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ABSTRACT

Based on numerous pieces of clinical evidence, music has been used more and more frequently in obstetrics.
During the prenatal development it is received both by the mother and by the developing foetus. The baby
reacts to the voice of its parents, responding by intensified activity, which corresponds to the increase in the

number of its movements. It reacts similarly to everyday sounds and music. Listening to music improves the

health of women, who are exposed to stress during pregnancy. Therefore, implementing minor changes in

those units may significantly change the lives of babies and women. Music therapy is also recommended to

women during and after giving birth. Music significantly affects the natural feeding, ensuring the health of
mother and baby. It influences the baby’s intelligence, developing its mathematical, analytical, and linguistic ca-
pacities. Stimulation by music may significantly enhance the quality of care of newborns and pregnant women.
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INTRODUCTION

The therapeutic influence of music on the human
body has been in the centre of attention of physicians,
who initially observed, and later conducted research,
using music as a therapeutic tool in healing processes
[1, 2]. Music is currently applied as a form of therapy
complementing and supporting traditional treatment
methods. Music alleviates physical and mental ailments
[2, 3]. Applying various types of music in order to im-
prove the patient’s mood and support the treatment may
result in improved health, increased quality of life, and
longer lifespan [4]. Listening to music evokes numerous
emotional states that are reflected in the functioning of
internal organs and manifest themselves in changes re-

ADDRESS FOR CORRESPONDENCE:

garding arterial blood pressure, heart rate, metabolism,
and inhaled minute volume [5]. Music therapy has a sub-
stantial influence on one’s mental sphere. Its main task
is to relieve the emotional tension, lower the stress level,
and help in achieving a relaxed state of mind, as well as
in establishing interpersonal relationships [6]. Music re-
sults in a decreased cortisol level (the stress hormone) as
well as in improved quality of sleep [7]. An appropriately
selected and prepared music material lowers the inten-
sity of anxiety and depression symptoms [8]. As a ther-
apeutic tool, music was initially used in the treatment of
psychiatric disorders [1]. Nowadays, it is widely applied
in reablement, palliative care, and relaxation, as well as in
ophthalmology, orthopaedics, and cardiology [7], but also
in the case of neoplastic diseases [9]. Music sessions are
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also used in obstetrics. During the prenatal period mu-
sic is experienced as a natural stimulus from the external
environment, it positively stimulates and affects both the
organism of a woman as well as a developing foetus [7].

AN OVERVIEW OF STUDIES

The prenatal period is within the scope of interest of
various sciences, including prenatal psychology, which is
strictly connected to perinatal, reproductive, and family
psychology [10]. Literature on the subject analyses the
therapeutic application of music in the prenatal period
in relation to women as well as in the context of a de-
veloping foetus [11]. Due to the research the conviction
regarding prenatal period that treated “a foetus as a con-
glomerate of specialised cells and organs that is only
physiologically active, does not feel and, apart from that,
is passive as well as dependant” [12, 13]. An infant feels
and reacts before being born, and its physical activity de-
pends on the stimuli that it is exposed to. The findings of
scientists enabled us to determine how essential sound
and the mother’s voice are in the foetal life as well as how
the organ of hearing and the auditory centre are shaped
in the prenatal period [10]. During foetal life, hearing is
the sense that develops first [14, 15].

At the beginning, an infant is most sensitive to vi-
brations, later to strong individual sounds, and then it
becomes much more sensitive to more gentle sounds.
Mothers report that their babies start to move within
a few seconds after they hear a loud sound. They observe
increased mobility of the foetus while listening to loud
music [10]. The studies by Deliege and Sloboda showed
that an infant can hear its mother’s heartbeat, blood cir-
culation, its own movements in the amniotic fluid, as well
as the sound of its own heart. Other findings indicate that
a foetus hears the voice of its mother and is able to expe-
rience the vibrations of her auditory cortex [16] and the
functioning of the intestines. It reacts to sounds of various
intensity, recognising them as stimuli, but does not have
the awareness to differentiate between them [17].

In a study conducted by Doheny et al. the therapeu-
tic influence of music on the health of infants that were
prematurely born was observed. Scientists using the
tones of heartbeats and the voice of the mother found
that the frequency of apnoea was lower than in prema-
ture babies exposed to the sound of medical equipment
[18]. It was also shown that stimulation with the mother’s
voice and her heartbeat influences the proper develop-
ment of the cerebral cortex in prematurely born infants
[19]. The studies conducted by Spelt and Sontage as well
as by Newbery proved that a multiple repetition of loud
sounds near the mother’s abdomen results in faster heart-
beats as a response to the sound [17]. Poreba et al., when
conducting a study on a group of pregnant women, used
relaxing, activating, and stimulating music. An analysis
of cardiographic parameters (CTG) proved that foetuses

displayed various reactions to different types of music.
It was observed that the frequency of the movements of
foetus and uterine contractions increased [20]. Thanks to
the application of music, foetuses scored higher results in
a cardiotocographic examination, which speaks of their
well-being. It was shown that the number of movements
of the foetus increased in pregnant women who were ex-
posed to classical music compilations by M. Ravel [14].
At the same time, music compilations by J. Strauss and
W.A. Mozart caused an increase in the number of foetus
movements. They were of short term and high volatility.
The researchers concluded that usage of music may short-
en the time necessary for an NST (non-stress test) [21].

Listening to music also influences vital parameters of
pregnant women; it lowers arterial blood pressure [22].
Therefore, the use of music in the care of pregnant women
with pre-eclampsia is justified [23].

Scientists made interesting observations while conduct-
ing an ultrasound examination. It turned out that stimu-
lating a foetus with music results in an increased number
of movements of its mimic muscles. It was only in foetuses
exposed to sound stimuli that characteristic movements of
lips - the movements of oral cavity — were observed. Sci-
entists believe that in the future, stimulating a foetus with
music while at the same time observing its behaviour in an
ultrasound image may become an introductory diagnostic
examination of hearing [24]. An appropriate usage of mu-
sic gives the expected results [11, 14]. Music compilations
that pregnant women listen to are memorised by the foetus
creating so-called prenatal memory [25]. During the pre-
natal period one can observe a learned reaction of a foe-
tus, which is based on classical conditioning. Even though
a foetus has a limited ability to learn, it recognises, mem-
orises, and reacts to a given music material. This makes it
possible to predict the reaction of a foetus to a music ma-
terial that was memorised before [16].

An infant’s auditory memories last for at least six
weeks [25]. It is possible to communicate with an infant
after its birth via the means of auditory stimuli that date
back to its prenatal period. This is why it is possible to
make an infant feel calm with the usage of music that it
knows from its prenatal period. Other studies show that
the sound of heartbeats gives babies a sense of security.
Babies cried less, developed better, their breath was calm-
er, and it was possible to observe a faster increase in their
body mass after they listened to their mothers’ heartbeat
sounds [11]. Memories related to music decrease the
heart rate in newborns, and they influence an infant’s
general development after its birth [25]. Babies that were
stimulated with music during their prenatal period are
calmer and more concentrated on objects after their birth.
A more intensive development of speech can also be ob-
served. Babies display a greater ability to walk, stand up,
and sit. Intellectual functions, aesthetic sensitivity, and
creative skills are also reported to be higher. Music ther-
apy helps in expressing emotions and results in easier es-
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tablishment of contacts, activates cognitive processes, and
increases self-esteem [11].

Music has a positive influence on the psychophysical
condition of women [26] and foetuses. Having listened to
music, women feel an influx of energy and have a sense
of security. Music lowers psychological and muscle ten-
sion, improving the general mood of women [11]. It af-
fects the quality of sleep [27]. The emotions experienced
by women have an influence on foetuses [28]. Based on
their research, Sarkar and others claim that the anxiety
experienced by a mother during the prenatal period may
have an impact on the functioning of the placenta, which
stimulates the exposure of the foetus to the high level of
cortisol in its mother, and as a result it affects the foe-
tus by disturbing its developmental processes [29]. The
shrinking of blood vessels under the influence of cortisol
as well as shallow and short breathing of the mother may
cause hypoxia in the foetus. Stress is also to blame for the
weakening of the female immune system, which causes
frequent infections [30].

Negative emotions experienced by pregnant women
have a considerable influence on the development of an
infant’s brain. In the case of older babies, one can observe
problems with focusing and concentration. In adolescence
those babies display antisocial behaviours [31]. Other find-
ings show that the stress experienced by pregnant wom-
en makes them more likely to give birth to an infant with
schizophrenia, autism, and ADHD (attention deficit hy-
peractivity disorder). The mechanism of the hypothalam-
ic—pituitary—adrenal axis is responsible for the occurrence
of those diseases [32]. Using magnetic resonance, it was
found that women who experienced negative emotions in-
cluding depression gave birth to babies with an increased
amygdala. Those structures regulate emotions and are re-
sponsible for the feeling of anxiety, aggression, and pan-
ic [33]. Therefore, mental hygiene in the prenatal period
is crucial - it gives a mother and her infant a chance for
optimal development and health. It is vital to experience
positive emotions. This can be fostered by relaxing and lis-
tening to music. A music compilation that evokes a positive
response lowers the secretion of corticotropin and corti-
sol - the hormones that are responsible for stress reactions
[34]. It turned out that music protects from the detrimen-
tal, long-term effects of cortisol [2], which has a negative
influence on the nervous and immune systems [35].

Maternal-foetal medicine attributes great meaning
to lullabies, which make babies feel calm by giving them
a sense of security. The voice of its mother gives the foetus
and the newborn a sense of peace and stability [36]. The
positive effect of stimulation with a mother’s voice can be
observed in prematurely born infants. They display lower
heart rate [37], higher stability of skin colour, and better
quality of movements [38]. Therefore, mothers should be
encouraged to sing or listen to lullabies.

The positive influence of music was also observed in
neonatal units. Music therapy makes it possible to achieve

the optimal level of carbonation both in babies born in due
time [36] and in prematurely-born ones [39]. Music has
an influence on the pace of the development of the infant’s
head and its sucking reflex [36]. It normalises pulse, body
temperature, and breathing [40], lowers the heart rate,
and calms prematurely born infants [39]. A higher daily
body mass rate [11], fewer cases related to non-tolerance
of breastfeeding [41], and shorter hospitalisation time [42]
can be observed in newborns stimulated by music. It was
proven that music performed live has an influence on new-
borns’ deeper and calmer sleep as well as on a lower pulse
rate [36]. Much better results can be observed when music
therapy is connected with the direct contact of an infant’s
body with the body of its parent — kangaroo care [43].
Music is applied during childbirth to reduce the pain
and ensure relaxation [11]. It has been proven that listen-
ing to music increases the secretion of peptide hormones
- endorphins, which relieve pain, making women achieve
a state of euphoria and bliss [44]. In obstetrics, the cause
and effect sequence of anxiety - tension — pain is well
known. This phenomenon explains that anxiety and ten-
sion are factors influencing the experience of pain during
childbirth. The use of relaxation music in a delivery room
reduces the level of tension and anxiety, and thus increas-
es the pain threshold [45-47]. This results in a reduced
amount of pharmacological medicaments taken by the
mother, which lowers the risk of side effects in the mother
and in the foetus [11]. A reduced level of anxiety, stress,
and pain that follows listening to music is also observed in
pregnant women waiting for a Caesarean section [46]. It
can be seen that music helps women who are giving birth
to concentrate, it normalises blood pressure, and lowers
psychophysical tension [48]. It improves ventilation and
makes it easier for women to adopt vertical positions,
as well as to perform relaxation and breathing exercises
[11, 48]. Other observations indicate that music therapy
shortens the time of the first stage of childbirth to two
hours [49]. The childbirth is faster, less stressful and more
conscious [50]. It is crucial that a woman chooses music
because it influences her behaviour, mood, and the man-
ner in which she experiences the childbirth. Therefore,
it should be chosen according to her preferences, but its
pace should be similar to her heart rate. Calm music is
recommended at the first stage of childbirth, while during
the second stage, sounds mobilising effort can be applied
[51]. The studies by Poreba et al. confirm the influence of
music on the course of childbirth. The results indicate that
the frequency of uterine contractions during childbirth in-
creased together with the increasing tempo of the music.
This method can become an alternative to strengthening
contractions during childbirth when they are ineffective
[20]. It transpired that the singing of a woman giving birth
proved to be an important element increasing the comple-
tion of childbirth. It caused a state of relaxation, improve-
ment of well-being, and lower level of mental tension.
It was observed that singing relaxes the muscles of the lips,
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larynx, face, lower parts of the abdomen, and pelvis, which
leads to the smooth course of childbirth. Frequent singing
activates the respiratory muscle — the diaphragm. It also
increases the inhaled minute volume, the amplitude of the
diaphragm’s mobility, which results in better oxygenation
both of a woman and her infant.

According to Stodolak and Pietras, singing while giv-
ing birth shortens the time needed for childbirth [52].
Listening to music during childbirth increases the satis-
faction with it, reduces anxiety and pain in the post-par-
tum period, and reduces the intensity of the early stage
of postpartum depression [47]. Women giving birth re-
quired fewer pharmacological medicaments [53].

It their study, Gebuza et al. showed that listening to
classical music reduces the number of uterine contrac-
tions. This, in turn, can be applied as a form of prevention
in cases where there is a risk of premature delivery. More-
over, listening to classical music results in an increased
number of the foetus’ movements in the case of non-re-
active non-stress test (NST) [54]. Music is also applied as
a form of psychotherapy in women whose pregnancies are
at risk of a miscarriage. The main aim was to reduce anxi-
ety and tension caused by the fear of losing an infant [11].
In the first weeks of pregnancy, stress increases the risk
of miscarriage. In the following weeks, however, adrena-
line released during stress can cause uterine contractions
and cervical dilation. This, in turn, causes a threat of pre-
mature childbirth and, consequently, low birth weight
of a new born who is not fully prepared to live outside
its mother’s body. Newborns who have experienced pro-
longed stress during their prenatal period have problems
with breathing, they are irritable, more tearful, and have
a disturbed rhythm of sleep and wakefulness [30]. It is im-
portant that pregnant women can take care of their own
mental health. Observations show that music therapy is
a cheap, simple, and non-invasive method that effectively
reduces stress and lowers the level of depression [55]. It
turns out that music also supports the lactation process.
The studies carried out amongst mothers of premature ba-
bies at the Neonatal Intensive Care Unit indicate that mu-
sic evoked an increase in the amount of expressed breast
milk. Having listened to musical compilations from Hindu
culture, women scored a lower level of the stress hormone,
cortisol, in their saliva. Decreased anxiety also contributed
to better coping with the sense of uncertainty and anxiety
connected with the stay of babies in the hospital [34]. It
was observed that the breast milk of mothers who listened
to music contained more and more fat with every day [56].

CONCLUSIONS

Pregnant women who listen to music provide their
babies with optimal conditions for development. Music
influences the development of human experience and
sensitivity, and it shapes the personality of both adults
and babies. Pregnant women should be encouraged to

listen to music in their daily lives because it is a cheap
and non-invasive method that helps the mother and her
infant to achieve a state of relaxation. Stimulation with
music relieves emotional tension, and reduces stress, anx-
iety, and depression. It results in better sleep and a higher
pain threshold of future mothers. It affects both physi-
cal and mental spheres. Positive effects of music are also
observed in risk-pregnancy women. Calm music relax-
es the muscle of the uterus, and reduces its tension and
frequency of contractions, lowering the risk of pre-term
childbirth. The benefits of listening to music throughout
the prenatal period are confirmed. Music activates var-
ious brain structures in women and in babies. Bearing
in mind the well-being of an infant, parents should al-
low for stimulation with appropriate music in the period
when their infant receives sounds spontaneously, when
there are no habits or associations. Moreover, music en-
riches an infant’s inner world. It should be stressed that
music supports breastfeeding as well as the development
of bonds ensuring the optimal development and health
of an infant. It is a challenge for the medical personnel to
make it possible that music becomes one of the elements
of therapy in maternity and neonatal units.
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