she waits for the infant's answers, she caresses
her and sings again. Face-to-face contact. (Ob5/singing).

DiscDiscusussionsion
This study investigated the contributions of music therapy to the mother-preterm in-
fant dyad in a Brazilian NICU. Based on the literature, our initial expectation was that
music therapy would contribute to help both the mother and the infant to relax, to sen-
sitize the mother to the importance of singing in the NICU as a resource for interacting
with the infant, and to enhance the quality of mother-infant interaction.

Regarding the first theme that was analyzed, the empowerment of the infant increased
as she grew and her health stabilized. In fact, she could gradually relax more, stabilize,
and maintain the oxygen saturation, also presenting small competences. We observed
these aspects over the last MUSIP sessions, as well as in the post-MUSIP and in the
pre- and post-discharge periods, when Ana displayed new competences, by engaging
herself during singing. Obviously, this evolution was associated both to the infant’s im-
provement and to her stabilization. Nevertheless, evidence suggested that music ther-
apy also contributed to it, since the infant was more engaged in the interaction during
maternal singing, with prolonged and diversified gestures, vocalizations, gazes, and fa-
cial expressions.

These results support the findings of previous studies that showed the benefits of
live music on the physiological and behavioral responses of the preterm infant (Arnon
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et al., 2006; Ettenberger et al., 2014; Garunkstiene et al., 2014; Loewy et al., 2013).
In particular, live music interventions with infant-contingent singing promoted the in-
fant's self-regulation and development (Haslbeck, 2014; Malloch et al., 2012; Shoe-
mark, 2011). Besides music therapy intervention being with live singing, the MUSIP
involved the mother's singing. Interventions that use maternal voice showed positive
effects both on the infant and the mother, since the maternal voice is a privileged
source of stimulation for the fetus and the newborn, and can promote mother-infant
bonding and affective communication (Arnon et al., 2014; Butler et al., 2014; Cevasco,
2008; Filippa et al., 2013).

We believe that music therapy's benefits added to other positive factors, such as the
mother-infant skin-to-skin contact during kangaroo care, which was always associat-
ed to singing since session six. Arnon et al. (2014) compared maternal singing dur-
ing kangaroo care to kangaroo care alone in a randomized study with 86 infants and
their mothers. The results showed that mothers felt less anxious and infants showed
better stability of the autonomic nervous system when the mothers were singing. In
our study, we observed a combined effect of maternal singing and kangaroo care on
relaxation, stabilization of oxygen saturation, and on the development of the infant's
competences.

As far as the empowerment of the mother is concerned, she could relax more through-
out the MUSIP and in the follow-up sessions, overcome the embarrassment and the fear
of interacting with the infant and improve her maternal competences, both in singing
and non-singing episodes. Nevertheless, when the mother sang, she could better en-
gage with her infant with expressions of affection, touching her and showing more
prolonged face-to-face contact. Research showed that music therapy can reduce mater-
nal anxiety and stress (Ak et al., 2015; Arnon et al., 2014; Cevasco, 2008), promote
her relaxation and help her develop maternal competences (Ettenberger et al., 2014).
In fact, singing can help the mother feel less powerless about prematurity and partici-
pate in her infant's well-being, contributing to the mother-infant relationship (Cevasco,
2008). In particular, in this study, the intervention was important to awaken mater-
nal competences that might have been affected by the infant’s premature birth, by the
mother’s personal difficulties and by the traumatic experience of the hospitalization in
the NICU. Therefore, music therapy interventions should be implemented in the be-
ginning of the hospital stay, in order to meet the mother’s and infant’s early needs, as
well as the demands of the mother-infant relationship, especially in the context of pre-
maturity. It is also important to develop family-centered interventions, including both
parents in music therapy, guiding and supporting them in the vocal interaction with
the preterm infant (Edwards, 2011; Haslbeck, 2014; Shoemark, 2011).

Altogether, our findings support previous research, showing that the MUSIP had
positive effects on the infant, the mother, and their interaction. The mother's partic-
ipation through singing provided her with the opportunity of actively engaging her-
self in her infant's care, reducing her feelings of incompetence in the NICU (Cevasco,
2008; Ettenberger et al., 2014). In particular, besides including the mother, the MUSIP
provided a constant accompaniment of the dyad and valued the mother's musical pref-
erences. Both factors were shown to be important for the efficacy of the intervention
and the continued participation of mothers in these studies (Blumenfeld & Eisenfeld,
2006; Ettenberger et al., 2014; Loewy, 2015). Both the mothers and the fathers of hos-
pitalized infants in NICUs struggle with very challenging and intensive feelings. There-
fore, it is important to provide them with longer interventions in order to establish a
therapeutic relationship between the music therapist and the parents (Ettenberger et
al., 2014). In our study, the role of the music therapist with her sensitive listening,
was fundamental in encouraging maternal singing and in supporting the mother to
feel more confident about her own competences and to engage more in the interaction
with her daughter. The therapist’s singing and guitar accompaniment were used as a
resource of interaction with the mother-infant dyad, which contributed to establish the
therapeutic relationship. However, studies with these characteristics are not so com-
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mon, since most research involves short and specific interventions, rarely addressed to
the dyad and generally to the infant (Palazzi, Nunes, & Piccinini, 2017).

The singing episodes highlighted the contingency between the mother's and infant's
behaviors, showing that their empowerment contributed to their relationship. Some
studies suggested that music-based interventions promote attachment (Cevasco, 2008),
parental responsiveness (Walworth, 2007), mother-infant relationship (Ettenberger et
al., 2014), and interactional synchrony (Haslbeck, 2014). For example, in the re-
search conducted by Ettenberger et al. (2014), the mothers reported that music thera-
py helped them to be more motivated to stay with their infants, to know them better
and to communicate more love to them. Similarly, in our study the mother reported
that initially she was not very interested in her daughter, but music therapy helped
her to be more motivated and to be willing to know, touch, stay and interact with her.
During maternal singing, both the mother and the infant engaged more, shared more
prolonged face-to-face contact and mutual gazes, and interacted with facial expres-
sions, maternal voice, and infant's vocalizations. In fact, maternal singing has shown
to provide a greater engagement of the infant and to increase attention, contributing
to enhance the emotional coordination of the dyad (Nakata & Trehub, 2004; Peretz,
2010).

Our results support the initial expectation that music therapy contributes to relax
both the mother and the infant, to sensitize the mother to the importance of singing in
the NICU, and to enhance the quality of mother-infant interaction. However, we also
found unexpected results. For example, we highlight the mother’s difficulties to sing to
her daughter during the first four sessions, as well as her agitation and anxiety. This
shows the importance of the presence of a music therapist in the NICU threatening
environment to support and accompany maternal singing. The music therapist in this
context can play the role of a mediator in the transition to motherhood, by helping
the mother to awaken her maternal competences and facilitating mother-infant inter-
action.

Limitations
Before concluding, it is worth mentioning some limitations of this study. First, it was
impossible to fully meet all the initial eligibility criteria, due to the complexity of the
clinical conditions associated with prematurity. For example, the mother was not prim-
ipara and was already used to singing to her children. This might have contributed to
strengthen the benefits of the intervention. On the other hand, she did not live with the
father of the infant, had a limited availability of time, was worried about her children
at home, and had little family support. All these factors might have made her engage-
ment in the intervention more difficult. In addition, we have evidence from just one
dyad, so it is important to adopt the MUSIP with a bigger sample.

Secondly, we could not investigate maternal anxiety and depression in the pre- and
post- intervention, and we suggest to examine it in future studies. The presence of ma-
ternal depression might have complicated the intervention, by limiting the mother’s
engagement in singing to her daughter and in the interaction with her.

Thirdly, we adapted the application of the MUSIP, due to several conditions involv-
ing the infant, the mother, and the NICU, and we carried out just one individual ses-
sion with the mother and all the other sessions with the mother-infant dyad. Despite
being a limitation, the adaptation of the MUSIP also represented an advantage that
made a more individualized intervention possible, suited to the needs of the mother-
infant dyad. This might have contributed to strengthen the role of the mother in the
interaction with her daughter. In fact, it is important to carry out interventions that
are close to the clinical reality (Ettenberger et al., 2014) and, therefore, the applica-
tion of the MUSIP requires the music therapist's sensitivity to the needs of the infant,
the mother, and the NICU. Furthermore, it is important to highlight that this study was
carried out in a public hospital in Porto Alegre, where the majority of the families of
the hospitalized infants have a low income. Families in this socioeconomic situation
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may have more difficulties in getting involved in interventions. For instance, they may
have problems in coming everyday to the hospital, because of the distance and costs
of the travel. Mothers may have other children at home and may not have adequate
social support for them while at the hospital. All this factors, together with personal
difficulties to deal with the infant’s premature birth, might have affected the imple-
mentation of the original protocol of the MUSIP.

Fourthly, the structure of the themes used in the analysis (Haslbeck, 2013, 2014)
was originally based on the music therapist-infant interaction and was adapted for this
study to analyze the mother-infant interaction. The fact that the analysis was based on
a deductive approach from two of Haslbeck’s themes might have contributed to disre-
gard some aspects of our findings. Nevertheless, we tried to limit this risk, by adding
to the themes some specific aspects emerging from the data of our study.

A qualitative approach was adopted to assess these themes, which allowed us to
conduct an in-depth analysis, but it did not provide statistical data about the frequency
of the observed behaviors. Lastly, the single case study does not provide an exhaustive
comprehension of the phenomenon and the evolution of the mother-infant dyad was
also due to factors such as the infant's development.

CConclusionsonclusions
Despite these limitations, we might also highlight some methodological contributions
of our study. The use of a qualitative approach and the emphasis on maternal per-
spective and the mother-infant interaction; all mentioned as rare aspects in research
(Haslbeck, 2012).as well as data triangulation, through the interviews, to understand
maternal perceptions and the direct observation of the mother-infant interaction. The
intervention we proposed also has relevant contributions. It included the participa-
tion of the dyad, it provided emotional support for the mother, and the opportunity
to develop new abilities through singing to her preterm daughter; it contributed to the
empowerment of the dyad and to humanize and “harmonize” the threatening environ-
ment of the NICU (Cleveland, 2008). In conclusion, the intervention also may have
had a multiplier effect on other mothers who did not directly participate in the MUSIP,
but whose awareness about the importance of singing to their hospitalized infants was
raised.

This study supports the literature, by showing the contributions of music therapy
to the preterm infant, the mother and the mother-infant interaction. Music and mater-
nal singing, being universal and early elements in mother-infant bonding, allowed the
mother to approach her daughter, even in the adverse environment of the NICU.

Music therapy also contributed to the psychological well-being of this mother and
to her relationship with her preterm daughter. Therefore, we stress the importance of
including music therapy in NICU care, since it is a cost-effective intervention that pro-
motes the infant's development, the maternal well-being, and the mother-infant bond-
ing. Investing in the mother-infant relationship is fundamental both to infant's devel-
opment and to the public health, since it contributes to health promotion and preven-
tion and it decreases the expensive costs commonly involved in prematurity.

In the light of the evidence reported in this study, new studies will be necessary
to examine MUSIP potential and its effectiveness. New studies with a longitudinal de-
sign are needed in order to investigate the long-term effects of music therapy on the
mother and her infant. Lastly, it is fundamental to involve in the interventions not just
the mother, but also the father, focusing on the dyad and on the triad interaction, and
investigating the parental perspectives about music therapy in the context of prematu-
rity.

NotNoteses
1. All names were altered to preserve the privacy of the participants.
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2. The calculated obstetric gestational age was of 23 weeks, while Ballard score indicated 27
weeks. In neonatology, the Ballard assessment is a commonly used technique to calculate a
newborn's gestational age. It assigns a score to both neurologic and physical characteristics.
The sum of all criteria allows an estimate of gestational ages between 26 and 44 weeks.
The New Ballard Score adds other criteria, which determine gestational ages prior to 20
weeks (Ballard et al., 1991).

3. The Apgar score assesses the clinical status of the newborn infant, according to five compo-
nents (heart rate, respiration, muscle tone, reflex irritability and skin color) at the 1st, 5th,
and 10th minute after birth, and assigns a range from 0 to 10 to each component. The Ap-
gar score, which is the result of the sum of the five components, allows the classification of
the newborn without asphyxia (Apgar score of 8 to 10), with mild asphyxia (Apgar score of
5 to 7), with moderate asphyxia (Apgar score of 3 to 4), and with severe asphyxia (Apgar
score of 0 to 2) ( Apgar, 1953).

4. Post-menstrual age is considered as the sum of the gestational age at birth (time elapsed
between the first day of the last normal menstrual period and the day of delivery) and the
chronological age (time elapsed after the infant's birth) (AAP, 2004).

5. A more detailed description of the MUSIP original protocol can be found in the first au-
thor’s Master’s dissertation (Palazzi, 2016).

6. Session four was selected for being the first videotaped session with the mother-infant
dyad; session six was chosen for being the first session with the mother and the infant dur-
ing kangaroo care, and session nine was selected for being the last session of the interven-
tion.

7. In session six, the first non-singing episode was much shorter than the last singing episode.
Therefore, we selected the first two non-singing episodes after the selected singing episode
in the same session.

8. In the observation session during diaper change, carried out in Phase 5, the video excerpt
lasted less than 3 minutes; therefore the whole video was selected for the analysis.

9. These time indications refer to the time identified in the analysis of MUSIP video footage
and of the observation sessions.

10. The letter ‘S’, followed by a number, refers to the MUSIP session (session four, six, or nine);
the abbreviations 'Int' and 'Ob' refer respectively to the maternal speech from the inter-
views or the descriptions derived from the sessions of observation; lastly, the number that
follows the abbreviations 'Int' and 'Ob' refers to the phase in which the interviews or ses-
sions took place (Phase 3, 4, or 5).

11. The expressions “infant directed-speech”, “motherese,” or "baby-talk" refer to the prototypi-
cal speech that parents and caregivers use when they talk to infants or children. Infant-di-
rected speech has a higher pitch and is warmer, more rhythmic, repetitive, and contingent
with the infant's state (Saint-Georges et al., 2013).
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