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ABSTRACT
Introduction and aim. The present study aims to determine the effects of mother’s voice and white noise on newborns’ APGAR
scores and attachment processes.
Material and methods. The current study was a randomized controlled trial and concluded with 87 newborns and their mothers who had given elective cesarean section (mother voice=29; white noise=28; and control group=30). The mother voice and
white noise groups were exposed to recordings, and the broadcast continued for five minutes. The APGAR scores and attachment indicators of newborns (eye contact, rooting, and latch-on) of all groups were examined by the Newborn Attachment
Indicators Observation Form.
Results. The 1st and 5th minute APGAR scores in control group were lower than mother voice (1st p=0.05; 5th p=0.001) and white
noise (1st p=0.015; 5th p=0.002) groups. The rooting ratio was higher in mother voice and white noise than in the control group
(p=0.004). The newborns in the control group had lower latching on rates than mother voice and white noise (p=0.002) groups.
Both mother voice and white noise positively affected APGAR scores, rooting, and latching. However, only mother voice had a
positive effect on all attachment indicators.
Conclusion. Mother voice and white noise listened to by the newborns born with a cesarean section right after birth in their
early-period care positively affect APGAR scores; furthermore, mother voice positively affects attachment indicators as first successful sucking time and eye-to-eye contact.
Keywords. APGAR score, attachment, breastfeeding, newborn, white noise

Introduction
When newborns breathe for the first time, various physiological changes commence adapting to the world outside
the uterus.1 The first few minutes after birth are significant in the adaptation processes of mothers and newborns
and their relationship with each other.2 Initiation of mutual gaze, skin-to-skin contact, and breastfeeding in the
first minutes after birth is crucial for the cardiopulmonary
stabilization of the infant and initiation of mother-infant

bonding.3 Early initiation of the mother-infant relationship facilitates the newborn’s adaptation to extrauterine
life and accelerates the attachment process.1 The first 6090 minutes after birth is suitable for initiating mother-infant interaction.4 However, the increase in births given
with cesarean section (CS) negatively affects mother-infant attachment.5 The negative effect is particularly noticeable in cesarean deliveries performed under general
anesthesia.6
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Attachment is defined as attaching in two-way between the baby and the parent; on the contrary, bonding is a one-way emotional bonding of the parents to the
baby; it is expected in the first days after birth.7 In a positive mother-infant interaction, a mother makes eye-toeye contact with the baby, touches, talks, and smiles. She
further wants to breastfeed the baby and holds the baby
in her arms except for caring. The baby also responds
to the mother by rooting, latch-on, sucking, swallowing,
and eye contact.1
The first acoustic stimuli for the fetus to be exposed
before birth are the mother’s voice and the sounds of
the mother’s heartbeat.8 In the postpartum period, the
mother’s voice (MV) is an exclusive line of communication between the mother and the infant, and it is
the primary auditory stimulus for newborns.9 Moreover, in preterm newborns, MV has a positive effect
on decreasing apnea and bradycardia attack frequencies, improving sleep quality, stabilizing vital signs,
and promoting early discharge from neonatal intensive care units.10
White noise (WN) consists of a mixture of various
frequencies coming from the environment and is a constant, monotonous noise that covers all disruptive noises coming from the external environment.11 It is created
in a sound laboratory environment by digitally mixing
equal amounts of sounds of different frequencies and reducing the unpleasant frequencies in these sounds.12 Because of its monotonous humming characteristics, WN
resembles the noises during fetal stages.8 The fetus is affected by the mother’s heartbeat while in intrauterine
life. Hearing these familiar sounds and rhythms once
more in the postpartum period has a calming effect on
the newborn.12
In the literature, postpartum MV is generally used
for cardiopulmonary stabilization of preterm newborns.13–15 WN is mainly used during painful procedures applied to term newborns.12,16 However, no prior
study is found about the effects MV or WN has on newborns’ APGAR scores and attachment indicators.
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Material and methods

The setting, sample size, and randomization
This randomized controlled trial population consisted of women who had given elective CS and their newborns residing at a research and training hospital in
Turkey between January and June 2017. In the study,
primary assessments of newborns were made in the operating room, where the CS procedure takes place in an
adjacent room located inside the operating room. In the
hospital where this study took place, the room used for
newborn care was located inside the operating room,
and it was a 12 square-meter room dedicated to this
purpose only. Having a dedicated newborn care room
was significant in choosing this hospital for the study.
Literature was taken as a reference to determine the
sample size.17 Additionally, posthoc analysis was used
to confirm whether or not a sufficient sample size was
reached at the end of the study with G*Power 3.1.9.2
(Heinrich Heine University Düsseldorf, Germany). As
a result of the analysis, the effect size was 0.4359, and
the power calculated by posthoc analysis as a result of
the study conducted with 87 people was 0.95. For posthoc analysis, the minimum power value to be obtained
is 0.67. In this case, the power of the study was on an acceptable level.

Aim
The current study aims to establish the effects of MV
and WN on the APGAR scores and attachment processes of newborns born with elective CS.
The hypotheses of the study were:
H1. Mother’s voice introduced right after birth positively
affects APGAR scores.
H2. White noise introduced right after birth has a positive
effect on APGAR scores.
H3. Mother’s voice introduced right after birth positively
affects attachment processes.
H4. White noise introduced right after birth has a positive
effect on attachment processes.

Fig. 1. CONSORT flow diagram of study

Since CS planned the deliveries, the hospitalization
of the pregnant women took place the day before the
surgery. The mothers were separated into groups using
simple randomization (90 sealed envelopes (MV: 30,
WN: 30, CG: 30) when they were hospitalized. After the
randomization, the Mother Information Form (MIF)
was applied to the 90 mothers by the implementer researcher (IR). The inclusion criteria for mothers were
determined as having a healthy, single pregnancy, not
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taking any medication during pregnancy, not having a
background of auditory or speech impediments, having
a CS under general anesthesia, and voluntarily taking
part in the current study. The inclusion criteria for newborns were obtained as being born at term, being single live birth, having a birth weight between 2500 and
4000 grams, and not having any congenital anomalies.
Exclusion criteria were intraoperative complications
for mothers and the need for postnatal resuscitation
for newborns. The current study was concluded with
87 newborns (MV: 29, WN: 28, CG: 30) in accounts of
a newborn in the MV having a birth weight over 4000
grams and two newborns in the WN having a birth
weight under 2500 grams (Fig. 1).

Tools

Mother information form (MIF)
The researchers prepared the form, and included questions on the mother’s sociodemographic characteristics,
number of pregnancies, and prenatal care status. The
form included questions on stroking the belly, talking
to the fetus, and whether or not the pregnancy was
planned, which have evidence of affecting attachment
in the literature.18,19 It also questioned whether or not
there was any hearing/speech problem in the mother
and whether she had experienced any health problem
during her pregnancy.20 The IR used MIF in the pre-intervention phase of the study.
Newborn information form (NIF)
The researchers prepared the form, and it contained
questions on the date-hour of birth and gestational week
of the newborn, sex, postpartum anthropometric measurements and, 1st and 5th minute APGAR scores.21 The
IR used NIF in the intervention phase of the study.
Newborn attachment indicators observation form
(NAIOF)
The form was prepared by the researchers and used by
the OR in the post-intervention phase of the study. Various attachment scales in the literature may be applied
before or after delivery.22 However, these scales investigate the bonding of the mother to the newborn. This
form is on the indicators of newborns in the postpartum
period as crying, making eye contact, rooting, latch-on
breast, starting active sucking, and on which minute after delivery this indicator is displayed.23,24 The NAIOF
recorded the newborns’ crying state and at what stages of their interaction with their mother they stopped
crying.

Intervention phases

Pre-intervention
The IR conducted face-to-face interviews with the
mothers one night before the procedure. MIF was filled
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for 90 participants who had voluntarily accepted to partake in the current study.
Mother voice group: First, it was explained to each
mother in the MV group that the noise they would be
broadcasting to their infants would not harm them,
and the noise levels would be kept in check with a
decibel meter (BENETECH GM1351, Shenzhen, China). Instructions on using the voice recorder (SONY
ICD-PX440, Tokyo, Japan) were given by the IR to the
mothers in the MV group. A handheld voice recorder,
which works with an external battery and can record
for up to 72 hours without interruptions, recorded the
mothers’ voices. A 5-minute improvisational monologue was demanded from the mothers, consisting of
the first words they wanted their infants to hear. For
the mothers to express their emotions freely, they were
left alone in the room. The voice recordings were transferred to the computer (LENOVO G510, Peking, China). Every mother should have her baby listen to the
recording. The mothers listened to the audio recordings before the surgery and confirmed to avoid accidents with these recordings. Copies were made onto
a compact disc for the mothers who preferred to keep
these recordings as a memento.
White noise group: A 5-minute recording prepared
by a producer in a digital sound laboratory was used
as the WN demo. For the production of the WN, reFX
Nexus VSTi v2.4, a sound synthesizer in the FL Studio Producer Edition V12.0.1 Digital Audio Workstation software (Gent, Belgium), was used. By utilizing the
White Noise Cut-off filter included in the software, the
sharpness of the noise was reduced to -75; thus, it was
attempted to acquire a sound similar to womb sounds.
Studies on the effects of white noise in the scientific literature were examined to establish that these recordings
had melodic tones in them.11,12,25 The sound recording
used in this study was produced exclusively to eliminate
melodic tones, acquiring a sound much similar to the
womb sounds and not have any problems over royalties. A demo recording of white noise was played (with
PHILIPS SPA2201, Amsterdam, Netherlands) to the
mothers in the WN group. It was notified that the sound
is very similar to the baby’s sounds in the womb, and
WN they would be broadcasting to their infants would
not harm them, and the noise levels would be kept in
check with a decibel meter (BENETECH GM1351,
Shenzhen, China). LENOVO G510 laptop was used to
store the records and broadcast the WN. All newborns
in the WN group listened to the same demo. Copies
were made onto a compact disc for the mothers who
preferred to keep this demo as a memento.
Control group: No specific preliminary preparations
were made for the mothers in CG.
All mothers were instructed not to tell the OR which
sounds their newborns listened to after they were taken
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to the room. The OR was blind to the sound listened to
by the newborns while filling out the NAIOF.
When the mothers were taken into the operating
room, the preparation of the neonatal care room was
achieved by the neonatal nurse accompanied by the IR.
Before each birth, equipment and the room cleanliness
were checked for malfunctions, test measurements were
taken with the decibel meter, and the radiant heater that
was used was set constant at 26°C.
Intervention
The newborns were taken to the care room by the neonatal nurse immediately after their birth. The CS in this
study took place under general anesthesia; the newborn was brought to the care room immediately after
birth without skin-to-skin contact with its mother. As
the neonatal care room was next to the operating room
where the deliveries took place, it took 3-5 seconds
on average to bring the newborns to the neonatal care
room. The doors were kept closed to block any noise that
could infiltrate the room. Only the neonatal nurse and
the IR were present during the procedures in the room.
The decibel meter was placed 5 cm above their top lines
to assess the noise levels reaching the newborns’ ears.
Battery operated, handheld decibel meter was used to
measure noises between 30-130 dB with a precision of ±
1.5 dB and can take up to 2 measurements every second
(BENETECH GM1351, Shenzhen, China).
The newborns in the intervention groups (MV, WN)
were exposed to the recordings as soon as they arrived
at the room, and the voice broadcast continued for five
minutes. For the broadcastings of the sounds, PHILIPS
SPA2201 stereo speakers, with analog control for the
noise levels and a power indicator, were used. Following the suggestions made by the AAP on the maximum
noise levels suitable for newborns, the noise level was
limited at 45 dB.26 The newborns in CG did not receive
any auditory interventions and were only exposed to
background noise.
During the listening of the sounds to all groups,
the newborns’ ankle IDs were worn by the newborn
nurse; umbilical care was performed, anthropometric
measurements were taken, Hepatitis B vaccines and
vitamin K were administered (A calibrated SECA354
digital baby scale with an accuracy of ± 5-10 grams was
used for weighing newborns. An inflexible tape measure with 0.1 cm intervals was used to measure the
head circumference and height of the newborns). At
this stage, the same researcher always made the 1st and
the 5th minute APGAR score measurements (IR). In
contrast, the routine newborn care procedures were always carried out by the same neonatal nurse working
at the institution who was not among the researchers
of this study. The researcher only kept time and scored
the APGAR. The neonatal nurse constantly measures
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the APGAR score to record it on the hospital’s forms.
The neonatal nurse and IR wrote down each newborn’s
APGAR score on separate papers and then showed
them simultaneously to avoid bias in APGAR score
measurement. All responses showed consistency. Calibrated NELLCOR N560 console type pulse oximeter
was utilized to establish the heart rates of the neonates
to determine their APGAR scores. The total APGAR
scores and information about the newborns were recorded on the NIF.
Post-intervention
As the hospital where the study was carried out is a baby-friendly hospital, although deliveries occur by CS, it
is ensured that the newborns and mothers meet within
the first 30 minutes. When the mothers are taken from
the operating room to the recovery room, they are monitored for 15 minutes and then taken to their rooms. It
takes 10 minutes on average to take the mother to her
bed in her room and apply her post-op care. All mothers had skin-to-skin contact with their babies within 30
minutes. At this moment, in the neonatal care room, the
first examination of the newborn is made by a pediatric
doctor. As soon as the mothers left the recovery room
and were brought into the private rooms, the OR started applying the NAIOF. The mothers’ postpartum readiness to receive their newborns was assessed by obstetric
nurses, such as not having pains and stable conditions.
According to the Delivery Room Management Guide of
the Turkish Neonatal Society, only newborns with the
1st and 5th minute APGAR scores of 7-10 are those that
do not require further monitoring and can be given to
their mothers.27 Obstetric nurses informed the neonatal
nurse that the mother was ready to receive the newborn,
and the newborns were then carted into their mothers’
rooms by the neonatal nurse in a wheeled baby cart.
The newborns were given to their mothers in a cradling
position. The mothers were encouraged about the initialization of breastfeeding to start the attachment. Neonatal nurses carried out these procedures, whereas the
OR continued to observe. The time elapsed for breastfeeding to be initiated by the newborns was calculated
following the scientific literature. Effective breastfeeding was described as one where a mother can hear her
infant swallow and feel her infant’s temporalis muscle
movements.28 While the temporalis muscle movements
of the newborns were being observed, the mothers were
instructed to alert the OR when they heard their infants
swallow. Thus, the exact time that elapsed for breastfeeding to begin was recorded in a controlled manner.
The mothers were also instructed to alert the OR when
they made eye contact with their infants. As newborns’
initial period of reactivity lasts for about 60 minutes on
average, the OR completed the observations and left the
room on the 90th minute.29
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Data analysis
The IBM SPSS Statistics 22 (IBM Corp, Armonk, New
York, USA) was used to evaluate the data. The level of
statistical significance was set at p<0.05. The descriptive
results are presented with the person count, percentage,
standard deviation, and mean values. Comparisons of
the discrete variables were carried out with Chi-squared
Test, and the normality assessments of the distribution
for the continuous variables were conducted using Shapiro-Wilk Test. In the comparison between more than
two groups, when the distribution of the variables was
normal, One-Way ANOVA, when the distribution was
abnormal, Kruskal-Wallis H test was utilized. In order to
assess the normality of the dependent variable distributions (APGAR score), Kolmogorov-Smirnov and Shapiro Wilk tests were utilized. The variable was established
to show a normal distribution. A newborn in the MV
group and two newborns in the WN group were excluded from data analysis because of incomplete and missing data.

of the groups was statistically significant (p=0.001). The
scores in CG were lower than those in the MV (Z=3.363; p=0.001) and WN groups (Z=-3.080; p=0.002).
The 1st and 5th minute APGAR scores of the MV group
were higher than those in the WN group. However, the
difference was not statistically significant in both cases
(p>0.05) (Table 2). These findings support the current
study’s first and second hypotheses (H1-H2).
There was no significant difference among the
groups concerning the crying status of the newborns
when they were first brought into the room (p=0.442)
and the crying statuses of the same newborns after they
were cradled by their mothers (p=0.109). Every newborn
in each group was cradled and breastfed by their mother, establishing eye contact. The rooting ratio was higher
in the MV and the WN groups than the newborns in CG
(p=0.004). The newborns in CG had lower latching on
rates than the MV and WN groups (p=0.002) (Table 3).
In the duration of attachment indicators of the newborns’ comparison, in the mean times of starting to suck
and having eye contact, CG had the highest mean scores,
while MV had the lowest ones. These mean scores of CG
were also higher than those in WN; however, the differences were not significant in any of the three parameters
(p>0.05). A statistically significant difference was determined in the elapsed mean time between the groups for
the first sucking to occur in the newborns (p=0.002). CG
in comparison to the MV group (Bonferroni Mean Difference (BMD)=-6.174; p=0.001) and the WN group in
comparison to the MV group (BMD=-4.350; p=0.041)
had higher scores. A statistically significant difference
was determined between the groups when examining
the elapsed meantime for eye contact between the mothers and their newborns (p=0.002). CG in comparison
to the MV group (BMD=-3.440; p=0.001) and the WN

Results
A total of 87 newborns and mothers who met the criteria participated in the current study (MV: 29, WN: 28,
CG: 30). There was no significant difference among the
three groups when the mothers and their newborns in
the study were analyzed based on their descriptive characteristics (Table 1).
When the 1st minute APGAR scores of the newborns were compared to each other, the difference between the mean scores was statistically significant
(p=0.009). The scores in CG were lower than those in
the MV (Z=-2.836; p=0.05) and WN groups (Z=-2.432;
p=0.015). In comparing the 5th minute APGAR scores of
the newborns, the difference between the mean scores
Table 1. Descriptive characteristics of newborns and mothers
Variables
Gestational age
Height (cm)
Weight (g)
Head circumference (cm)
Mothers’ age
Pregnancy status
Planned
Unplanned
Sex
Female
Male
Talking with fetus and stroking
belly
Yes
No

CG (n=30)
MV (n=29)
WN (n=28)
Total (N=87)
Mean ± SD
Mean ± SD
Mean ± SD
Mean ± SD
Test value
n
%
n
%
n
%
n
%
38.77 ± 0.68
38.69 ± 0.71
38.86 ± 0.76
38.77 ± 0.71
0.859
50.3 ± 1.15
49.93 ± 1.12
49.25 ± 1.56
49.84 ± 1.38
1.804
3296.33 ± 346.34 3288.62 ± 301.51 3252.68 ± 366.38 3279.71 ± 346.35 0.479
35.07 ± .58
35.59 ± 1.05
35.36 ± 0.99
35.33 ± 0.91
3.943
29.78 ± 5.64
29.69 ± 4.38
30.5 ± 3.83
29.98 ± 4.66
0.252

p
0.651b
0.17b
0.787b
0.139b
0.778c

25
5

83.3
16.7

27
2

93.1
6.9

21
7

75
25

73
14

83.9
16.1

3.688

0.158a

15
15

50
50

14
15

48.3
51.7

14
14

50
50

43
44

49.4
50.6

0.023

0.989a

24
6

80
20

22
7

75.9
24.1

23
5

82.1
17.9

69
18

79.3
20.7

0.356

0.837a

Abbreviations: SD – Standard deviation; a – Chi-squared test; b – Kruskal-Wallis H test; c – One-Way ANOVA test
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group in comparison to the MV group (BMD=-2.384;
p=0.017) had higher scores (Table 4). These findings
support the third hypothesis (H3) and reject the study’s
fourth hypothesis (H4).

Discussion
In the present study, only the 1st and 5th minute APGAR
scores were checked, and all the newborns had higher
scores than 7. The 1st minute and the 5th minute mean
APGAR scores were significantly higher with the newborns exposed to their MV or WN than the CG. There
was no significant difference between them when it was
checked which MV and WN had more positive effects

on the APGAR scores. Although there are some studies
in the literature examining the effects of MV and WN
on newborns, the current study is the first to examine
the effects of these two sounds on the APGAR score.
Still, preterm newborns who were not exposed to their
MV had significantly lower heartbeat rate than those exposed to their MV.30 Sajjadian et al. reported in a study
conducted with newborns that the ones exposed to their
MV had a more stable pulse reading, respiration, and
oxygen saturation than the control.15 In these two studies, MV positively affected the APGAR parameters of
pulse and respiration, which was in agreement with the
present study. Further, considering that oxygen satu-

Table 2. Comparison of APGAR scores of newborns
APGAR
scores
1st min
5th min

CG (n=30)
Mean ± SD
(Min-Max)
7.7 ± 0.6
(7-9)
8.87 ± 0.68
(8-10)

MV (n=29)
Mean ± SD
(Min-Max)
8.17 ± 0.6
(7-9)
9.48 ± 0.57
(8-10)

WN (n=28)
Mean ± SD
(Min-Max)
8.14 ± 0.71
(7-9)
9.43 ± 0.57
(8-10)

Total (N=87)
Mean ± SD
(Min-Max)
8 ± 0.67
(7-9)
9.25 ± 0.67
(8-10)

Test
value

p

9.355

0.009a*

difference
CG < MV
CG < WN
CG < MV
CG < WN

14.331 0.001a*

Abbreviations: SD – Standard deviation; a – Kruskal-Wallis H test; * = p<0.05
Table 3. Comparison of attachment indicators of newborns
CG (n=30)
n
%

MV (n=29)
n
%

WN (n=28)
n
%

Total (N=87)
n
%

Test
value

p

Crying status of newborns when they were
first brought into the room
Crying
Not crying

9
21

30
70

13
16

44.8
55.2

9
19

32.1
67.9

31
56

35.6
64.4

1.633

0.442a

Crying status of newborns who continue to
cry when brought to the room after cradled
by their mother (n=31)**
Still crying
Not crying

5
4

55.6
44.4

2
11

15.4
84.6

4
5

44.4
55.6

11
20

35.5
64.5

4.431

0.109a

Rooting
Yes
No

13
17

43.3
56.7

23
6

79.3
20.7

22
6

78.6
21.4

58
29

66.7
33.3

11.222

0.004a*

Latch-on
Yes
No

6
24

20
80

17
12

58.6
41.4

17
11

60.7
39.3

40
47

46
54

12.465

0.002a*

Variables

Abbreviations: a – Chi-squared test; * = p<0.05; ** Newborns that did not cry when brought into the room were not included
in the analysis
Table 4. Comparison of attachment indicator durations of newborns
Variables

CG (n = 30)
Mean ± SD

MV (n = 29)
Mean ± SD

WN (n = 28)
Mean ± SD

Total (N = 87)
Mean ± SD

Test
value

p

difference

Elapsed time
for first sucking
(minute)

66.97 ± 5.95

60.79 ± 7.5

65.14 ± 6

64.32 ± 6.96

6.937

0.002a*

CG > MV
WN > MV

Elapsed time for
first eye contact
with mother
(minute)

79.80 ± 8.31

71.24 ± 9.65

77.25 ± 9.24

76.13 ± 9.67

12.605

0.002b*

CG > MV
WN > MV

Abbreviations: SD – Standard deviation; a – One-Way ANOVA test; b – Kruskal Wallis test; * = p<0.05
This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.
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ration is directly related to the blood circulation in the
body.31 It may be stated that MV could positively affect
appearance, which is another APGAR parameter. The
current study agreed with the results reported by Sajjadian et al. in this matter.15
In the early postpartum period, keeping the baby in
the same room with the mother, skin-to-skin contact,
eye contact, and breastfeeding are essential factors that
lead to mother-infant attachment.32 Nonetheless, CS is
the potential for delays in establishing breastfeeding and
skin-to-skin contact.5 In a report published by WHO,
it is noted that Turkey is among the first five countries
where more CS is performed than normal birth all over
the world.33 In the present study, since the study was
conducted was a baby-friendly hospital, skin-to-skin
contact was initiated in all newborns within 30 minutes
and started sucking in the first hour on average. In two
other studies, breastfeeding rates in CS were significantly lower in the first 24 hours.34,35 In the present study,
breastfeeding initiation in the first 24 hours was a positive result. The early start of breastfeeding in the study
in all groups may explain why the institution that carried out the study had received the Baby-Friendly Hospital Certificate from the Turkish Ministry of Health.
New mothers were provided support to breastfeeding
their infants in the first hour by neonatal nurses.
Breastfeeding is a parenting factor that has been associated with the attachment of the infant and the mother. There is an enduring link between breastfed babies
and infant secure attachment.36 In the present study, the
newborns that listened to MV started sucking in a shorter time than the WN and CG. The result showed that MV
provided to newborns with CS might positively affect
breastfeeding, which was a significant parameter of the
attachment process. Akca and Aytekin found the sucking success of newborns that listened to WN higher than
those that did not.25 In the current study, although higher rates of rooting and latch-on were determined in the
newborns that listened to WN and MV compared to the
CG, the difference between WN and CG in starting sucking was not significant.
The time to make eye contact, which is a crucial
component of the attachment process, was evaluated
in the study. It was observed that initiation of eye contact took more than an hour for every newborn in each
group. However, making eye contact after birth was not
more than 80 minutes. A study conducted with preterm
newborns portrayed that eye contact behavior was rarely
found since most newborns were in a sleep state that hindered their mother’s ability to make eye contact.37 Upon
delivery, the newborn stays awake for approximately two
hours. The eyes are wide open with usually large pupils.38
Moreover, the sensitive period of 60 to 90 minutes
after birth may be crucial for mothers to contact their
infants for infant-mother attachment to occur.4 In the
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present study, the onset of eye contact in less than 90 minutes for all groups may be interpreted as a positive result
for the attachment process in line with the literature. Besides, the study also has established that the exposed to
MV are faster in initiating eye contact than the other two
groups. Newborns who stay with their mothers and hear
her voice early are more inclined to initiate eye contact.
The eye contact of newborns with their mothers allows
mothers to develop positive motherhood feelings and behaviors towards their newborns; hence, the mother-infant attachment process is supported.1 Accordingly, the
exposure of newborns to the MV positively affects the attachment process in the current study.
Study limitations
The current study had some limitations. The IR was not
blinded when measuring the APGAR score since she had
to be exposed to sounds played to newborns. Since newborns were term, the APGAR score and the newborns’ responses to sounds may have been positively affected. The
generalizability of the findings in this study was limited to
term newborns. Further, the generalization of the study
was limited because of the small sample size.

Conclusion
In line with the current study’s findings, both sounds
positively have affected the APGAR scores. However,
when one of the sounds is more effective in increasing
the APGAR scores are questioned, there is no difference between mother voice and white noise. In examining the effects mother voice and white noise played
on newborns on the attachment process, positive effects
of both sounds on the newborn’s rooting and latch-on
were found. Only mother voice positively affects attachment indicators as first successful sucking time and eyeto-eye contact. In line with these results, in countries
like Turkey, where there is an increase in surgical deliveries, listening to the mother voice to the newborns
immediately after CS can be used as a breastfeeding and
attachment-supportive practice.
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