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Abstract
Aim: This study aimed to evaluate the effects of providing prerecorded maternal heart sounds on the level
of pain and comfort that are experienced by preterm infants during aspiration.

Methods: This was a randomized controlled trial. Preterm infants (N = 62) who were receiving care or
treatment at a neonatal intensive care unit were eligible for participation in this study. Infants in the
intervention group (n = 32) were provided with prerecorded maternal heart sounds before, during, and
after aspiration, whereas the infants in the control group (n = 30) received routine care. For the collection
of the data, the “Preterm Infant Information Form” was used to record natal and postnatal information of
the preterm infant, the “Premature Infant Pain Profile,” assessed the level of pain, and the “Premature
Infant Comfort Scale,” assessed the level of comfort.

Results: There was a significant difference observed between the groups’ pain levels during aspiration;
however, the difference was not significant before and after aspiration. Furthermore, there was a significant
difference observed between the groups’ comfort levels prior to aspiration before and during aspiration;
however, the difference was not significant after aspiration.

Conclusion: Intervention with maternal heart sounds during aspiration effectively reduced pain and
provided comfort to the premature infants.

Key words: aspiration, comfort, maternal heart sound, pain, preterm infant.

INTRODUCTION

Endotracheal aspiration, which is among the most pain-
ful interventional procedures that is conducted by
nurses in the neonatal intensive care unit (NICU), is
defined as the process of mechanically cleaning the pul-
monary secretions of patients with an artificial airway
(American Association of Respiratory Care, 2010).
Painful procedures, such as aspiration, adversely affect
the newborns’ physiological parameters, comfort, sleep,
development, and the length of hospital stay (Anand,
2007). In recent years, there have been many studies on

aspiration (Chou, Wang, Chen, & Pai, 2003; Mor-
row & Argent, 2008; Thomas & Fothergill-Bourbon-
nais, 2005; Trevisanuto, Doglioni, & Zanardo, 2009).

There is an increasing interest in the effectiveness of
different pain management methods, especially concern-
ing non-pharmacological methods. There are also some
uncertainties that are related to the adverse effects of
opiate analgesia and oral sucrose. Both of these analge-
sics reduce pain through opioid pathway mediation.
Multiple doses of morphine can cause significant
adverse effects (Anand et al., 2004) and the possible
risks that are related to oral sucrose are still under
investigation (Johnston et al., 2002). Therefore, it
would be helpful to have a safe non-pharmacological
pain management method as an alternative to pharma-
cological pain medication. Earlier research has focused
on pain that is caused by heel lancing, which is a
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common and readily available pain-producing situation
in the NICU. It is understandably widely used in pain
research as it can be largely standardized. However,
suctioning is a common pain-producing situation as
well and has remained neglected in pain management
research. Only a few studies can be found on pain man-
agement during suctioning procedures (Cignacco et al.,
2008; Simons et al., 2003; Ward-Larson, Horn, & Gos-
nell, 2004).

Increasing the patients’ comfort level by applying
nursing interventions in the NICU is an integral part of
professional nursing care. Nurses in NICUs should pro-
vide solutions to the physiological problems of the
infants, increase their comfort level to reduce their stress
levels, and improve the environmental conditions sur-
rounding the infants. Therefore, the first line of care
should be to ensure that basic comfort measures are
instituted, such as positioning the infant in an unstress-
ful way and ensuring that there are boundaries to assist
in self-regulation as a method of relieving stress. Some
other measures include providing a pacifier, ensuring
that the diaper is dry and comfortable, and modifying
the surrounding environment by dimming the lights and
keeping the noise and activity levels to a minimum
(Cameron, Raingangar, & Khoori, 2007; Simons et al.,
2003). In addition, the NICUs can assess the procedural
pain by using appropriate scales and using pharmaco-
logical or non-pharmacological methods for procedural
pain management (Dinçer, Yurtçu, & Günel, 2011).

All sense organs in the fetus begin to develop during
the prenatal period and generally develop in the follow-
ing sequence: tactile, vestibular, chemical, auditory, and
visual sense organs. Hearing typically starts in the 18th
week of pregnancy and matures by approximately the
28th week. The fetal response to sound begins in the
26th–28th week (Graven & Browne, 2008). During the
30th–35th gestational weeks, the fetus can hear the
mother’s voice, respond to her sounds, and differentiate
her sound from others (Neal, 2008).

Auditory stimuli, such as structured, rhythmical, car-
diovascular, and patterned bowel sounds, occur in the
intrauterine environment and consist of sounds, such as
the patterning of placental musical sounds (Neal, 2008).
Sounds arising from the mother’s body include sounds
from respiration, the cardiovascular system, intestinal
activities, and body movements. An average noise level
of 50 dB arises within the uterus. Furthermore, low-
frequency sounds from the environment are more audi-
ble to the fetus, which learns about its mother’s voice or
the external music that is played. Both a fetus and a
neonate can become accustomed to a sound that they

have heard several times (Nair, Gupta, & Jatana,
2003). Voice control positively affects the communica-
tion of infants with their families, as much as physiolog-
ical stability, age-appropriate sensory development, and
growth (Nair et al.; Stewart, 2009). The American
Academy of Pediatrics recommends that sound levels in
the NICU should not exceed 45 dB (AAP, 1997; Chen
et al., 2009; Hodges & Wilson, 2010).
Preterm infants in the NICU experience stress follow-

ing the intrauterine period because of environmental
adaptation and the conditions in the unit. Intentional
sounds, such as music, are preferred in the NICU to
reduce stress, balance the heart rate and breathing,
sucking, feeding, recovery from painful procedures,
accelerating growth, and shortening the length of hospi-
tal stay (Arnon et al., 2006; Hartling et al., 2009; Kem-
per, 2008; Loewy, Stewart, Dassler, Telsey, & Homel,
2013; Tramo et al., 2011; Yildız & Arikan, 2012). Par-
ents’ voices also have been shown to enhance vocaliza-
tion in preterm infants (Krueger, 2010). Endurance of
the traumatic effects of the preterm birth and subse-
quent NICU admission expends vital energy for the pre-
mature infant and can complicate or impair their
development (Caskey, Stephens, Tucker, & Vohr, 2011;
Lubetzky et al., 2010; Stewart, 2009). However, infants
mostly hear maternal heart sounds during their intra-
uterine period. Therefore, the infants will remember
their secure environment as soon as they hear these
sounds, which are familiar sounds from the womb, and
this will bring a sense of relief (Panagiotidis & Lahav,
2010; Wachman & Lahav, 2011).
In recent years, the roles of NICU nurses also have

changed in parallel to the significant developments in
terms of scientific and technological aspects in the field
of neonatal care. The nursing care that is given in
NICUs has increased in quality and nurses have become
a nuclear member of the team for providing newborns
with the best possible treatment and care. The major
goals of the care provided in NICUs should include
maintaining the infant’s life optimally and comfortably,
controlling or reducing pain and aching, following up
the developmental capacity of the newborn, and provid-
ing family care (Stewart, 2010).

METHOD

Study design
This was a randomized controlled trial. In this study,
it was aimed to evaluate the effects of providing prere-
corded maternal heart sounds on the level of pain
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and comfort experienced by premature infants during
aspiration.

Setting and sample
The study population consisted of preterm infants who
received treatment and care in a hospital’s NICU.
A power analysis was conducted in order to determine
the sample size that was needed to achieve a 0.90 power
in the test at a significance level of 0.05 with a medium
level of effect. The calculated sample size was found to
be 62 premature infants who met the selection criteria,
randomly assigned to the intervention (n = 32) and the
control (n = 30) groups. The criteria for the study
groups were as follows: gestational age ≥ 28 weeks and
≤36 weeks, no congenital anomaly, required tracheal
aspiration, undergone at most three times after the intu-
bation process, spontaneous breathing and needing
mechanical ventilation support, and not receiving any
pharmacological or non-pharmacological pain reliever
before the procedure. For the collection of the data, the
“Preterm Infant Information Form” to record natal and
postnatal information of the preterm infant, “Premature
Infant Pain Profile,” assessing the level of pain, and
“Premature Infant Comfort Scale,” assessing the level of
comfort, were used. The premature infants were ran-
domized into two groups: playing prerecorded maternal
heart sounds (n = 32) and the control group (n = 30)
(Fig. 1). Randomization was carried out by using a
computer program.

Study hypotheses

Hypothesis (H)1: The intervention of playing prere-
corded maternal heart sounds reduces pain severity
during and after aspiration in preterm infants.

Hypothesis (H)2: The intervention of playing prere-
corded maternal heart sounds provides comfort dur-
ing and after aspiration in preterm infants.

Measurement
Personal Information Form
This form included the newborn’s age, sex, gestational
age, birth weight, length, head circumference, Apgar
score, nutritional status (breast-feeding and/or formula
feeding), and any diagnosis.

Premature Infant Pain Profile
This scale was developed by Stevens, Johnston, Petry-
shen, and Taddio (1996) and its validity study was con-
ducted by Akcan, Yi�git, and Atici (2009). In this form,
the following seven indicators are scored to assess the
infant’s pain during the procedure: gestational age,
behavioral state, maximum heart rate, minimum oxy-
gen saturation (SO2), brow bulge, eye squeeze, and
nasolabial furrow. Each item is scored between 0 and
3, from the least affected to the most affected by the
procedure. The validity and reliability analysis was car-
ried out first to use the form. According to the Prema-
ture Infant Pain Profile (PIPP) guidelines, the gestational
age must be between ≥28 and ≤36 weeks and the behav-
ioral state must be scored depending on the criteria,
such as active–quiet, awake–sleep, eyes open–closed,
and display of any facial movements. Furthermore, an
increase in the heart rate must be scored in the range of
0–25 beats/min and a decrease in SO2 is assessed
between 2.4% and 7.5% per min. The final total score
is determined with all the aforementioned parameters in
order to arrive at the infant’s pain level score; the high-
est score being 21 and the lowest score being 0. The
level of pain is considered to be mild if the total PIPP
score is between 0 and 6 points, moderate if it is
between 7 and 12 points, and severe if it is between
13 and 21 points (Akcan et al.; Stevens et al.).

Premature Infant Comfort Scale
This scale was developed by Caljouw etal. (2007) to
measure the pain and stress levels of preterm infants of
≥28 and ≤37 weeks of gestational age, which was
adapted for assessment by a reliability and validity
study that was carried out by Alemdar and Tüfekçi
(2015). The Premature Infant Comfort Scale (PICS) is a
multidimensional scale that is used to assess behavioral
and psychological comfort and pain. The PICS assesses
seven elements: alertness, calmness or agitation, respira-
tory status (only for mechanical ventilation support), or
crying (this was not used in this study because it was
meant for children with spontaneous breathing), physi-
cal movements, muscle tone, facial movements, and the
mean heart rate. Each item is scored on a five-point
Likert-type scale from 1 (“Good”) to 5 (“Bad”). The
final total score is determined with the aforementioned
parameters in order to arrive at the infants’ PICS score;
the highest score being 35 and the lowest score being
7. A total score of ≥17 points indicates that an interven-
tion is required in order to relieve discomfort (Caljouw
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et al.). In their study, Alemdar & Tüfekçi found the
Cronbach’s alpha value was 0.83.

Procedure
Preterm infants who were admitted to the NICU were
evaluated in accordance with the selection criteria for
each study group. The infants that were supported by
mechanical ventilation were not sedated in this study.
Pain, comfort, and the physiological parameters of the
infants were evaluated during one of the first three aspi-
ration needs after the intubation process. The aspiration
was conducted with aspiration catheter no. 6 (Can Medi-
cal, Edirne, Turkey) for the preterm infants who were
born between 28 and 34 weeks of gestation and catheter
no. 7 (Can Medical, Edirne, Turkey) for the preterm
infants who were born between 34 and 38 weeks, with a
pressure of 100 mmHg. Supplemental oxygen at 100%
concentration was given before and after the procedure
by using a mechanical ventilator. The aspiration proce-
dure was conducted for at least 10 s. All the aspiration
procedures were conducted by the same nurse who was
working on the day shift. The family of the infant was

informed about the research and the infants were
included in the study after obtaining the consent of the
families who agreed to participate. It was stated to the
families that the data would be confidential and would
only be used for this research. The video recording that
was conducted by the researcher started 1 min before the
aspiration and continued for 1 min during the aspiration
and for 15 min after the aspiration for both the control
group and the intervention group. The PIPP and PICS
scores of both the control group and the intervention
group were evaluated at the first min before aspiration,
at the 10th s of the aspiration, and at the 15th min after
aspiration. The physiological parameters were measured
through continuous monitoring. The heartbeat and SO2

were recorded from the monitor.

Intervention
The preterm infants who had spontaneous breathing
but needed respiratory support through the application
of mechanical ventilation were studied during one of
the three aspiration procedures. A hand Doppler and a
MP3 player were used to record the heart sounds of the

Randomized
(N = 92)

Assessed for eligibility
(N = 194)

Analyzed (n = 32)
Excluded analysis (n = 0)

Analyzed (n = 30)
Excluded analysis (n = 0)

Excluded (N = 102)
•
•

•

• •

•

Not meeting inclusion criteria
Did not agree to participate 
(n = 0) 

Intervention group
Allocated to playing prerecorded maternal heart 
sounds (n = 45) 

Did not receive allocated intervention (n = 13) 
(clinically unstable)

Control group
Allocated to standard care (n = 47)

Did not receive allocated intervention  
(n = 17) (clinically unstable)

Enrollment

Allocation

Analysis

Figure 1 Diagram showing the
flow of participants.
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mothers whose infants were included in the interven-
tion group. These recordings were played for the inter-
vention group infants through a speaker that was set to
45 dB. The maternal heart sounds were played for the
intervention group infants for 15 min prior to aspira-
tion, during the aspiration, and they continued for
15 min after the aspiration. In the control group, the
premature infants did not receive any additional inter-
ventions during one of the three aspiration require-
ments in the clinic. Any pharmacological or non-
pharmacological pain-relieving method was not applied
to the infants under endotracheal aspiration in the
NICU where the study was conducted. In accordance
with the features of the scales, the pain and comfort
scores before the process were determined by the
behavior, SO2 level, and the heartbeat of the baby dur-
ing the last 1 min before the 1 min commencement of
the process.

It has been reported that in newborns, the pain
threshold and pain experience were affected after the
first three applications and that pain relief methods
should be used in these first three painful procedures
(Whit Hall & Anand, 2005). It is adopted that in venti-
lated infants, the aspiration process should be done
when it is necessary, instead of making the aspiration
process a regular occurrence (Atici & Özkan, 2011;
Yi�git, Ecevit, & Köro�glu, 2015).

Ethical considerations
In order to conduct this study, legal permission was
obtained from the institution with the ethical consent
form from its ethics committee. The purpose of this
study was explained to the families of the premature
infants who were included in this study and their ques-
tions were answered. Written informed consent was
obtained from the parents of the infants. The parents
were assured that the information they gave would be
confidential and would not be used anywhere else. In
this study, the related ethical principles of informed con-
sent, voluntariness, and privacy protection of the
human participants have been fulfilled and the protec-
tion of their individual rights have been upheld.

Data analysis
The researcher viewed the video recordings after the
procedures to evaluate the pain and comfort levels. The
video recordings for both groups were viewed by two
NICU nurses, a NICU physician, and the researcher
after the procedure in order to evaluate the pain and
comfort levels and the researcher’s observations were

used for the data analysis because there was no statisti-
cally significant difference, according to the result of the
inter-observer agreement test that was conducted both
for the pain (Kendall = 0.387, P > 0.05) and comfort
(Kendall = 0.436, P > 0.05) levels.

The pain assessment was carried out before, during, and
15 min after aspiration. The reason for waiting for 15 min
to perform the postprocedure pain assessment is that the
half-life of the stress hormones, adrenalin and nor adrena-
lin, is in the range of 1–3 min. The release of stress hor-
mones increases following a stressful invasive procedure,
such as endotracheal aspiration, and returns to normal
levels only after 15–20 min (Lee, Oh, Suh, & Seo, 2013).

The data were analyzed by using IBM SPSS Statistics
for Windows v. 18.0 (IBM Corporation, Armonk, NY,
USA) and R 2.15.2 statistical analysis software
(R Foundation for Statistical Computing, Vienna, Aus-
tria). The percentage distribution, mean value, standard
deviation, chi-squared value, ANOVA, Kolmogorov–
Smirnov Z-test, and t-test comparison between groups
were used for the statistical analysis of the data.

RESULTS

Comparison of the groups
No statistically significant difference was found between
the control and intervention groups in terms of sex,
gestational age, birthweight, birth height, head circum-
ference, diet, the Apgar score at the fifth min, and diag-
nosis averages (P > 0.05; Table 1). A statistically
significant difference was found only in the 1 min Apgar
score between the infants in the study and control
groups. These results indicate that the intervention and
control groups were similar in terms of the control vari-
ables, except the 1 min Apgar score (P < 0.05, Table 1).

Comparison of the groups in terms of the
pain level
The mean � standard deviation (SD) of the pain level
score for the intervention group was 4.09 � 1.92 before
aspiration, 9.75 � 3.27 during aspiration, and
7.50 � 3.40 after aspiration. The mean � SD of the
pain level of the infants in the control group was
4.87 � 1.80 before aspiration, 12.37 � 3.08 during
aspiration, and 9.03 � 3.76 after aspiration. A signifi-
cant difference was found between the control and the
intervention groups regarding pain levels during aspira-
tion (P < 0.05, Table 2). These results partially sup-
ported the H1 hypothesis; that is, “The intervention of
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playing prerecorded maternal heart sounds reduces pain
severity during and after aspiration in preterm infants.”

Comparison of the groups in terms of the
comfort level
The mean � SD for the comfort level in the intervention
group was 12.22 � 4.95 before aspiration,
19.34 � 4.70 during aspiration, and 18.75 � 6.20 after
aspiration. The mean � SD for the comfort level in the
control group was 16.07 � 5.10 before aspiration,
22.60 � 5.34 during aspiration, and 18.37 � 7.13 after
aspiration. A significant difference was found between

the comfort levels before and during aspiration in the
control group and the intervention group (P < 0.05,
Table 3). These results partially supported the H2
hypothesis; that is, “The intervention of playing prere-
corded maternal heart sounds provides comfort before
and during aspiration in preterm infants.”

DISCUSSION

This study evaluated the effects of playing the prere-
corded maternal heart sounds for premature infants for
their pain and comfort levels before, during, and after

Table 1 Comparison of the descriptive characteristics between the intervention and control groups (n = 62)

Characteristic
Intervention group (n = 32)

N (%) or mean � SD
Control group (n = 30)
N (%) or mean � SD X2- or t-value P value

Infant’s sex† 1.56 0.21
Female 9 (28.1) 13 (43.3)
Male 23 (71.9) 17 (56.7)

Birth† 1.21 0.27
Spontaneous 1 (3.1) 3 (10.0)
Emergency Cesarean 31 (96.9) 27 (90.0)

Diet† 2.17 0.14
TPN 1 (3.1) 4 (13.3)
i.v. infusion 31 (96.9) 26 (86.7)

Diagnosis† 0.42 0.51
RDS 31 (96.9) 28 (93.3)
RDS + FGR 1 (3.1) 2 (6.7)

Gestational ages‡ 33.63 � 3.32 32.23 � 1.17 1.68 0.09
Birthweight (g)‡ 2265.65 � 780.74 1886.83 � 803.57 1.86 0.06
Birth head circumference (cm)‡ 32.90 � 5.22 30.78 � 3.36 1.89 0.06
Birth height (cm)‡ 45.28 � 5.27 43.13 � 5.12 1.58 0.11
The number of aspirations‡ 2.18 � 0.39 2.13 � 0.62 3.31 0.68
The aspiration times (s)‡ 9.40 � 0.49 9.33 � 0.47 1.31 0.56

Median � IQR Median � IQR KSz

Apgar score (1 min§) 7.00 � 3.75 4.00 � 3.25 1.55 0.01
Apgar score (5 min§) 8.00 � 3.00 6.50 � 2.00 1.03 0.23
†Chi-squared test. ‡Two independent sample t-test. §Kolmogorov–Smirnov Z-test. FGR, Fetal growth restriction; IQR, interquartile range; RDS,
Respiratory Distress Syndrome; SD, standard deviation; TPN, total parenteral nutrition.

Table 2 Comparison of the average pain score between the intervention and the control groups (n = 62)

Pain score
Intervention group (n = 32)†

Mean � SD
Control group (n = 30)†

Mean � SD t-value P-value

Before aspiration‡ 4.09 � 1.92 4.87 � 1.80 −1.63 0.11
During aspiration‡ 9.75 � 3.27 12.37 � 3.08 −3.24 <0.00
After aspiration‡ 7.50 � 3.40 9.03 � 3.76 −1.69 0.10
F- value 29.99 30.61 – –

P- value 0.00 0.00 – –

Bold values P <0.00. †Two independent sample t-test. ‡One-way ANOVA. SD, Standard deviation.
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aspiration. In this study, the pain and comfort assess-
ments were made by using video records. When moni-
toring the records, the sound system is shown and the
mother’s heart sounds are heard. Therefore, that there
was no blinding is the most important limitation of the
study. However, video recordings for both groups were
viewed independently by two NICU nurses, a NICU
physician (not involved in the research), and the princi-
pal researcher (D. K. A.) after the procedure in order to
evaluate the pain and comfort levels and the researcher’s
observations were used for the data analysis because
there was no statistically significant difference according
to the result of the inter-observer agreement test that
was conducted both for the pain and comfort levels.

The infants in the intervention group who heard their
mother’s heart sounds during aspiration had a lower
pain score than the infants in the control group with
normal care during aspiration. The difference between
the groups was determined to be significant (P < 0.2).
No study that evaluates the impact of playing maternal
heart sounds on pain levels during the aspiration of pre-
term infants was found in the literature. Two studies,
however, found a statistically significant difference
between the control group and the preterm infants who
were placed in a fetal position during endotracheal aspira-
tion (Alinejad-Naeini, Mohagheghi, Peyrovi, & Mehran,
2014; Axelin, Salantera, & Lehtonen, 2006). A study by
Johnston, Filion, and Nuyt (2007) reported no statistically
significant pain levels in the preterm infants who listened
to their mothers’ voices during the heel lance procedure
than those in the control group. The results of the study
are not consistent with these current results. In other stud-
ies that examined the effect of musical therapy during
endotracheal aspiration on SO2 among preterm infants
who were administered with endotracheal intubation, the
SO2 values of the infants in the group listening to the
music returned to normal values faster, compared to those
who did not listen to music (Chou et al., 2003). This
study’s results agree with this conclusion.

In a study by Kurihara et al. (1996) that investigated
the stress behaviors of neonates, a significant decrease
in the stressful behavior scores was found in the group
who listened to maternal heart beats, compared to the
silent group and the group that listened to the sound of
the Japanese classical lute. Again, in a study by Doheny,
Hurwitz, Insoft, Ringer, and Lahav (2012) on the
assessment of the effect of listening to the maternal
heart sound and maternal voice on the cardiorespira-
tory system of preterm infants, it was found that apnea
and bradycardia were lower in the group who had lis-
tened to the maternal heartbeat sounds. A study by
Johnston et al. (2007), reported significantly higher
SO2 values in the preterm infants who listened to their
mothers’ voices during the heel-lance procedure, com-
pared to those of the control group; however, its effect
was reported to be non-significant regarding pain levels.

In the current study, the infants’ comfort level before
and during aspiration in the study group listening to the
maternal heart sounds was greater than that of the
infants’ comfort level in the control group (P < 0.05,
Table 3). Nurses in the NICU can treat the physiologi-
cal problems of infants and increase their comfort by
improving their environment and reducing their stress
levels (Kolcaba & Dimarco, 2005). The use of non-
pharmacological, as well as the pharmacological
methods in the NICU, is important in order to improve
the infants’ comfort level. No study was found regard-
ing the effect of playing maternal heart sounds on
infants’ comfort level during the aspiration procedure
and studies on the evaluation of comfort in preterm
infants were limited in number. In a study by Corff, Sei-
deman, Venkataraman, Lutes, and Yates (1995), the
comfort levels of the preterm infants who were posi-
tioned in a fetal position during the heel-lance proce-
dure were found to be significantly greater than those of
the infants in the control group. Moreover, a study by
Caljouw et al. (2007), which investigated the comfort
levels of preterm infants during the heel-lance

Table 3 Comparison of the average comfort score between the intervention and the control groups (n = 62)

Comfort score
Intervention group (n = 32)†

Mean � SD
Control group (n = 30)†

Mean � SD t-value P-value

Before aspiration‡ 12.22 � 4.95 16.07 � 5.10 −3.01 0.01
During aspiration‡ 19.34 � 4.70 22.60 � 5.34 −2.55 0.02
After aspiration‡ 18.75 � 6.20 18.37 � 7.13 −1.54 0.16
F- value 15.47 16.28 – –

P- value 0.00 0.00 – –

Bold values P <0.00. †Two independent sample t-test. ‡One-way ANOVA. SD, Standard deviation.
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procedure, found a statistically significant difference
between the comfort scores that were recorded before
and after the procedure. In a study that was conducted
by Cignacco et al. (2008), morphine and multisensory
stimuli (massage and speaking with a soft voice) were
applied to preterm infants during endotracheal aspira-
tion and no statistically significant result was found.
This study’s results agree with these results. Therefore,
the first line of care should be to ensure that basic com-
fort measures are instituted, such as positioning the
infant in an unstressful way and ensuring that there are
boundaries to assist in self-regulation as a method of
relieving stress.

LIMITATIONS OF THE STUDY

In this study, the pain and comfort assessments were
made by using video records. When monitoring the
records, the sound system is shown and the mother’s
heart sounds are heard. Therefore, that there was no
blinding is the most important limitation of the study.
Another limitation is that the 1 min Apgar scores of the
intervention and control groups are not similar. But,
there is no difference in the 5 min apgar scores between
the groups. Whereas, the Apgar 4 score of the control
group is “neonatal asphyxia,” the Apgar 7 score of the
intervention group is “normal.” Even the Apgar 6.5
score of the control group at 5 min is not perfectly nor-
mal. This is a major limitation of this work. The Apgar
score consists of the assignment of points to five easily
assessed signs, as evaluated at 1 and 5 min after birth.
Additional assessments at 5 min intervals could be war-
ranted, depending on the newborn’s status. The 5 min
Apgar score, and particularly a change in the score
between 1 min and 5 min, is a useful index of the
response to resuscitation. If the Apgar score is <7 at
5 min, the Neonatal Resuscitation Program guidelines
state that the assessment should be repeated every
5 min for ≤20 min. In fact, the change between the fifth
min Apgar score and the next two scores indicates the
effectiveness of the intervention.

CONCLUSION

It was detected that an intervention with maternal heart
sounds effectively reduced pain and provided comfort
in relation to aspiration in premature infants. There was
a significant difference between the pain and comfort
levels of the two groups during the aspiration. The

intervention with the maternal heart sound may be
recommended to use by nurses in order to obtain opti-
mal pain reduction and to provide comfort during aspi-
ration. In the future, if another study reveals whether
this intervention has any effect on the mother, it is more
interesting from the point of view of family nursing.
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