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Abstract

Objectives

Pain and its control is a significant health problem worldwide. The
present study aimed to determine the effects of white noise (bird
sound) on the severity of muscle vaccination pain in children under

two years old.

Materials & Methods

This study was a case-control study conducted in 2021. The samples
included seventy children under two years old referred to the health
centers in Ramsar City, Iran. The samples were selected using the
convenient sampling method and divided into experimental and
control groups. The data were collected using the demographic
characteristics questionnaire, facial expression, and pain assessment
in pediatric patients (FLACC). They were then analyzed by SPSS16

using an independent t-test and analysis of covariance (P<0.05).

Results

A significant difference was observed between the severity of muscle
vaccination pain in children in the two groups (p=0.042); the pain
intensity mean in the experimental group (6.45+2.01) was lower than
the control group (8.94+1.28).

Conclusion

This method can be a harmless and inexpensive intervention to reduce
pain intensity and behavioral pain responses in infants during painful
procedures, especially vaccination.
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Introduction

Pain is an unpleasant feeling and a psychological
experience caused by possible or actual injuries
(1). Pain and its control is a significant health
problem worldwide (2). In the past, infants were
believed not to feel pain, but new studies have
shown that an infant’s functional, autonomic,
nervous, and chemical systems are developed
enough to feel pain. Failure to relieve pain can lead
to irritability, fatigue, and poor health. In addition,
repeated experiences of pain in infancy can lead
to relatively permanent changes in the autonomic
nervous system. One of the most important clinical
effects of the early experience of pain in infancy
and childhood can be its destructive effects on
the development of the nervous system, attention,
and learning ability (3). Failure to relieve pain can
lead to profound and long-term consequences and
emotional stress at different levels. Pain relief is
a basic need and right of all children, in which
painful processes in children should be predicted,
evaluated, and relieved (4). Pain is the fifth
most vital sign, so healthcare providers should
monitor pain with the same care and attention in
controlling and recording vital signs (5). In this
regard, adequate pain control in infants is of great
importance. Today, infants are involved in different
predictive, diagnostic, or treatment measures that
cause different pain levels. Vaccination is the most
common painful procedure that infants experience
repeatedly due to the national immunization
program. It is stressful for infants and affects their
parents (6). Pain and emotional stress caused by
the injections may cause abnormal reactions in
the child and be one of the reasons for delaying
the child’s vaccination. Therefore, any activity
and measure to manage vaccination pain can be

considered essential to health measures. However,
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pain management requires teamwork and a
multidisciplinary approach. In this regard, as nurses
play an exclusive role in the team and perform
the pharmacological and non-pharmacological
methods to reduce pain, they should evaluate
the child’s behavioral responses to pain and its
physiological aspects and use methods to minimize
the experienced pain (7).

Vaccination pain management measures include
pharmacological and  non-pharmacological

treatments. Due to possible side effects,
pharmacological treatments are not considered
optimal pain control methods. Therefore, non-
pharmacological treatments are of particular
importance (6). Furthermore, recent concerns
about the side effects of medications have led to
a greater tendency to use non-pharmacological
interventions to relieve the pain of diagnostic and
therapeutic procedures (8). Implementing non-
pharmacological methods for vaccination in health
centers in the limited physical space faces some
challenges. These methods can include the use of
medications, ice (9), kangaroo care (skin-to-skin
contact) (10), dextrose, sucrose, and oral glucose
(4, 11-13), breastfeeding (4, 14), distraction (use of
arattle) (15), black pepper seeds (14), breastfeeding
and placing the infant in mother’s arms (3),
massaging Hugo point (an essential analgesic point
of the body in the middle of the bisector of the angle
between the first and second metacarpal bone),
with and without ice (6), and listening to music (7).
The American Academy of Pediatrics (2006) has
outlined specific principles for minimizing pain
in newborns, including avoiding painful stimuli,
using non-pharmacological methods to prevent or
alleviate pain, employing experienced personnel
in the neonatal intensive care unit, and using valid

and reliable pain assessment tools (7).
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One of the non-pharmacological methods recently
attracting patients’ and healthcare providers’
attention is the effect of white noise on alleviating
pain. White noise is an effective method to alleviate
vaccination pain. The goal of pain management in
infants is to relieve pain and help infants cope with
it (7). White noise contains all frequencies across
the spectrum of audible sound equally, such as
wind blowing through trees, waterfall sounds, or
ocean waves (7). Other white noises include the
sound of rain or birds (15). The researchers found
no study on the effect of bird sounds on the severity
of infants’ muscle vaccination pain; therefore, the
present study sought to answer this question: Is the
sound of birds effective in alleviating vaccination
pain in children? Since bird sound is appropriate,
simple, and inexpensive to relieve infants’ pain,
it can reduce the severity of vaccination pain in
children if confirmed. In this regard, the present
study aimed to investigate the effect of white
noise (sound of birds) on the severity of muscle

vaccination pain in children under two years old.

Materials & Methods

This study was a clinical trial. It was conducted
on seventy infants referred to the vaccination
department of all health centers in Ramsar, Iran,
in 2021. Under a letter of introduction from
Babol University of Medical Sciences and after
coordination with Sari University of Medical
Sciences, Ramsar Health Network, and its head
of vaccination department, the researcher was
provided with a list of urban health centers in
Ramsar and referred to these centers for sampling.
The preliminary sampling method was convenient
sampling. The inclusion criteria were as follows:
Children aged two, four, and six months who

were referred to the centers for pentavalent
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vaccine injection, being in the normal weight and
height percentile as specified in health centers,
having a normal temperature before the vaccine
injection (below 37.5 °c), being calm, not taking
acetaminophen or any other analgesic from the
previous night, absence of hospitalization history,
being breastfed at least two or three hours before the
vaccine injection, absence of any insomnia history
based on the information reported by the mother
(6), good mental, psychological, and physical
conditions of the mother, no hearing problem in
the child, and healthy mothers with no deceased
baby (self-report). The samples were divided into
experimental and control groups using the random
allocation method. After explaining the research
purpose and method, the written informed consent
form was obtained from the infants’ parents.
Then, the infants were examined regarding height,
weight, and temperature, and the demographic
characteristics questionnaire was completed.

The parents were contacted and informed
regarding not taking acetaminophen or other
analgesics. In the experimental group, the white
noise (sound of birds) started one minute before
the vaccine injection, and infants listened to it
for five minutes via headphones on the Samsung
Galaxi j2 Core mobile phone. The sound of birds
was played in mp3 format, 128 kbps, 7 megabytes,
31 decibels, playable on computers, mobile
phones, cars, and other music players, downloaded
from www.sarzamindownload.com. The control
group received routine care for vaccination. The
intramuscular injection was performed under the
same conditions for both groups by a skilled and
experienced researcher with 16 years of experience
(3).

During vaccination, the infant was held by the

infant’s companion and the vaccinator. For
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blinding, the lead researcher entered the vaccine
room with an observer after the intervention and
7 seconds before the injection. All infants received
their vaccination while lying on their backs on
the vaccination bed (4, 16). The injection site
was disinfected with alcohol-soaked cotton from
the center of the injection site to the surrounding
area. After 15 seconds, the vaccine was injected
deep into the anterior outer part of the thigh with
a syringe with a 23 gauge needle and a needle
length of 2.5 cm manufactured by Farid Company
under hygienic instructions. Attempts were made
to provide a calm and suitable environment for
all infants during vaccination. The severity of
vaccination pain in infants of both groups was
assessed through a behavioral pain scale (FLACC).
The pain assessment time was 15 seconds after
injection, and the highest level of reaction observed
was considered the infant’s pain intensity score.
The data collection tools used in this study were
the demographic characteristics questionnaire and
FLACC.

The demographic characteristics questionnaire
included infants’ age, gender, weight and height,
parents’ education and occupation, birth rank,
and breastfeeding time before vaccination [6].
This study assessed the pain in infants using a
behavioral pain scale. This tool was designed
by Voepel-Lewis et al. in 1997 and comprised
five subscales: facial expression, leg movement,
activity, cry, and consolability. Each subscale
was scored between 0 and 2, and the total score
of the questionnaire was between 0 and 10 (17).
The scores were divided into four levels to classify
the total score: easy (0 points), mild pain (1-3),
moderate pain (4-6, and severe pain (7-10). In
addition, the validity and reliability of the tool

were investigated and confirmed by Voepel-Lewis
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et al. (17). Other studies, e.g., Sadeghi (18) and
Babaei (19), confirmed the validity and reliability
of the tool. The data were analyzed by SPSS
using descriptive and analytical tests (independent
t-test and analysis of covariance). After obtaining
permission from the ethics committee of Babol
University of Medical Sciences (IR.MUBABOL.
REC.1400.003), explaining the research purposes,
and obtaining the written informed consent forms
[consent was obtained from all adult participants
and the parents or legal guardians of minors],
the data were collected. The researchers tried to

address the confidentiality and trustworthiness.

Results

Most of the experimental group (n=22) infants
were male, and 21 infants in the control group were
female. Other demographic characteristics of the
two groups are presented in Table 1. No significant
statistical difference was observed between the
two groups regarding demographic characteristics
(P>0.05).
Regarding the of the

Shapiro-Wilk test for research variables in both

insignificant results
experimental and control groups, the independent
t-test was used for intergroup comparison. Table
2 showed that the severity of muscle vaccination
pain for children under two years old was high in
both experimental (68.6%) and control (94.3%)
groups. The chi-square test results showed a
significant relationship in the severity of muscle
vaccination pain in children under two years old
between the two groups (P=0.042); the severity of
muscle vaccination pain in the experimental group
was lower than the control group (Table 2).

According to the independent t-test, there was
a significant difference between the severity of

muscle vaccination pain in both experimental and
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control groups (P<0.001); the mean pain level in
the experimental group (6.45+£2.01) was lower
than in the control group (8.94+1.28). The results
were also presented in terms of subscales of pain
severity. The results of the independent t-test
showed that there was a significant difference in
the subscales of leg movement (P<0.001), activity
(P<0.001), cry (P=0.0406),
(P<0.001) between the two groups. The mean pain

and consolability

level in the experimental group was lower than
that of the control group in leg movement, activity,
cry, and consolability subscales. The results also
showed no significant difference between the
two groups in the children’s facial expressions
regarding vaccination pain (P=0.140) (Table 3).

Analysis of covariance test was used to investigate
the effect of group (experimental and control)
and demographic characteristics on the severity
of muscle vaccination pain in children. The
results of the analysis showed that the group
variable was influential on the severity of pain
during vaccination by modifying demographic
characteristics; that is, there was a significant
difference between the two groups in modified
severity of pain, which was 41%, according to the
effect size, and at an acceptable level. Moreover,
the infants’ age significantly affected the severity
of pain during vaccination (P=0.015). That is, as
the age of infants increases, the severity of pain

during vaccination decreases (Table 4).

Table 1. Demographic characteristics of the infants under study (n=70)

, group Experimental Control Statistic of the | Significance
Variable
Classification | No. | Percentage | No. | Percentage e leyel
girl 13 37.1 21 60
Gender 3.660° 0.056
boy 22 62.9 14 40
Below diploma | 8 22.9 2 5.7
Mother’
OHer's Diploma 14 40 15 4.9 44410 0.109
education
Academic 13 37.1 18 51.4
Below diploma | 12 343 7 20
Father’
e Diploma 17 48.6 17 48.6 2.786° 0.248
education
Academic 6 17.1 11 31.4
Housewife 24 97.1 28 80
Mother’
OHEr'S Employee 0 0 5 14.3 59140 0.052
occupation
Self-employed 1 2.9 2 5.7

Iran J Child Neurol. Spring 2024 Vol. 18 No. 2
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a: chi-square test

b: independent t-test, p>0.05

Table 2. Comparison of muscle vaccination pain in children under 2 years old in both experimental and control groups(n=70)

Data were inserted based on the number (percentage), a: chi-square test, P<0.05
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Table 3. Comparison of the severity of pain during vaccination in the experimental and control groups(n=70)

a: independent t-test

Table 4. The effect of group (experimental and control) and demographic characteristics on the severity of pain during intramuscular

vaccination in children(n=70)
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Discussion

The present study aimed to investigate the effect of
white noise (bird sounds) on the severity of muscle
vaccination pain in children under two years old.
According to the results, the muscle vaccination
pain in both experimental and control groups was
severe, while Kucukoglu et al. (2016) showed
that the pain severity of children was medium in
the experimental group but severe in the control
group (7); this difference can be due to difference
in age groups, type of white noise used in the
experimental group, and the tools of assessment,
despite the severity of pain in the control groups of
both studies being high.

Pain in children must be identified to prevent
physical and mental problems. Failure to relieve
painin children is associated with increased anxiety,
fear of health staff, and increased sensitivity to
pain (20). Pain management is one of the essential
criteria of care quality (21). Pain management and
evaluation are part of nursing care, and nurses play
a critical role (21). Vaccination is a painful process
in childhood, which should be effectively dealt
with to be relieved.

The present study used white noise (bird sound)
to relieve muscle vaccination pain in the children
under study. The results showed that the severity
of pain in the experimental group was lower than
in the control group. Kucukoglu et al. (2016) (7),
ERKAL AKSOY et al. (2019) (22), and Lin et al.
(2020) (23) found similar results. White noise is a
monotonous and continuous sound resembling the
mother’s heartbeat (8). Infants are affected by the
mother’s heartbeat and feel calm and relaxed after
hearing a similar sound and rhythm after delivery
(7). The mother’s voice is familiar to the baby
from the womb, and they can differentiate their

mother’s voice from other voices. The mother’s
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voice can stabilize the newborn’s state and relieve
and alleviate the infant’s pain. The mother’s voice
is the first and vital low-frequency sound for the
fetus. Three-day-old infants can recognize the
mother’s voice and heartbeat, positively affecting
their physiological and behavioral responses (24).
They can differentiate their mother’s voice from
other familiar voices (25), and the fetus also has a
considerable ability to understand sounds and learn
to hear in the womb. Rand et al. (2014) conducted
a study investigating the physiological responses
to the mother’s voice and its persistence in very
premature infants’ first month of life. The results
showed that the mother’s voice reduces premature
infants’ heart rate, improves autonomic stability,
and provides a relaxing environment for these
infants (26). Babaei et al. (2016) investigated the
effect of a mother’s voice on pain after a pediatric
tonsillectomy and showed that the mother’s
voice alleviated the children’s pain (19). White
noise (bird’s sounds) stimulates infants’ sense of
hearing. Various studies have investigated sounds
as an intervention to alleviate pain. In this regard,
Motahedian et al. (2012) found that music has a
considerable effect on relieving pain after surgical
operation and reduces the use of narcotics (27).

On the other hand, white noise can also be used
as a distraction, a non-pharmacological method to
relieve pain. In this regard, Nazemzade et al. (2013)
reported in their review study that implementing
distractiontechniquesleadstoareductioninpainand
anxiety caused by treatment procedures in children
with different diseases (28). Gedam et al. (2013)
investigated the effect of distraction techniques
[sound-producing toys and cartoon movies] during
immunization to reduce behavior response scores
to pain in toddlers, and the results indicated a

reduced severity of pain (29). On the other hand,
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white noise penetrating the level of consciousness
causes distraction; the thalamus receives musical
stimuli and transmits them to the brain through a
network activation system, and all these affect the
intelligence, memory, and perception of the person
and causes distraction from pain. Music also
affects the pituitary gland, causing the release of
endorphins, which in turn relieves pain (30). White
noise is a pleasant stimulus and a multi-sensory
experience that creates various sensory stimuli
through auditory, tactile (vibration), and muscular
stimulation, which is hard to ignore and attracts
the individual’s senses, distracting the person from
the pain (31). Believingly, through distraction, the
retinal formation of the brainstem is sufficiently
stimulated by various sensory stimuli. Thus, it can
selectively prevent and ignore the transmission of
senses such as pain (32). Therefore, a variety of
distraction techniques can be used to lessen the
impact of the destructive experience of severe pain
in children during painful procedures.

Studies have investigated the effects of natural
sounds, such as birds’ sounds, on reducing stress
and improving psychological states (15) and
mental health (33). Natural sounds improve
cognitive processes (34). Various studies have
investigated the effect of white noise on children’s
pain and its effectiveness (7, 35-37). They have
also suggested using white noise while performing
painful procedures in infants to alleviate their pain.
White noise intervention is environmental care
to positively impact behavioral and physiological
signs, such as decreasing heart rate, respiratory
rate, blood pressure, oxygen consumption, and
muscle contraction. (38). However, this result is
inconsistent with the results of Arts et al. (1994),
who compared the effect of music with anesthetic

ointment and found that anesthetic ointment was

Iran J Child Neurol. Spring 2024 Vol. 18 No. 2

an effective intervention to alleviate the pain of
venipuncture in children. In contrast, the music was
ineffective in alleviating the pain (39). It can be
due to the differences in the selected white noise,
the skill of performing the painful process, and the
environment of intervention implementation.

In the present study, the mean children’s pain
severity in the subscales of leg movement,
activity, cry, and consolability were lower in the
experimental group. The children responded to
painful stimuli and the stress they caused with
behavioral signs such as crying, eyebrow-raising,
and leg and arm movement, as well as physiological
signs such as increased heart rate and decreased
arterial blood oxygen saturation (3, 13). In the
present study, since the muscle vaccination pain
was lower in the experimental group than in the
control group, the pain severity in the subscales of
leg movement, activity, crying, and consolability
in the experimental group was lower than in the
control group. White noise is a distraction (bird
sound) in reducing the severity of vaccination
pain in children. Gedam et al. (2013) and Hadadi
Moghadam et al. (2010) used the distraction
method to reduce the severity of pain, and the
results indicated a reduction in pain severity,
changes in facial expression, body movement,
and duration of crying in the experimental group
(29, 32). Distraction is a method to alleviate pain,
which can control pain in children by interfering
with pain stimuli (40). The lack or absence of
various sensory stimuli causes the person only
to pay attention to the painful stimulation and
feel severe pain. It should be noted that different
activities can attract attention, helping individuals
feel milder pain (41).

According to the results of the present study,

children’s age significantly affected the severity of
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muscle vaccination pain; thatis, asthe age increased,
the muscle vaccination pain decreased. However,
Kucukoglu et al. (2016) found no significant
relationship between age and the severity of muscle
vaccination pain in infants (7); the difference can
be due to the difference in age groups of the two
studies. Infants are more sensitive to pain than
other children and adults because the sensory area
in infants and toddlers is the most active in the
brain, and the pain transmission pathway in infants
is fully developed, while the inhibitory systems are
not well developed. They also have a lower pain
response threshold to painful stimuli than adults
and respond more quickly to painful stimuli (6).

Failure to control all the factors involved in the
intervention, e.g., the same conditions for the
infants, was one of the limitations of the present
study. Therefore, further studies with more control
over the conditions of the infants before the
intervention are suggested. Another limitation
was the setting of the study, which cultural, social,
or organizational factors may affect. One of the
research strengths was investigating the effects
of demographic characteristics on the indicator
of pain severity by the analysis of the covariance
test. Another strength of the present study was
investigating the impact of white noise (bird sound)
on vaccination pain and individual cognitive-
behavioral pain variables in children for the first
time worldwide. Since bird sound is an appropriate,
easy, and inexpensive method to alleviate pain
in children, it can reduce the severity of pain in
children. According to the results, proposedly,
health experts, nurses, and other healthcare staff
provide the conditions to alleviate pain in children
in vaccination rooms of health centers and hospitals
to prevent the adverse effects of pain on children

and encourage children to cooperate more in the
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following care measures. This method for children
leads to a less painful and high-quality life, causing
more natural development. Therefore, proposedly,
the authorities of the Ministry of Health and
Medical Education inform the health centers about
the required instructions for using this simple
method during vaccine injection and advise them
to use this method as a care standard in vaccinating
children and infants to relieve pain, facilitate
acceptance, cope with the parents’ resistance,
and improve the quality of health and treatment
services. Proposedly, they develop and implement
programs for all staff of the vaccination units and
infant caregivers to retrain non-pharmacological

pain relief strategies for infants.

In Conclusion

Pain reliefis a basic need and right of all children. In
this regard, painful processes should be predicted,
studied, and relieved in infants. Accordingly,
healthcare providers and nurses should minimize
pain in children by using the relevant methods.
The results of the present study showed that the
use of white noise (bird sound) could reduce the
severity of pain and behavioral responses (a set of
leg movements, activity, crying, and consolability)
in infants. These findings indicate the calming
effects of the birds’ sounds during a painful
procedure; therefore, this method can be harmless
and inexpensive in modulating behavioral pain
responses in infants during painful procedures,

especially vaccination.

Acknowledgment

This study is a part of a project approved by Babol
University of Medical Sciences(IR.MUBABOL.
REC.1400.003). We hereby appreciate all the

sponsors and participants who cooperated with the

Iran J Child Neurol. Spring 2024 Vol. 18 No. 2



Effects of White Noise Sound on the Severity of Muscle Vaccination Pain in Children Under Two Years

research team.

Authors Contribution

Conceptualization, A.SH. and F.M.; methodology,
ZF., and Z.J.A.; software, Y.Z. and FM,;
validation, Z.F., and Z.J.A.; formal analysis, A.SH.
and F.M.; investigation, A.SH. and F.M.; resources,
Z.F., and Z.J.A.; data curation, A.SH. and F.M.;
writing—original draft preparation, A.SH. and
F.M.; writing—review and editing, A.SH. and
F.M.; visualization, Y.Z. F.M. supervision, Z.F.,
and Z.J.A.; project administration, Z.F., Y.Z. and
Z.J.A.; funding acquisition, F.M. All authors have
read and agreed to the published version of the

manuscript

Conflict of Interest

The authors declare no conflict of interest.

References

1. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor
H, Gibson S, et al. The revised International
Association for the Study of Pain definition of
pain: concepts, challenges, and compromises.
Pain. 2020;161(9):1976-82.

2. Blyth FM, Schneider CH. Global burden of pain
and global pain policy—creating a purposeful
body of evidence. Pain. 2018;159:S43-S8.

3. Ali S, Taavoni S, Haghani H, Neisani Samani
L. Comparison of the effect of breast sucking
with being in the mothers hug on pain relieving
during immunization injection. Journal of babol
university of medical Sciences. 2009;11(5):32-
7.

4. Nikrouz L, Rostami S, Alijani Renani H,
Rasekh A, Naghizadeh MM. Comparing the
effect of breastfeeding and oral glucose on

infants vaccination pain. Journal of Advanced

Iran J Child Neurol. Spring 2024 Vol. 18 No. 2

Biomedical Sciences. 2014;4(2):225-32.

5. Rosdahl CB, Kowalski MT. Textbook of basic
nursing: Lippincott Williams & Wilkins; 2008.

6. Khosravan S, Atayee P, Mazloum Shahri SB,
Mojtabavi SJ. Effect of Hugo’s point massage
with and without ice on vaccination-related
pain in infants. Hayat. 2018;24(1):7-19.

7. Kucukoglu S, Aytekin A, Celebioglu A, Celebi
A, Caner I, Maden R. Effect of white noise in
relieving vaccination pain in premature infants.
Pain Management Nursing. 2016;17(6):392-
400.

8. Bucsea O, Riddell RP,

pharmacological pain management in the

editors. Non-

neonatal intensive care unit: Managing neonatal
pain without drugs. Seminars in Fetal and
Neonatal Medicine; 2019: Elsevier.

9. Akcimen M, Bedel C, Selvi F. Application of ice
and vapocoolant spray to reduce tetanus vaccine
pain: A prospective, randomized, controlled,
clinical study. 2019.

10. Saeidi R, Asnaashari Z, Amirnejad M, Esmaeili
H, Robatsangi MG. Use of “kangaroo care”
to alleviate the intensity of vaccination pain
in newborns. Iranian journal of pediatrics.
2011;21(1):99.

11. Dehghani K, Ahmadabadi AB, Fallahzade H,
Salimi T. Comparison of the Effect of Yakson
Touch and Oral Glucose on the Severity of
Phlebotomy Pain in Preterm Infants. Iranian
Journal of Neonatology. 2019;10(4).

12. Oh SH, Kim IA, Jin H. Optimal dextrose
concentration for pain control in healthy
newborns during hepatitis B vaccination.
Neonatal Medicine. 2018;25(2):72-7.

13. Shah SR, Kadage S, Sinn J. Trial of music,
sucrose, and combination therapy for pain relief

during heel prick procedures in neonates. The

123



Effects of White Noise Sound on the Severity of Muscle Vaccination Pain in Children Under Two Years

Journal of pediatrics. 2017;190:153-8. e2.

14. Abdeyazdan Z, Savabi Esfahani M, Sheykhi
S, Jodakee M. Comparison the effects of
seed therapy with black pepperand breast
feeding on pain related vaccination in infants.
Complementary medicine journal of faculty of
nursing & midwifery. 2015;4(4):944-53.

15. Zhongming Z, Linong L, Xiaona Y, Wangqiang
Z, Wei L. Exposure to trees, the sky and birdsong
in cities beneficial for mental wellbeing
Department of Psychosis Studies. 2018.

16. Sajjadi M, Basirimoghaddam M, Tatari M,
Amiri Shadmehri E. The effect of non-nutritive
sucking on Physiological and Behavioral Pain
Responses Caused by First Turn Hepatitis B
Vaccine in Term Infants. Journal of Birjand
University of Medical Sciences. 2017;24(1):1-
9.

17. Voepel-Lewis T, Shayevitz JR, Malviya S.
The FLACC: a behavioral scale for scoring
postoperative pain in young children. Pediatr
Nurs. 1997;23(3):293-7.

18. Sadeghi T, Shamshiri M, Mohammadi N,
Shoghi M. Effect of distraction on children’s
behavioral responses to pain during I'V catheter
insertion. Hayat. 2013;18(4):1-9.

19. Babaei K, Alhani F, Khaleghipour M. Effect of
mother’s voice on postoperative pain pediatric
in tonsillectomy surgery. J Pediatr Nurs.
2016;3(2):51-7.

20. Farahani PV, Alhani F, Mohammadi E.
Effect of establishing pain committee on the
pain assessment skills of paediatric nurses.
International journal of nursing practice.
2014;20(5):499-509.

21. Pirzadeh A, Alim M, Allaf A. S., Isazadehfar
K, M. EA. The effect of peritonsilar lidocaine

injection on post-tonsillectomy pain in children:

124

A triple blind clinical trial. Anesth Pain.
2013;3(2):104-8.

22. ERKAL AKSOY Y, EKTI GENC R.
Yenidoganda Atravmatik Bakim. Turkiye
Klinikleri Journal of Health Sciences. 2019;4(3).

23. Lin Z, Li Q, Wang R, Li G, Luo J, editors.
Optimization of Acoustic Noise for Single-Shot
Echo-Planar Imaging by Varying Echo Spacing.
Proceedings of the 2020 7th International
Conference on Biomedical and Bioinformatics
Engineering; 2020.

24. Lescanne E, Chiron B, Constant I, Couloigner
V, Fauroux B, Hassani Y, et al. Pediatric
tonsillectomy: clinical practice guidelines.
European annals of otorhinolaryngology, head
and neck diseases. 2012;129(5):264-71.

25. Purhonen M, Kilpeldinen-Lees R, Valkonen-
Korhonen M, Karhu J, Lehtonen J. Four-month-
old infants process own mother’s voice faster
than unfamiliar voices—electrical signs of
sensitization in infant brain. Cognitive Brain
Research. 2005;24(3):627-33.

26. Rand K, Lahav A. Maternal sounds elicit
lower heart rate in preterm newborns in the
first month of life. Early human development.
2014;90(10):679-83.

27. Motahedian E, Movahedirad S, Hajizadeh
E, Lak M. The effect of music therapy on
postoperative pain intensity in patients under
spinal anesthesia. 2012.

28. Nazemzadeh M, Bagherian S, Miri S, Pashandi
S, Shahriari M. Non-pharmaceutical methods
of anxiety and pain control in children. J
Res Commit Stu Sabzevar Uni Med Sci.
2013;1391(17):1.

29. Gedam DS, Verma M, Patil U, Gedam S. Effect
of Distraction Technique During Immunization
to Reduce Behaviour Response Score (FLACC)

Iran J Child Neurol. Spring 2024 Vol. 18 No. 2



Effects of White Noise Sound on the Severity of Muscle Vaccination Pain in Children Under Two Years

to Pain in Toddlers. Journal of Nepal Paediatric
Society. 2013;33(1).

30. McGrath P, Unruh A, Finley G. Pain
Measurement in Children In: Pain: Clinical
Updates. International Association for the Study
of Pain. 1995;3(2):1-4.

31. Moore C, Elliott D. Introduction to music
therapy practice. Oxford University Press US;
2019.

32. Hadadi Moghadam H, Kheirkhah M, Jamshidi
Manesh M, Haghani H. The impact of
Distraction Technique on Reducing the Infant’s
Pain due to Immunization. Internal Medicine
Today. 2011;16(4):0-.

33. Annerstedt M, Jonsson P, Wallergard M,
Johansson G, Karlson B, Grahn P, et al. Inducing
physiological stress recovery with sounds
of nature in a virtual reality forest—Results
from a pilot study. Physiology & behavior.
2013;118:240-50.

34. Abbott L, Newman P, Benfield J. The influence
of natural sounds on attention restoration:
Pennsylvania State University; 2015.

35. Cetinkaya S, Yavas Celik M, Ozdemir S.
Effect of white noise on alleviating the pain
of newborn during invasive procedures. The
Journal of Maternal-Fetal & Neonatal Medicine.
2022;35(8):1426-32.

36. Karakog¢ A, Tiirker F. Effects of white noise
and holding on pain perception in newborns.
Pain Management Nursing. 2014;15(4):864-70.

37.Ren X F, Wang Z Z, Yang M, Li L, Kong X Y,
FengZ C. Clinical effect of white noise combined
with glucose in reducing the pain of retinopathy
screening in preterm infants. Zhongguo Dang
Dai Er Ke Za Zhi J. 2019;21(12):1159-63.

38. Karimi R, Shabani F, Dehghan Nayeri N, Zareii
K, Khalili G, M. C. Effect of music therapy on
physiological pain responses of blood sampling
in premature infants. J Hayat. 2012;18(2):76-
86.

39. Arts S, Abu-Saad H, Champion G, Crawford
M, Juniper K, Ziegler J, et al. Age-related

(EMLA)

emulsion and effect of music distraction on

response to lidocaine-prilocaine
the pain of intravenous cannulation. Pediatrics.
1994;93(5):797-801.

40. Jaaniste T, Hayes B, von Baeyer CL. Effects
of preparatory information and distraction
on children’s cold-pressor pain outcomes: A
randomized controlled trial. Behaviour research
and therapy. 2007;45(11):2789-99.

41. Jacobson  AF.
interventions for IV insertion pain. AORN
journal. 2006;84(6):1031-48.

Cognitive-behavioral

Copyright © 2023 The Authors. Published by Shahid Beheshti University of Medical Sciences.

This work is published as an open access article distributed under the terms of the Creative Commons

Attribution 4.0 License

(http://creativecommons.org/licenses/by-nc/4). Non-commercial uses of the work are permitted, provided

the original work is properly cited.

Iran J Child Neurol. Spring 2024 Vol. 18 No. 2

125



