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Abstract

Background: Pain relief is achieved through pharmacological and non-
pharmacological methods. White noise and lullaby sounds are suggested as non-
pharmacologic strategy to relief pain that can be applied to infants during invasive
interventions. Aim: Evaluate the effect of white noise and Brahms’ lullaby on
infants' pain and physiological parameters during invasive interventions. Design:
randomized controlled trial. Subjects & Setting: purposive sample of 90 infants
from Neonatal and Pediatric Intensive Care Unit of Tanta Main University
Hospital and Elmabara Hospital. Tools: Tool I: Infants' bio-social characteristics,
Tool II: Infants' Physiological Parameters, Tool III: Infant Pain Scale. Results:
The infants in the white noise group had none to mild pain, while the lullaby group
experienced mild to moderate pain as compared to the control group who
experienced severe pain. Conclusion: White noise and Brahms’ lullaby were
effective in reducing infants' pain and improve physiological parameters during
invasive interventions. Recommendation: Pediatric nurses should adopt non-
pharmacological approaches including white noise and Brahms' lullaby to relieve
pain during invasive interventions on infants.

Keywords: Brahms’ lullaby, infants, invasive interventions, pain, physiological
parameters &white Noise
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Introduction

Pain can be identified as a special
sensation  with  emotional and
psychological issue. It is one of the
most common feelings among
newborns and infants, which can be
brought on by illness, trauma, and
different  medical interventions
(Bourgois, Shaha, Vanoni, Jaques,
Newman& Simonetti, 2020). Infants
requiring intensive care undergo on
average between 7 times to 17
numerous invasive painful
interventions per day during their
hospital stay. The most common
interventions are heel lancing,
suctioning, In addition to, venous or
arterial catheterization, blood samples
from the vein, intubation of chest tube,
aspiration, injections and surgical
operations that can cause pain.
Thus, it is crucial to manage infants'
pain in order to assess and eradicate it
S0O; both non-
pharmacological and pharmacologica
| approaches are employed (Gilam,
Gross, Wager, Keefe, Mackey, 2020
& Kassab, Alhassan, Alzoubi&
Khader, 2019). Nurses are
responsible  for  reducing  the
discomfort felt by infants undergoing
painful invasive interventions. Non-
pharmacologic strategies are the
strongest evidence used to mitigate
pain following invasive interventions.
(Yildirnm&  Gerceker, 2023&
Wang, Guo& Xiong, 2022).

White noise and lullaby are non-
pharmacological approaches that
utilize audio based stimulants that
work well as a cognitive technique to
help and divert infants' attention from
the discomfort. (Kahraman, et al.,
2020). White noise is a continuous,

monotonous sound that conceals
distracting sounds from the outside
world and has a relaxing effect. The
sounds in a mothers' womb are
comparable to white noise. The infant
is influenced by the mother's heartbeat
while still in the womb, and after
delivery, being exposed to these
comforting sounds and rhythms has a

calming effect (Komann,
Weinmann, Schwenkglenks&
Meissner, 2019).

Lullaby is a relaxing music that can be
used to divert attention from pain as it
increase endorphins and regulate vital
signs. Lullaby sounds are warm,
gentle, and soothing, which can help
an infant to relax and fall asleep. This
is crucial to shield the brain from the
detrimental impacts of stress and
suffering in early life. During painful
procedures, lullabies can help infants
feel less pain (See, Ng & Ignacio,
2023& Ozgiirbiiz, Bahar, Tuna
&Copur, 2024). So this study aims to
evaluate the effect of white noise and

Brahms’ lullaby on pain, and
physiological  parameters during
invasive interventions applied to
infants.

Significance of the study

Pain is one of the worst sensations for
infants. Non-pharmacological
interventions become very important
to alleviate it. White noise is similar to
sounds heard in the mothers' womb. It
influencing the nervous system and
altering pain perception. Specifically,
it can reduce activity in the auditory
cortex and thalamus, key areas
involved in processing sensory
information, including pain. Lullaby
music 1s work as distractor of
attentions by influencing
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physiological parameters like heart
rate and blood oxygen saturation, and
also by affecting pain perception
through cognitive and emotional
engagement. This may involve a
combination of sensory input,
emotional responses, and cognitive
distraction, ultimately leading to a
state of relaxation and reduced pain. It
is difficult to assess the efficacy of
pain management therapies for infants

due to their nonverbal
communication. Behavioral (cries,
facial expression), physiological

indicators (heart rate, respiration rate,

oxygen saturation), and pain scores by

observers are commonly used to
evaluate nonpharmacological
interventions for pain relief. (Walco

et al., 2018)

Aim of the study

Evaluate the effect of white noise and

Brahms’ lullaby on infants' Pain and

physiological  parameters  during

invasive interventions.

Research hypotheses

- Both white noise and Braham's
lullaby are expected to improve
infants' pain and physiological
parameters in the studied groups
than the control group.

- White noise is expected to relief
infants' pain and improves
physiological parameters during
invasive interventions than
Brahms’ lullaby

Subjects and method

Study design

A randomized controlled trial study

design was used for this study.

Setting

This study was conducted at Neonatal

and Pediatric Intensive Care Unit of

Tanta Main University Hospital which

is affiliated to the Ministry of Higher
Education and Scientific Research and
Elmabara Hospital which is affiliated
to the Ministry of Health and
Population.

Subjects

A purposive sample of 90 infants. The
size of sample was based on the
following equation n= M/({(S"2 X
(M-1)) +pq} + 1) (n) sample size, (M)
population  size, (S)  desired
confidence level equal 1.69 ,(P) the
desired level of precision equal 0.5,
(q) the estimated proportion of an
attribute that 1is present in the

population and equal 1 —p. They were
randomly assigned into three groups.
The researcher uses simple random
technique to classify infants into
groups. A slip of paper with the
infants' identification code was
inscribed in each place, tucked inside
a container, thoroughly mixed, and
then a subject was chosen at random.
The first selection was for white noise
group. The second one for Brahms’
lullaby group and the third one was for
control group. Each group consisted
of 30 infants

Criteria for infants' selection

- Age from birth until one year

- Full term

- Has no hearing or nervous problem
- Conscious

Tools of the study

Tool I: Infants' bio-social
characteristics as: it was developed
by the researchers as age, sex,

residence, types of  invasive
procedures.
Tool II: Infants' Physiological

Parameters: as respiratory rate, heart
rate and o saturation.
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Tool I11: Infants' Pain Scale: it was
adopted from (Lawrence, et
al., 1993), it can be used to assess pain
in infants. It assesses five behavioral
indicators: arms, legs, crying facial
expression, and degree of alertness.
The total pain score ranges from 0 to
7, with 0—2 points representing mild to
no pain, 3—4 points representing mild
to moderate pain, and scores greater
than 4 points representing severe pain.
Method

An official permission was secured
from the directors of the previous
settings of Tanta Main University
Hospital and Elmabara Hospital after
outlining the goal of the research,
setting the time for beginning the
study.

Ethical approval was obtained from
the Research Ethics Committee of the
Faculty of Nursing, Tanta University.
The code number was 611-3-2025.
Consent to participate in the study
from the parents of infants was taken
after explaining the goal of the study
and giving them the option to
withdraw at any time without having
to give a reason or affecting their
infants' care,

The study tools were constructed
after revision of recent related
literatures

Tool Validity: Pediatric nursing
specialists evaluated the study's
instruments for content validity. It was
96%.

A pilot study was carried out before
the actual data gathering phase on
(10%) of infants to assess the tool's
feasibility, clarity, and application as
well as to identify any possible
obstacles  throughout the data
collection process.

Content reliability: The study tools
were tested by the pilot subjects. High
reliability of the tools was indicated
by Cronbach's alpha and the value was

0.89 for tool I, II and 0.960 for tool III.

The study was carried out through

four phases

- Assessment Phase: The researcher
was conducted an assessment of all
the infants to gather baseline data
regarding their bio-socio
characteristics and physiological
parameters using tool LII prior to
the intervention.

- Planning Phase: the researcher
reviewed relevant literatures and
prepared the non-pharmacological
approaches used in the current
study (white noise & Braham's
lullaby).

- Intervention Phase: The
researchers were attended to the
study settings alternately, three
days/week at the morning shift.
The researchers began collecting
the data of infants (Tool I) within
10 minutes. Physiological
parameters were assessed during
and after invasive interventions by
(tool II) and pain was assessed
after invasive interventions by
(Tool III). The researchers were
presented in the place of the study
and applied white noise sound or
Brahms’ lullaby for infants in each
group.

White noise group: The infants were

prepared by placing them in a

comfortable position according type

of intervention. Prior to painful
procedures, they listened to white
noise sound for an average of one
minute, and this lasted during the
interventions. The duration of white
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noise application depended on how
long the interventions lasted. The
white noise was played at a minimum
distance of 30 cm and a maximum of
45 cm from the infant. In the
meantime, the behavioral reactions to
pain were documented during
intervention. The infant's heart,
breathing, and oxygen saturation rates
were assessed both during and after
the intervention.
Brahms’ lullaby group: The infants
were prepared by placing them in
comfortable position according to
invasive technique and then the
infants listened to Brahms’ lullaby
that downloaded in mobile for an
average of one minute before painful
interventions and continued during the
procedure. The duration of the
listening varied depending on the
duration of interventions. The playing
of the lullaby was carried out at a
minimum distance of 30 cm and a
maximum of 45 cm from the infant. In
the meantime, the behavioral
reactions to pain were documented
during intervention. The infants' heart,
breathing, and oxygen saturation rates
were assessed both during and after
the intervention.
Control group: Infants were exposed
to different painful interventions
without any intervention (white noise
and lullaby not played). Behavioral
responses of the infants' pain were
recorded during interventions and the
heart rate, respiration, and oxygen
saturation rates were measured
during, and after the interventions.
Data collection was performed from
March to May 2025
- Evaluation Phase: Evaluation
was carried out during and after

invasive interventions using tool
(IT & III) for the three groups and
compared them to each other. Data
was collected through three
months from March to May 2025.
Statistical analysis
The collected data were organized,
tabulated and statistically analyzed
using SPSS software (Statistical
Package for the Social Sciences,
version 26, SPSS Inc. Chicago, IL,
USA). For quantitative data, the
range, mean and standard deviation
were calculated. For qualitative data,
which describe a categorical set of
data by frequency, percentage or
proportion  of each  category
comparison between two groups and
more was done using Chi square test
(¢2). For comparison between more
than two means of parametric data, F
value of ANOVA test was calculated.
Correlation between variables was
evaluated using Pearson’s correlation
coefficient (r). Significance was
adopted at P <0.05 for interpretation
of results of tests of significance,
highly significance was adopted at P
<0.001 for interpretation of results of
tests of significance (White, 2019)
Results:

Table (1): shows distribution of
infants' bio-social characteristics.
Similar  results of  bio-social

characteristics were found in the three
groups. Regarding their sex, it was
found that 66.7 % of infants in both
white noise group and lullaby group
were male while 63.3 % of infants
were male in control group. It was
evident that mean of infants’ age in
month was 4.07£1.55, 4.07£1.55
and4.00+1.54 in white noise, lullaby
and control group respectively. It was

101

Vol. 37. No. 2(SuppL 2) May 2025



Tanta Scientific Nursing Journal

(Print ISSN 2314 — 5595 ) ( Online ISSN 2735 — 5519)

clear that 70.0% of infants in both
white noise and lullaby group were
from urban, while 73.3% of the infants
in the in control group were from rural
areas. As regards different invasive
procedures. It was evident that infants
were exposed to injection procedures
30%, 33.3% and 43,3% in white noise,
lullaby and control group respectively
while, blood draws were experienced
between 53.3%, 56.7% & 40% in the
same order.. It was found that 10% in
white noise and lullaby groups had
aspiration compared to 16.7% of the
control group.

Table (2): illustrates total mean score
of physiological parameters of infants
in white noise, lullaby and control
groups during and after invasive
interventions. Regarding white noise
group, it was observed that
physiological parameters were within
the normal range during and after
invasive intervention as the mean of
respiratory rate, heart rate during and
after were 32.83, 33.20, 116.20 and
116.20 respectively. As regard lullaby
group, it was founded that the mean of
respiratory rate, heart rate during and
after were increased but still with
normal rang as it become 36.27,
47.90, 135.57 and 136.80
respectively. In control group, the
mean of respiratory rate, heart rate
during and after were increased more.
The mean of respiratory rate, heart
rate during and after were43.55,
43.55, 158.00 and 160.69
respectively. Oxygen saturation was
observed to be in the normal range in
white noise and lullaby group but
decrease little in the control group

during and after invasive intervention
as the mean values were 95.93, 96.07,
95.93, 96.07, 93.41 and93.41
respectively. There were a highly
statistical significance difference of
all items of physiological parameters
during and after invasive interventions
for all three groups as p value=<0.001
except in respiratory rate after as p
value= 0.274.

Table (3): shows total infants' pain
level during invasive interventions for
white noise, lullaby and control
groups. It was observed that all infants
in the white noise group (100%) had
no pain to mild pain during
procedures, while, all of the infants in
the lullaby and control groups (100%)
had mild to moderate pain and severe
pain  respectively  with  highly
statistical significance difference (p =
0.001).

Table (4): shows correlation between
Infants' pain level and physiological
parameters during and after invasive
interventions for white noise, lullaby
and control groups. It was observed
that there were positive correlation
between infants' pain during invasive
interventions and respiratory rate
during and after invasive interventions
in white noise and lullaby groups with
high statistical significant correlations
as P value = 0.009, <0.001, 0.014and
<0.001 respectively. There were also
positive correlation between Infants'
pain during invasive interventions and
heart rate during and after invasive
interventions in white noise and
lullaby groups as P value = <0.001,
<0.001, 0.005and <0.001respectively.
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Table (1): Distribution of infants' bio-social characteristics (n0=90)

Infants' bio-social | White noise Brahms’

characteristics

Control group

group
(30)

lullaby group
(30)

(30)

N Y%

N Y%

Y%

Sex

Male

Female

Age (months.)

I Residence

Different invasive

procedures

Injection

Blood draws

Aspiration

Table (2): Total mean score of physiological parameters of infants in white
noise, lullaby and control groups during and after invasive interventions

(n=90).

Physiological
parameters

White noise

group
30

Brahms’
lullaby group
(30)

Control group
(30)

Mean+SD

Mean+SD

Mean+SD

Respiratory
rate

During

32.83+1.49

36.27+1.01

43.55+2.98

220.637

<0.001*

After

33.20+1.37

47.90+61.98

43.55+2.98

1.316

0.274

Heart rate

During

116.20+9.79

135.57+5.28

158.00+18.26

85.839

<0.001*

After

116.20+9.79

136.80+4.03

160.69+3.80

343.673

<0.001*

0?2 saturation

During

95.93+0.78

95.93+0.78

93.41+0.68

109.430

<0.001*

After

96.07+0.69

96.07+0.69

93.41+0.68

145.125

<0.001*

* Significant Difference at (P<0.05), ** Highly statistical significant difference at (p<0.001)
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Table (3): Total infants' pain level during invasive interventions for white
noise, lullaby and control groups. (n=90).

Infant Pain
during invasive
interventions

White noise
group

Brahms’

Control group
lullaby 30)
30) group
(30)

Chi-square

N % N

%

I No pain to mild

0

0.0

Mild to moderate
pain

0.0 30

100.0

180.000

Sever pain

0.0 0

0.0

* Statistically Significant difference at (P<0.05)
** Highly statistical significant difference at (p<0.001)

<0.001**

Table (4): Correlation between infants' pain level and physiological
parameters during and after invasive interventions for white noise, lullaby

Physiological
parameters durin
g and after
invasive
interventions

and control groups

infants' Pain during invasive interventions

White noise

Brahms’ lullaby

Control

r P-value

r P-value

P-value

Respiratory rate

During

0.009*

0.014*

0.107

<0.001*

<0.001*

0.107

Heart rate

During

<0.001*

0.005*

0.350

After

<0.001*

<0.001*

0.280

02 saturation

During

0.167

0.325

0.124

After

0.864

0.329

* Statistically Significant difference at (P<0.05)
** Highly statistical significant difference at (p<0.001)

0.124

Discussion

Sounds and music can be a powerful
stimulator for pain relief. Audial
stimulation distracts the attention
effectively and provides a cognitive
strategy for pain control and
suppression of the pain response
(Bergomi, Scudeller, Pintaldi &
Molin, 2018). It is well recognized
that non pharmacological pain
management techniques are simple,

inexpensive, time-efficient, and free
of adverse effects. There are also
effective non-pharmacological audial
interventions, which are employed in
distraction (Inan & Inal, 2019) the
current study aimed to evaluate the
effect of white noise and Brahms’
lullaby on infants' pain and
physiological  parameters  during
invasive interventions.
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As regards mean score of studied
infants related to their physiological
parameters in both white noise and
lullaby groups. The present study
revealed that physiological
parameters were within the normal
range during and after invasive
intervention in white noise group.
While in lullaby group, it was
increased but still within normal rang.
This may be due to positive effect of
both approaches on physiological
parameter as it affects
neurobehavioral development. These
results were contradict with the result
of Cuhaci, Efe & Giines (2024) who
founded that music did not affect the
physiological parameters positively.
The study conducted by Fooladi,
Ghaljaei, Keikhaei& Miri-Aliabad
(2019) who discovered that the heart
rate changed before and after
distraction, indicating a decreasing in
the intervention group and more stable
conditions with statistically
significant  differences, was in
accordance with the current study's
findings. The results of Kozlowski,
Koepf, Timothy, Kayleigh & Victor
(2018) who mentioned that the pulse
rates and breathe rate of the distraction
techniques groups were lower than in
the control group during inhalation
therapy was also on the same line with
the present study.

Regarding oxygen saturation in the
current study, it was observed that
oxygen saturation was within normal
range in white noise and lullaby group
but decrease little in the control group
during and after invasive intervention.
This may be due to oxygen saturation
are not sensitive and specific
indicators to evaluate the effects of

interventions in infant pain relief. This
result was disagreeing with the results
of Sajedi , Kashaninia, Rahgozar&
Noghabi (2017) who concluded that
non-pharmacological pain
management techniques, such as
distraction, could have a substantial
impact on SaO2, resulting in more
stable arterial blood oxygen saturation
levels for infants in the intervention
group following traumatic operations.
Taplak & Bayat (2021) who reported
that heart rate and oxygen saturation
were not different during the
procedure were in the same line of the
present study. The study conducted by
Kahraman et al., (2020) showed that
the white noise group's mean SpO2
was higher than the control group was
also in agreement with present study.
Regarding pain level in the current
study. It was observed that all infants
had no to mild pain, mild to moderate
pain and severe pain in white noise,
lullaby group and control group
during invasive interventions
respectively. It might be because
white noise white noise distracts
infants' attention away from painful
stimulus, influencing nervous system
and potentially blocking pain pathway
distract infants' attention away from
painful stimulus, influencing nervous
system and potentially blocking pain
pathway. These results were in
agreement with Taplak & Bayat
(2021) who showed that score of pain
in the experimental group decreased
close to mild pain faster than in the
control group after the needle
withdrawal.

Regarding white noise, it was founded
that the pain scores of the infants in
the white noise group were
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significantly lower than those in the
control group, both during and after
the invasive interventions. The reason
for this could be that it is a constant,
repetitive sound that is comparable to
the sound the fetus hears in the
mother's uterus, so it can conceal
distracting environmental sounds and
have a calming, relaxed impact. Pain
score of the premature neonates in the
white noise group were significantly
lower than in the control group which
reported by Kahraman et al., (2020)
was in agreement with the present
study. Also, in the same line with the
present study, white noise was more
effective in minimizing the pain
experienced by infants undergoing
potentially painful procedures as
mentioned by Martins ., et al (2025).
The study by Cetinkaya, Yavas &
Ozdemir (2022) who mentioned that
during painful treatments, white noise
was a simple and efficient technique.
Dora & Biiyiik (2021) discovered
that infants' pain levels were higher in
the control group and lower in the
white noise group. Ren, Wang, Yang,
Kong & Feng (2019) discovered that
white noise helped preterm infants
feel less pain after retinopathy
scans. Taplak & Bayat (2021) They
indicated that white noise was good at
relieving pain in infants prior to
endotracheal aspiration. Ren, Li, Lin,
Zhong& Wang (2022) discovered
that 1n  infants  experiencing
procedural pain, a white noise
intervention had no positive effects on
pain-related brain responses, pain
ratings, or behavioral and
physiological indicators.

In the present study, infants' pain
scores in the lullaby group were

significantly lower than those in the
control group, both during and after
the invasive interventions. It 1is
believed  that relaxation  and
distraction play an important role in
decreasing pain. Shabani, Nayeri,
Karimi, Zarei & Chehrazi (2024)
and Tekgiindiiz, Polat, Giirol &
Apay (2019) supported this result
who reported that music had positive
effects on preterm infants’ physical
and behavioral responses during a
blood draw and conclude in their
study that exposure to lullabies in
infants significantly reduce pain
during the removal and replacement
of the tracheal tube. Dora & Biiyiik
(2021) who mentioned that the lullaby
group had a lower pain score
compared to the control group was
also in agreement with the present
study. Uematsu & Sobue (2019)
reported that Brahms® lullaby
facilitated the addition and holding of
sucking in non-nourishing mothers,
and that it resulted in a reduction in
pain levels in infants during heel
lance. In the same line, Barandouzi,
Keshavarz, Montazeri, Ashayeri&
Rajaei (2020) report that music had a
soothing effect on pain in infants
during the establishment of vascular
access. In addition to, Rossi,
Molinaro & Savi (2018) who used the
neonate pain scale to assess three
music-based therapies in infants and
discovered that the experimental
group of newborns' perceptions of
pain was much lower than those of the
control group.

The present study revealed that there
was statistical significance difference
in total infant's pain level based on
neonatal infant pain scale during
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invasive interventions for white noise,
lullaby and control groups .In the
same line with current results, Midilli
& Ergin (2023) reported that, both
during and after the surgery, the
infants' pain mean scores of the babies
in the Brahms' lullaby and white noise
groups were noticeably lower than
those of the control group.
Conclusion

It can be concluded from the results of
the current study that: White noise and
Brahms’ lullaby were effective in
reducing infants' pain and improve
physiological  parameters during

invasive interventions. White noise

was the most effective method in

reducing infants' pain and improves
physiological  parameters during
invasive interventions.

Recommendations

The following are suggested and

recommended:

- Integration of pain assessment and
physiological parameters into the
usual assessment of infants.

- Pediatric nurses should adopt non-
pharmacological approaches
including white noise and Brahms'
lullaby to relieve pain and enhance
physiological parameters during
invasive interventions.
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