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Abstract

In a woman's life, pregnancy is arguably one of the most important moments. Conceiving and giving
birth to a child can be both a highly rewarding and fulfilling experience, as well as a traumatic experien-
ce, lived with stress, anxiety, and, in many cases, feelings of loneliness that are counterproductive for the
health of the mother and for the proper development of the baby. The influence that rhythm and
sound have on the intrauterine level is well-known, and working with perinatal music therapy and sin-
ging provides numerous benefits for the well-being of the mother and the baby. This study aimed to
design, implement, and evaluate an intervention proposal with singing as the main instrument to valida-
te the effects of music therapy as an effective tool in the treatment of stress and anxiety in women in
their second trimester of pregnancy. This proposal was implemented for nine weeks with a woman in
her fifth month of gestation at the Arrels-Espai Terapeutic Educatiu center in Valencia. The results revea-
led the benefits that music therapy and singing offer to women and their babies.

Keywords: pregnancy, music therapy, singing, anxiety, stress.

BACKGROUND

Of the entire reproductive cycle in a woman's life (puberty, pregnancy, menopause), preg-
nancy is the one that entails the most emotional imbalance since the changes in women
occur very quickly at the physical level (increase in blood circulation, modification in bone
structure, weight gain, etc.) causing a real state of physiological stress (Carrillo-Mora et al.,
2021). Motherhood is undoubtedly a turning point in a woman's life; deciding to create a
new life and bring it into the world is already an act of great responsibility and generosity,
not exempt from a certain level of stress, a responsibility that begins at the very moment of
conception, and even earlier, and that will continue throughout the parenting stage. There
is ample evidence of a high percentage of women, approximately 20-25%, who suffer
anxiety and stress during pregnancy, childbirth, and postpartum, and of these, between 10-
20% will have depressive episodes (Alder et al, 201 |; Arranz et al,, 2017; Navarrete et al,,
2012).

Today, we know that these states of postpartum depression that women suffer from actua-
lly begin to suffer during pregnancy (Evans, 2001). This situation of gestational stress and
anxiety was aggravated during the pandemic by COVID |9 with an increase in cases of preg-
nant women with symptoms of anxiety (stress, insomnia, obsessions) that alerted them to
the need for psychological interventions (Romero-Gonzilez, et al., 2021). It is currently
known that a state of stress and anxiety of the mother maintained over time and, in some
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cases, as we have seen with processes of depression, would di-
rectly affect the natural development of the baby and could cau-
se premature births, babies with low birth weight, more episo-
des of crying, irregular sleep or more risk of perinatal morbi-
dity and mortality. Among other drawbacks, it can even affect
the child's future neurodevelopment (Ar-ranz et al., 2017).

As Federico (2012) explains, music therapy can be of great help
to women in this period because it is a functional, systematic,
and scientific discipline with methods and techniques that use
music within a therapeutic process that, in the case of preg-
nancy, is known as prenatal music therapy and would focus fun-
damentally on the work of three areas: that of the mother, that
of the baby, and that of the bond. Thus, working with music
would contribute to reducing stress and anxiety in the mother,
ensuring a higher quality pregnancy and favoring the moth-er-ba-
by bond.

Motherhood, Anxiety, and Pregnancy-Specific
Stress

Motherhood is a long journey that begins at puberty and conti-
nues with fertilization, pregnancy, childbirth, breastfeeding, pa-
renting, education, and separation. Therefore, it is not a simple
and isolated event but rather a succession of complex sequen-
ces (Oiberman, 2005), potential causes of stress and anxiety.
Perinatal stress has the same symptoms as the most common
stress. Still, as it is experienced at a very specific and important
stage of life, some researchers have gone deeper by trying to
assign characteristics that were typical of pregnancy, even deter-
mining the existence of pregnancy-specific stress, whose main
properties are a set of worries and thoughts that address speci-
fic details of pregnancy such as physical symptoms and also
emotional symptoms (Lobel et al., 2008). This psychological
stress, added to the changes experienced by the mother and
the daily problems, plays a vital role in the development of the
fetus and the health of the mother herself, and can generate
problems such as anxiety, postpartum depression, weight gain,
cesarean delivery, premature birth or low birth weight of the
newborn (Romero, 2020).

Some studies warn of the negative consequences of maternal
stress on the baby, on the mother's health, and on postnatal life.
Still, few propose practical solutions beyond suggesting the im-
plementation of the mental health of pregnant women, which
until now has been little attended to considering that the symp-
toms of stress and anxiety produced in pregnancy often go un-
noticed (Gomez-Sanchez et al., 2020).

Music Therapy to Relieve Stress in Preghancy

Music not only has recreational and cognitive functions but is
also a great therapeutic tool. Music is a powerful stimulus for
our brain, as evidenced by the new neuroimaging techniques
that allow us to know what happens in our brain when we lis-
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ten, interpret, or feel the music and how it is able to modify the
structure and function of the brain through musical learning
and experience, in this way when we interact with mu-sic our
brain secretes dopamine.This reaction is able to relieve anxiety.
stress and pain (Miranda et al., 2017). More specifically, prenatal
music therapy seeks to make the baby begin to relate to the
outside world. Since the first relationship established is with
the mother; singing seems to be the fundamental instrument to
intervene. In addition, breathing is actively involved in singing, so
the resource of active techniques will be used within prenatal
stimulation techniques (Cedefo, 2020).

In the fifth month of pregnancy, the baby can already hear the
mother's voice, high-pitched sounds, noises, and the low fre-
quencies of music, and in the sixth month, he already clearly
perceives external stimuli, music, light, and noises. At this time,
the baby may react with kicks if the sound stimuli that reach
him displeases him (Ibarrola, 2012). The mother's heartbeat is
the main fetal sound center, along with digestive sounds,
breathing, and placental activity. It is constant day after day, but
presumably, this heart rate changes according to the state of
the mother; if she experiences nervousness or anxiety, the fe-
tus is exposed to more accelerated, powerful, and constantly
changing rhythmic patterns.

Many women describe how the baby reacts to these sound sti-
muli differently during their third trimester of pregnancy, depen-
ding on the type of music (Gilboa, 2013). Music therapy has pre-
viously been used to accompany pregnant women, and some
studies have investigated its influence on stress and anxiety re-
lief, showing that listening to relaxing music regularly can redu-
ce the rate of preterm birth, cortisol levels, and therefore,
stress and fear levels (Teckenberg-Jansson, 2019).

Prenatal Singing

Dr. Alfred Tomatis (1996) does exhaustive research on the
structure and functioning of the ear, how the fetus listens in its
intrauterine life, how sounds reach it, and what frequencies it
hears best. In his research, he states that the impact of the mo-
ther's voice is indisputable because, for the baby, the sound of
the mother's voice is a necessity, while the rest of the sounds
act as simple conditioning. The mother's voice is indispensable
for the postnatal development of linguistic structures; it is rich
in harmonics and most likely reaches the uterine cavity through
the spine by bone transmission since this path favors the passa-
ge of high-pitched sounds and constitutes the basis on which
the language of the future baby will be modeled.

The mother's singing and voice are essential for the baby becau-
se there is a strong symbiosis between the female reproductive
system and the vocal system that occurs at the time of delivery,
to such an extent that if the mother's throat is blocked and
with jaw tension, it will contribute negatively at the time of the
expulsion of the baby (Cedeno, 2020).The work of the lower
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back to lengthen the muscles frees the movements of the diaph-
ragm; if this work is done simultaneously with the jaws, we will

also release the vaginal opening facilitating labor (Bertherat et
al., 1996).

In light of these observations, it is logical to think that singing
would be of great help because of its implications for breathing,
the diaphragm, and the pelvic floor at the time of delivery. Re
cent publications confirm that more and more midwives encou
rage women to use their voices as an aid in labor, not only as
an analgesic but also because of the relationship between the

mouth, throat, vocal cords and vulva, vagina, and cervix (Prieto,
2023).

Among the benefits of prenatal singing, Freijomil (2016) men-
tions the following: it improves posture and breathing, favoring
body awareness; It is a simple means to express and elaborate
feelings and emotions typical of this stage; Talking and singing to
the baby allows us to create an early and solid bond; It can also
be a great ally in labor and birth, as it is a natural analgesic
means that the body has (linked to the automatic production of
endorphins).

Through the singing style, the mother can induce the baby to
calm down, and in this sense, lullabies have proven to have a
universal influence on babies (Wulff et al.,2021). Another factor
that is considered important during pregnancy and postpartum,
not only for the mother's mental health but also for the baby's
development, is the mother-child bond. Some studies support
the idea that intervention with music and singing would reduce
stress and anxiety during pregnancy, thus facilitating the mo-
ther's well-being and the mother-child bond (Biancardi et al,
2023).

Finally, contributing to the accompaniment and well-being of
women and their babies has been the motivation of this study,
whose main objective was to design, implement, and evaluate
an intervention project with singing as the main instrument to
validate the effects of music therapy as an effective tool in the
treatment of stress and anxiety in women in their second tri
mester of pregnancy.

Materials and method

This case study was designed with the goal of relieving stress in
pregnant women, improving their physical and emotional well-
being, and fostering bonding with the baby. As inclusion criteria,
women had to be in their second trimester of pregnancy and
not have pregnancy complications. Individual interviews are con-
ducted to get to know the applicants and determine which
would be the most suitable beneficiary according to the inclu-
sion criteria. The intervention is carried out at the Arrels-Espai
Terapeutic Educatiu centre, which offers perinatal accompani-
ment workshops, making it very ideal for this type of interven-
tion.
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Participant

A 42-year-old primiparous woman is in her 23rd week of gesta-
tion. She goes alone since the companion's working hours do
not allow her to attend. Due to the complexity of her work,
although the pregnancy is going normally and her state of
health is good, the patient is on sick leave because she has pre-
viously suffered two miscarriages. It's a long-awaited pregnancy.

Stimuli and measures

From the methodological point of view, all the activities desig-
ned for the intervention were humanistic and eclectic.
Throughout the |8 sessions, the main instrument that has been
the backbone of the study has been singing, not only because of
the physical benefits that singing brings to the mother by activa-
ting respiratory and cardiac function but also because singing
promotes self-esteem and general confidence, ensuring well-be-
ing for the mother and the baby (Welch 2019). For the design
and planning of the activities, the four methodological criteria
for sequencing musical activities according to Mateos-Hernan-
dez (2004) have been taken as a reference: self-awareness and
awareness of the other; alternating the phases of externaliza-
tion with the phases of internalization; maintaining the patient's
motivational-affective attention; and to link activities in search
of unity among them as well as variety.

Also, in relation to the musical activities, most of them were
active musical interventions with the learning and singing of
lullabies and improvisation with different musical instruments
(ocean drum, ukulele, large and small yembé, tambourine, metal
tongue drum, triangle, bells, claves, two Tibetan metal bowls,
rain stick, maracas).

As for receptive activities or listening to music, they have been
used for the work of expression and body awareness,
breathing, relaxation, and visualization. It is important to note
that throughout the 18 sessions, several routines were esta-
blished that were repeated both at the beginning and the end
of each session. These include measuring heart rate and blood
oxygen saturation and the completion of a survey by the partici-
pant before and after each session to assess their state of well-
being.

Studies by Pérsico et al. (2017) discuss the benefits of music
therapy in pregnant women and how it contributes to their
well-being. Taking into account the studies mentioned above,
the activities were designed with singing as the main instru-
ment. Below is a summary of these.

Songwriting. Using the songwriting technique based on a popu-
lar song, in a study in Colombia, women were able to express
their emotions, concerns, and fears (Salgado et al., 2022).In this
intervention, the song Over the Rainbow by Arlen (1938),in C
major, was chosen as the basis for composing.
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Figure 1.

“Over the Rainbow” score
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Note: song by Harold Arlen. Lyrics by Harburg and Coates (1938).

Breathing techniques. Based on different exercises by Calais-
Germain (2006) and the knowledge of the researcher in Advai-
ta meditation, various types of breathing were practiced with
objectives focused on other areas such as the practice of effi-
cient attention, body awareness, mobilization of the rib cage
and diaphragm, as well as breaths both for relaxation and to
prepare for the moment of labor.

They were singing lullabies. Activity inspired by the RBL method
(Rhythm, Breath, Lullaby), this conjunction of rhythm, breathing,
and lullabies was used for the learning of three lullabies: Arroro,
Din Dan, and Pajarito que cantas, all of them of popular origin
(Loewy, 2015).

Creative visualizations with music listening. This activity is based
on the work carried out by Federico (2012).To do this, suitable
recorded music was selected so that this type of work produ-
ces the desired effects, focusing on the images we want to visua-
lize.

Instrumental improvisation. In this activity, the procedural im-
provisation technique was used (Mateos-Hernandez, 2011), in
which the patient freely chose among the instruments exposed.

Body language and dance. Bearing in mind that the voice instru-
ment involves the whole body and makes one's body awareness
important for singing, activities were introduced where the
main element was body movement, some with singing and
others with percussion to mark different rhythms and tempos.

The evaluation was carried out qualitatively and quantitatively.
The following instruments were used for data collection:
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sound-musical history form, record sheet, observation sheet,
reflection diary, survey used at the beginning and end of each
session, and final survey.

Procedure

The development of the sessions was individual, thus favoring
the space of intimacy and safety with the patient. A total of 18
sessions of 70 minutes each were held, with a frequency of twi-
ce a week. It is important to note that, given the nature of the
patient, her physical conditions were taken into account, and
the activities were adapted as the pregnancy progressed so that
she felt comfortable and calm. The sessions were structured
according to the protocol of (1) welcome, (2) development,
where the main activities mentioned above were carried out,
and (3) farewell. In all the sessions, a space was reserved for
reflection, verbalization of emotions, and expression of con-
cerns that were given, thus creating a safe and trusting space.

Some of the objectives set for the activities were to regulate
the respiration rate in the proposed musical activities, increase
body awareness, foster bonding with the baby, encourage the
expression of emotions, and Receive relief from stress and
anxiety throughout the session.

In relation to the activities, the following is a selection of those
carried out:

- Welcome song. Each session began with the welcome
song to get in touch, motivate, and warm up. The pa-
tient, with the help of the researcher, composed her
lyrics as messages for her baby, expressing moods that,
in turn, served to connect to the baby.

Breathing techniques. The patient has explained the diffe-
rent breaths both to relax and to use at the time of deli-
very. The patient was instructed on how the diaphragm
works and how to work on both cost-abdominal and
diaphragmatic breathing through different exercises. Si-
tting on cushions, we breathe, first activating our rib
cage and then lengthening the exhalation with the
sounds Uuuuuu, Oooooo0, etc. Using breathing exerci-
ses, we also apply the emission of sound with different
vowels together with consonants such as ma, mo, me,
du, etc., until we manage to bring a deep vibration to
the mother's abdomen.Then, a long and slow exhalation
is worked, making it last 5", 10", and 15", thus promoting
relaxation and checking how the heart rate decreases.

Singing. Every day, after breaths, we talk about the impor-
tance of voice and communication with the baby. The
patient learned three lullabies throughout the sessions,
which served to connect the mother with the baby,
calm him in moments of agitation, and as a tool for after
birth. The lullabies were performed with the use of
small percussion instruments of the patient's choice and
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also with the use of the ocean drum or water tambouri-
ne. Other times, it was sung with movement as if
rocking or cradling the baby.

Views. The first of the visualizations was based on the
patient's here-and-now well-being, and the song Wichi
tai (Siebert, 2006) was heard. The second focused on
the moment of childbirth by listening to Om Namo Bha-
gavate (Premal, 2002). After the first visualization, the
remaining sensations and what the work had contribu-
ted were verbalized. At the end of the second visualiza-
tion, the patient made a drawing expressing what she
had experienced.

Improvisation. Improvisations were carried out with ins-
truments of the patient's choice, with the creation of
sounds and rhythms to become aware of her creative
process and express her state of mind both with instru-
ments freely and in dialogue with the researcher.

Body language and dance. Free movement to become
aware of the body, sometimes using fabrics suggesting
the movement of water or as a means of expression
using songs such as Respira (Doco, 2017) and Over the
Rainbow (Kamakawiwo'ole, 1993).

Data analysis

Throughout the intervention, each session was classified, and
information was ordered from the reflection journal, log sheets,
observation sheets, and questionnaires. Likewise, the recordings
of the sessions were viewed, and the most relevant information
was extracted, such as comments, attitudes, and degree of parti-
cipation of the patient.

The data obtained with the registration sheets, observation
sheets, and questionnaires have been quantitatively analyzed
using descriptive statistical techniques. In this way, it has been
possible to know the percentage of attendance and observa-
tions on the daily state of health, as well as the quantitative da-
ta referring to the measurement of oxygen saturation in the
blood and heart rate.

Qualitative data were obtained from reflection diary entries,
log sheets, and the open-ended questionnaire survey. In this
way, an analysis has been carried out that has allowed us to ob-
serve the evolution of the patient throughout the process.

Results

In reference to the quantitative data, the results of the measure-
ment of blood oxygen saturation (Figure 1) and heart rate (Figu-
re 2) are shown; both measurements were made both before
the session and, at the end, during the 18 sessions. As can be
seen in Figure |, the oxygen saturation levels are only one
point between before and after the sessions. However, it was
observed that with the exception of session number 6, all ses-
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sions ended with the value above arrival when they had not yet
practiced physical exercise or sung. Figure 2, however, shows a
clear decrease in heart rate between before and after the inter-
vention. Mean heart rate data reveal improvement after the
intervention: before 91.2, then 79.6.

Figure I.

Graph of blood oxygen saturation levels before and after the proce-
dure.

Saturacion de oxigeno en sangre
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100
9 4 x ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Oxigeno en sangre

Sesion

H Antes de la sesion Después de la sesion

Note: The mean blood oxygen saturation before the intervention was 98.9
and after the intervention 99.4.

Figure 2.

Graph of the heart rate before and after the procedure.
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Note:All indices go down after the session.

In relation to the state of well-being, throughout the sessions,
the patient was assessed, both at the beginning and at the end,
her state of well-being. An improvement was evident after each
of the sessions (Figure 3).

Regarding the follow-up sessions, the patient has attended 99%
of the sessions, and according to the reflection diary, she atten-
ded motivated and eager, even when the pregnancy entered its
most advanced stage. At all times, it has been participative and
has carried out 100% of the proposed activities. Every day, he
verbalized how good the sessions were for him; he left with
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Figure 3 .

Graph of the state of well-being before and dafter the intervention
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Note: At the beginning of the process the difference in state is much greater
and both values grow at the end of it.

more energy and well-being, and the day he couldn't come, he
missed it.

Throughout the sessions, the patient has been showing more
and more confidence; at first, she showed a certain shyness
that was evident in the activities of body expression, in which
fluency was lacking. During the process, and mostly in the sin-
ging activities, the patient expressed comments such as, "The
baby has moved," with joy in the gestures and the eyes. In addi-
tion, she also let loose throughout the sessions, coming up with
themes of songs she liked and verbalizing those things that cau-
sed her the most anxiety due to her previous miscarriages.

We can say that, with respect to the objectives set with singing,
the patient was able to experience the expression of emotions
and the bond with her baby. The patient explained that, at ho-
me, when she or the baby felt restless or nervous, she would
sing the lullabies and notice how little by little the baby calmed
down, and so did she. In the same vein, with the use of singing
in vocalizations with resonances and connection with the belly,
she expressed her pleasure and positively valued these exerci-
ses since they connected her with the baby, relaxed her, and
gave her tools for labor.

In the proposed activities on improvisation and creativity, it was
observed that they were the ones that provoked the greatest
sense of empowerment in her. In this regard, it was seen that in
the first sessions, she did not dare to handle some instruments
due to insecurity or fear of not playing well; this fact took an
important turn towards the middle of the process when the
client took the initiative to choose instruments and experiment
with their sounds. After a visualization that was carried out, the
patient was asked to express what she experienced with a dra-
wing; the result was a drawing full of cheerful colors, musical
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notes, and circular and concentric symbols, similar to a treble
clef, which shows how music was becoming an important lan-
guage for her. In another of the sessions, the patient was asked
to write a message to her son; she never hesitated; she was
clear about what and how to tell him, and the words were
clearly loving.

DISCUSSION

The main objective of this case study was to design and imple-
ment an intervention to test the benefits of using music the-
rapy with singing as the main instrument to reduce stress and
anxiety in pregnant women from their second trimester of ges-
tation and thus be able to promote bonding with the baby.
According to the results of the present study, singing had a posi-
tive effect on the reduction of stress, which was evident
throughout the interventions, thus fulfilling one of the objecti-
ves set. The differences between the data taken before and af-
ter the session, such as heart rate, blood oxygen levels, and sta-
te of well-being, are significant, always obtaining more positive
values after the singing interventions. Also, the qualitative data
provided by the surveys and observation diaries reflected an
improvement in the state of well-being of the patient, who sees
singing as a useful tool for her and her baby's relaxation. The
work of Federico (2012), as has been tried in this study, gives a
lot of importance to the Welcome to the World song for the
baby since it has been seen to relieve the perceived stress du-
ring the birthing process. Studies by Persico et al. (2017)
showed that the mother's singing with lullabies, due to their
warmth and leisurely rhythm, has a relaxing effect and contribu-
tes to the mother-baby relationship. We can conclude that, in
general, research on stress in pregnancy treated with music the-
rapy obtains positive results.

CONCLUSIONS

Through this intervention, the patient has been able to learn
about music therapy and the benefits of music first-hand, having
the opportunity to approach music therapeutically. Until joining
this studio, | had not experienced direct contact with the world
of music, although | did listen to some styles and sometimes
sang to the baby. Being in her second trimester of pregnancy,
singing has awakened in her the possibility of communicating
with the baby and calming him since she could feel it easily, thus
strengthening the emotional bond. In the same way, the work
with singing has allowed the patient to work on different
breaths and reduce the heart rate, as we have seen in Figure 2,
thus fulfilling one of the objectives set. In addition, the breathing
exercises proposed in the activities, together with the emission
of sounds, gave a complete tool both for relieving stress and
for the moment of delivery. The song-writing was a very useful
element, allowing the mother to express in her lyrics emotions
of concern but also joy at being able to offer a welcome song
to her baby. The work done at home has been beneficial as a
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tool for stressful situations, as the patient herself verbalized.
Finally, a quote from the patient is extracted from the final sur-
vey: | loved the sessions; | enjoyed it a lot. | left with a lot of
energy and well-being.

The main limitation found in this study is that, as it is a single
case, it has not been possible to contrast the results with other
patients. It would be interesting to be able to work with a lar-
ger sample so that the results have a greater impact. It is consi-
dered important that these interventions can be carried out in
groups rather than individually in order to create an environ-
ment conducive to sharing concerns and exchanging informa-
tion and for women to feel accompanied.

Finally, after analyzing the data obtained, the hypothesis that
music therapy is an effective tool in the treatment of stress and
anxiety and promotes mother-baby bonding in women in their
second trimester of pregnancy can be validated.
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