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ABSTRACT
Aims: Circumcision is a surgical procedure that causes pain, anxiety, and fear in children. This study aimed to examine the 
effectiveness of immersive virtual reality (IVR) and music on anxiety, fear, and pain levels of children during circumcision 
surgery.
Methods: This randomized controlled trial included boys aged 6-8 years who were circumcised at a university hospital between 
September 2022 and July 2023. Using stratified block randomization, the sample group’s children were split into three groups: 
music (n=24), IVR (n=24), and control group (n=24). The Wong-Baker Faces Pain Rating Scale, the Children’s Anxiety Meter 
Scale, the Children’s Fear Scale, and a Participant Information Form were used to gather the data. Descriptive statistics, t tests, 
analysis of variance and Duncan and Bonferroni adjustments were used to examine the data.
Results: Children in the IVR and music groups experienced much less worry and dread during and after circumcision than 
those in the control group. The mean pain scores of the experimental groups during and after circumcision were significantly 
lower than those of the control group. Fear, anxiety, and pain levels were significantly different in the IVR group compared to 
the other groups (p<0.05).
Conclusion: Children’s anxiety, fear, and pain levels were successfully decreased by the use of IVR and music interventions 
during the circumcision operation. Health professionals, nurses, can use effective nonpharmacological strategies, such as music 
and IVR, to manage fear, anxiety and pain associated with surgical procedures in children.
Keywords: Child, virtual reality, pain management, music, surgery

INTRODUCTION
Circumcision, one of the oldest and most common surgeries 
for children, is performed for medical, religious, and cultural 
reasons. Despite being seen as a straightforward medical 
surgery, children must be emotionally and cognitively ready 
for the circumcision process.1,2

Circumcision is painful for children even under general and 
local anesthesia.3,4 Due to the risks of general anesthesia, 
the American Academy of Pediatrics recommends local 
anesthesia for newborns, infants, and compliant children.5 
Local anesthesia avoids complications like respiratory 
depression and urinary retention, which is why children over 
six are often circumcised under local anesthesia. During the 
procedure, children are aware and feel pain.4,6 Circumcision is 
better tolerated when performed by experienced practitioners 
under sterile conditions with appropriate pain management.5

During the preoperative phase, children feel scared and 
anxious. Because they are not informed about the circumcision 
procedure, receive anesthesia, and cannot express their pain.6,7 
Previous studies have reported that children experience fear, 
anxiety, and pain during and after circumcision.4,8 This has 
negative effects on the child, such as prolonged postoperative 
recovery time, decreased compliance with treatment and 
hospitalization, and posttraumatic stress.7, 8

Nonpharmacologic interventions have become more 
significant in lowering children’s anxiety and fear of surgery. 
In addition to many nonpharmacological methods, such 
as therapeutic play, puppet shows, video games, cartoons, 
and music, patient education and operating room visits are 
also used to reduce preoperative anxiety.9-13 Distraction is a 
nursing intervention that increases pain tolerance in children 
by distracting them from painful stimuli.12,13
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Immersive virtual reality (IVR) has become a popular 
distraction method in recent years. It involves the user 
actively engaging in a virtual environment through a head-
mounted screen 14 and can be used anytime in clinical 
settings. Evidence supports IVR’s effectiveness in reducing 
anxiety, stress, and pain in children patients receiving needle 
procedures, burn care, or cancer treatment.14,15 Studies have 
shown that preoperative use of virtual reality (VR) positively 
impacts anxiety and postoperative pain.6,7,16,17

Musical interventions help children cope with pain and stress. 
Studies in the literature reveal that musical interventions 
during surgical procedures positively affect children’s levels 
of pain, fear, and anxiety.18-20

Even though the consequences of distraction techniques or 
VR on fear and pain before circumcision have been examined 
in the literature, studies on their use during circumcision 
surgeries are limited.4,6 There is a need to investigate the 
benefits of innovative distraction techniques such as IVR and 
music that actively engage the child, which may help the child 
cope more effectively with the pain and anxiety associated 
with the circumcision procedure, as these techniques can 
significantly impact the circumcision experience and recovery 
process.

This study’s objective was to evaluate how music and an IVR 
intervention affected the children’s pain, anxiety, and terror 
during circumcision surgery. Within the scope of this main 
objective, the hypotheses of the study were as follows:

•	 H1: IVR and music interventions have a significant effect 
on lowering the anxiety levels of children undergoing the 
circumcision procedure.

•	 H2: IVR and music interventions have a significant effect 
on lowering the fear levels of children undergoing the 
circumcision procedure.

•	 H3: IVR and music interventions have a major impact 
on decreasing pain in children undergoing circumcision 
surgery.

METHODS
Ethical Considerations
The study received ethical approval from the Afyonkarahisar 
Health Sciences University Non-interventional Clinical 
Researches Ethics Committee (Date: 05.08.2022, Decision 
No: 2022/9), and the implementation permission was 
obtained from the university research hospital. Verbal and 
written consent was obtained from participating children 
and their families. This study was retrospectively registered 
at ClinicalTrials.gov. All procedures were carried out in 
accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

Study Design and Setting
This randomized controlled study was conducted in the 
pediatric surgery clinic of a university research hospital in 
western Turkey between September 2022 and July 2023. The 
study was divided into three groups: the music (n=24), the 
IVR (n=24), and the control (n=24). 

While the control group received only routine clinical care, 
the music group listened to music of their own choosing, and 
the IVR group played an interactive video game.

Sample Size 
The study’s sample size was calculated using the G-power 
3.1.9.2 tool. A power of 0.80 required a minimum of 21 
participants in each group, an effect size of 0.80, and a 
significance threshold of α=0.05. Consequently, a total of 72 
children-24 in each group-were included in the study, taking 
into account the possibility that some children might be 
excluded.

Randomization
An independent researcher used Random Sequence Generator 
(www.randomizer.org), a computer software, to divide the 
children into groups. Each volunteer participant who met 
the criteria was given a number between 1 and 72. This list 
was only given to the coresearcher during the application. 
Using stratified block randomization (by age), the children in 
the sample group were split into three groups: the IVR, the 
music, and the control group. There were 24 children in each 
group. The control and experimental groups were created to 
be homogeneous in terms of age and hospitalization history 
(p>0.05). Interventions were initiated after local anesthesia. 
The treatment of the children did not occur during the data 
collection phase of the study. The study’s CONSORT flow 
diagram is displayed in the Figure.

Figure. CONSORT diagram

Participants
A history of circumcision in a pediatric surgery clinic, 
consent to participate in the study, age between 6 and 8 years, 
no history of surgical intervention, no persistent discomfort, 
and no mental health issues were the requirements for 
inclusion. The following were the exclusion criteria: using 
any kind of pain medication 24 hours prior to the procedure, 
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having communication issues, or having any of the following 
contraindications to the procedure: hypopadias, epispadias, 
bleeding disorders, or anatomical diseases.

Data Collection Tools
Participant Information Form: The questionnaire asked 
about the children’s and their families’ sociodemographic 
details, such as age, prior hospitalization, education, decision 
to have circumcised, etc.

Children’s Anxiety Meter Scale: Children’s anxiety levels 
during invasive procedures are measured using this scale in 
healthcare settings. The scale yields scores ranging from 0 to 
10.21 An increase in the score indicates that children’s concerns 
and anxiety increase. The Turkish validity of the scale was 
established in children aged between 4 and 10 years.22 This 
study’s Cronbach’s alpha was 0.80. 

Children’s Fear Scale: This single-item self-report scale is 
used to measure pain-related fear in children. Five gender-
neutral facial expressions make up the scale, which ranges 
from neutral on the far left to highly afraid on the far right. 
The range of points awarded for facial expressions is 0-4. The 
scale can be used by parents and observers before, during, and 
after medical procedures for children aged 5-10 years.23 The 
Turkish validity of the scale was established.

Wong-Baker Faces Pain Rating Scale: This scale assesses 
pain in children aged 3 to 18. It was developed by Wong and 
Baker. The numerical rating scale has scores ranging from 0 to 
10. A range of faces is displayed on the scale, from a crying face 
(10=great pain) to a smiling face (0=very happy/no pain).24

Research Instruments
Virtual reality glasses: In this investigation, the white “Meta 
Oculus Quest 2” virtual reality headset was utilized. Two 
Oculus touch controllers and a head-mounted display (HMD) 
are included with the Oculus Quest 2.The VR HMD is an 
independent device with built-in tracking and headphones.25

Music headphones: In this study, we used wireless music 
headphones with Bluetooth and stereo high-resolution sound 
quality. It is compatible with Android devices such as iPads 
and can cancel noise. It is a music headphone that complies 
with the World Health Organization’s 75 dB sound level 
recommendation for children.26

Preintervention Phase
Pilot study: Nine children with the identical sample group 
characteristics participated in a pilot trial before the 
intervention. These children didn’t have any bad to say about 
the IVR programs. The study sample did not include children 
from the pilot study group.

Intervention protocols: On the morning of the surgery, the 
children were admitted to the clinic early in the morning 
and prepared according to standard protocol. One of the 
researchers briefed the children and their families about 
the study when they arrived at the clinic right after being 
admitted to the hospital, and both verbal and written consent 
were acquired. The CAM-S, the CFS, and an introductory 
information form were then used to gather the data. Children 

meeting the inclusion criteria were randomly allocated to 
groups.

The researcher who would carry out the intervention told 
the children in the experimental groups after they had 
been brought to the operation room waiting area. The IVR 
group was informed about the use of VR glasses, and the 
music group was informed about the use of headphones. The 
children in the music group chose the music they wanted 
to listen to. Additionally, the children were told that if they 
had a headache, earache, eye pain, or motion sickness, the 
intervention would end. During the circumcision, children 
in the IVR group chose the VR game they wanted. For the 
control group, standard protocols were used.

Intervention phase: In this study, IVR was applied to one 
group and music intervention was applied to the other group 
to distract the child during the circumcision procedure. In 
addition to having a PhD in pediatric nursing, one of the 
researchers was a trained music therapy practitioner with 
expertise in virtual reality. This researcher conducted the 
interventions. In the operating room, the researcher adhered 
to the rules governing medical and surgical operations. The 
children in the IVR group were given the remote controls and 
VR glasses by the researcher shortly before the intervention. 
Music headphones were worn by the children in the group.

Circumcision surgical procedure: All circumcisions were 
conducted in the same operating room by the same pediatric 
surgeon and support team. Local anesthesia was applied to 
all children using the same technique. All children (in the 
experimental and control groups) were given bupivacaine 
HCl (Marcaine 0.5%; AstraZeneca, İstanbul, Turkiye) and 
lidocaine HCl+epinephrine (Jetokain; Adeka, İstanbul, 
Turkiye) local anesthesia with the penile block technique. 
The block was performed using markers. Interventions were 
initiated 20 minutes after local anesthesia. All children 
underwent circumcision using the thermocautery-assisted 
guillotine technique. 27 

The IVR group received both standard medical treatment and 
virtual reality gaming during the circumcision procedure. 
Children in the IVR group, who lay on the operating table 
during circumcision, played the interactive game of their 
choice for ten minutes.

Two Oculus Quest gallery games were made available to 
children. These activities have been employed in numerous 
studies in the literature and have been described as engaging, 
thrilling, and soothing for children.7,22 Before each use, the 
Oculus Quest was put on a disposable silicone cushion. Before 
using the gadget, the patients put on a face mask and disposable 
headgear (personal protection equipment) to reduce direct 
contact.  Before every intervention, the portions of the gadget 
that came into contact with the faces of the youngsters were 
cleansed.

The band listened to music at 60 dB through the same 
headphones and iPads. Children listened to the music they 
wanted with headphones for ten minutes. In previous studies, 
music was shown to be preferred by children.28 Disposable ear 
pads were preferred, and the headphones were disinfected 
each time.
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No intervention such as IVR or music was applied to the 
children in the control group during the circumcision process. 
Routine care was given. 
An independent external observer applied the CAM-S, CFS, 
and WBS to the children in the experimental and control 
groups at the 12th minute of the circumcision procedure. The 
surgery was completed by the surgeon in approximately 15 
minutes.

Postintervention phase: Two hours after circumcision, 
CAM-S, CFS, and WBS were applied again to all children in 
the experimental and control groups. No analgesic was given 
to the children between the times of scale application. The 
children in the control group were allowed to experience IVR 
and music by the researcher in the room in the clinic after 
the experiment, considering ethical concerns and to avoid 
affecting the research data.

Statistical Analysis
The IBM SPSS Statistics 23.0 package program was used 
for the data analysis. Descriptive statistics (frequency, 
percentage distribution, mean, etc.) were used for the analysis 
of sociodemographic data. Analysis of variance was used to 
compare the pain, anxiety, and fear levels of the children 
according to group. In addition, the differences between 
the procedure durations for each group were determined by 
repeated measures ANOVA and paired sample t tests. A post 
hoc evaluation was performed with Duncan and Bonferroni 
correction. Statistical analyses were accepted at a confidence 
interval of 95% and a significance level of p<0.05.

RESULTS
Characteristics of Children and Parents
The sociodemographic details of the children and their families 
are displayed in Table 1. When the participants were analyzed 
according to age, the mean age of the children was 7.17±0.91 
years in the control group, 6.92±0.88 years in the IVR group, 
and 7.17±0.76 years in the music group. A total of 70.8% of the 
children in the control group, 45.8% of the children in the IVR 
group, and 66.7% of the children in the music group made 
the decision for circumcision together with their parents. A 
total of 98.8% of the parents were middle school graduates. 
To prevent bias in the study findings, it was ensured that there 
was no statistically significant difference between the groups 

in terms of children’s age (p=0.508), parental education level 
(p=0.560), or decision for circumcision (p=0.171).

Table 1. Demographic characteristics of the children and parents

Variables

IVR group Music group Control group

Mean (SD) or n (%) Statistic test

Age 6.92±0.88 7.17±0.76 7.17±0.91 F=0.683; 
p=0.508

Parents

   Mother 13 (54.2) 21 (87.5) 16 (66.7) X2=6.415; 
p=0.040*

   Father 11 (45.8) 3 (12.5) 8 (33.3)

Parent education 

   Primary 5 (20.8) 5 (20.8) 7 (29.2)

X2=4.878; 
p=0.560

   Secondary 8 (33.3) 9 (37.5) 5 (20.8)

   High school 4 (16.7) 7 (29.2) 8 (33.3)

   ≥University 7 (29.2) 3 (12.5) 4 (16.7)

Circumcision decision

  Child 7 (29.2) 2 (8.3) 5 (20.8)
F=6409; 
p=0.171  Family 6 (25.0) 6 (25.0) 2 (8.3)

  Together 11 (45.8) 16 (66.7) 17 (70.8)
*p<0.05, IVR: Immersive virtual reality, SD: Standard deviaiton

Anxiety Levels
Table 2 shows the test results regarding the comparison of 
the anxiety levels of circumcised children according to the 
group and procedure duration. According to the children’s 
evaluations, there was no significant difference between the 
groups before the procedure (p>0.05). There were significant 
differences between the anxiety scores measured by both the 
children and the observer during and after the procedure 
(p<0.05). According to the mean scores, the anxiety level 
decreased significantly in both the IVR and music groups 
compared to the control group. However, although there 
was no statistically significant difference between the IVR 
group and the music group after the procedure, there was 
a greater decrease in the IVR group. Significant differences 
were detected between the procedure durations in each group 
(p<0.05). According to the evaluations of the children and 
the observer, the anxiety level was high in the IVR and music 
groups before the procedure, and there was a significant 

Table 2. Comparison of anxiety scores according to group and procedure duration

Evaluation Groups

Pre-procedure During procedure Post-procedure

pM±SD M±SD M±SD

Child reported

IVR 3.33±0.48A 2.91±1.50bB 0.37±0.71bC

<0.001
Music 2.83±1.80A 2.62±1.88bB 0.76±1.16bC

Control 3.20±2.02B 4.79±2.12aA 3.62±1.88aB

p 0.529 <0.001 <0.001

Observer reported

IVR 3.62±0.71aA 3.00±1.53bB 0.37±0.71bC

<0.001
Music 3.20±1.74bA 2.79±1.97bB 0.62±1.13bC

Control 3.30±2.02bB 4.79±2.12aA 3.52±1.88aB

p <0.001 <0.001 <0.001
a,bThere were significant differences between groups for each procedure duration; A,B,CThere were significant differences between groups for each procedure duration. IVR: Immersive virtual reality, SD: 
Standard deviaiton



856

Çevik Özdemir et al. Immersive virtual reality and music on anxiety and pain in pediatric circumcision J Health Sci Med. 2025;8(5):852-858

gradual decrease during and after the procedure. In the 
control group, a significant increase was observed during the 
procedure.

Fear Levels 
The test results regarding the comparison of the fear levels 
of the children participating in the study according to 
the groups and procedure durations are given in Table 3. 
According to the evaluations made by the children and the 
observer, there was no significant difference between the 
groups before the procedure (p>0.05). In the children’s and 
observers’ evaluations, the fear levels during and after the 
procedure differed significantly between the groups (p<0.05). 
Both the IVR and music groups had lower scores than did the 
control group. In both evaluations, the fear levels significantly 
decreased during and after the procedure compared to before 
the procedure.

Pain Levels 
Table 4 presents the results regarding the comparison of 
children’s and observers’ evaluations of pain according to 
group and procedure duration. According to both the children 
and observer evaluations, the pain level was much lower in the 
IVR and music groups than in the control group. However, 
while there was no significant difference between the IVR 
and music groups after the procedure (p>0.05), the IVR group 
had significantly lower pain levels than did the music group 
during the procedure.

Table 4. Comparison of pain scores according to group and procedure 
duration

Evaluation Groups

During procedure Post-procedure

pM±SD M±SD

Child reported

IVR 0.33±0.76c 0.41±0.82b 0.714

Music 2.33±2.18b 0.66±1.12b

<0.001Control 3.91±1.50a 2.75±1.42a

p <0.001 <0.001

Observer reported

IVR 0.33±0.76c 0.16±0.56b 0.426

Music 2.50±2.58b 0.41±1.01b

<0.001Control 3.91±1.50a 2.75±1.42a

p <0.001 <0.001
a,b,cThere were significant differences between groups for each procedure duration. IVR: Immersive 
virtual reality, SD: Standard deviaiton

DISCUSSION
This randomized controlled trial examined the effects of IVR 
and music on fear, anxiety, and pain during circumcision. Pain 
and anxiety levels were lower in the IVR and music groups 
than in the control group, with the IVR group showing the 
lowest pain scores. 

IVR uniquely integrates multiple sensory experiences, 
creating an interactive virtual environment.29 In this study, 
IVR significantly reduced children’s anxiety and fear during 
circumcision. Consistent with previous research, IVR 
effectively served as a distraction to lower anxiety. Meta-
analyses confirm VR’s effectiveness in reducing anxiety and 
pain during surgery.30,31 One study found VR animation 
reduced anxiety at all circumcision stages (p<0.001), while 
another reported increased anxiety at the start.11 Biophilic VR 
was also shown to reduce intraoperative pain and anxiety in 
circumcised children.6

Based on the WBS findings in this study, it was determined 
that both IVR and music successfully reduced the level of 
intraoperative pain. There was a significant difference in 
anxiety and pain levels between the groups of circumcised 
children. This difference originated from the IVR group. There 
are very few studies in the literature evaluating VR therapies 
in circumcised children. In these studies, usually, the effect of 
classical VR on anxiety and pain before circumcision has been 
evaluated. In a study, it was determined that VR intervention 
reduced preoperative anxiety in circumcised children.7 In 
another study, it was found that watching cartoons with 
VR glasses during circumcision reduced children’s fear 
level.32 In another study, it was reported that VR distraction 
through a guided imagery mechanism reduced children’s 
anxiety levels during circumcision.33 These studies were 
designed to be nonblinded, and bias could not be excluded. 
IVR is a combination of visual, auditory, and kinesthetic 
sensory methods. Therefore, IVR outperforms classical A/V 
distraction methods.32,33 Our results align with those reported 
in the literature

Music provides relaxation and calmness to individuals. 
Studies in the literature have shown that listening to music 
before a surgical procedure positively affects the physiological 
parameters and psychological health of individuals.19,20 
In this study, listening to music during circumcision 

Table 3. Comparison of fear scores according to group and procedure duration

Evaluation Groups

Pre-procedure During procedure Post-procedure

pM±SD M±SD M±SD

Child reported

IVR 1.91±1.97A 0.41±0.65bB 0.12±0.00bB

<0.001
Music 1.50±1.14A 1.12±1.15bA 0.25±0.60bB

Control 1.50±0.78B 2.66±0.63aA 1.83±0.86aB

p 0.240 <0.001 <0.001

Observer reported

IVR 1.95±0.95A 0.41±0.65bB 0.12±0.00bB

<0.001
Music 1.75±0.89A 1.29±1.26bA 0.25±0.60bB

Control 1.50±0.78A 2.66±0.63aB 1.83±0.86A

p 0.203 <0.001 <0.001
a,bThere were significant differences between groups for each procedure duration; A,BThere were significant differences between groups for each procedure duration. IVR: Immersive virtual reality, SD: 
Standard deviation
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significantly reduced children’s anxiety, fear, and pain 
levels. Although some studies have shown that the pain and 
anxiety responses of pediatric children exposed to different 
surgical interventions decrease after listening to music,34,35 
very few studies have evaluated the effect of music on pain 
and anxiety in circumcised children. One study reported 
that music reduced children’s pain and anxiety levels 
after circumcision.18 In another study, it was reported that 
intraoperative music intervention in children undergoing 
circumcision or inguinal hernia repair reduced the incidence 
of postoperative maladaptive behavior in children.36 However, 
unlike our study findings, intraoperative music application 
did not affect postoperative pain or patient comfort. There 
is a need for further studies to determine the usefulness of 
music in reducing anxiety and pain in children during the 
intraoperative period.

In this study, intraoperative and postoperative pain scores 
were lower in the IVR and music groups than in the control 
group. Literature has shown that patient immersion in 
interactive IVRs can divert attention away from painful 
stimuli and reduce pain perception.13,29 The study results are 
consistent with studies that have shown that IVR reduces pain 
symptoms.

Limitations
This study provides strong evidence of causal relationships 
thanks to its randomized controlled trial design. Blinding of 
the statistician during data analysis increased the reliability 
of the data. However, blinding was not implemented during 
the data collection phase. Data collection by an independent 
observer may increase the risk of observer bias in the 
measurements. Additionally, the study was conducted in 
a single center; this may limit the generalizability of the 
findings to different institutions and populations. Many 
factors, including personality traits, developmental levels, 
and family attitudes, influence children’s perception of pain. 
These factors may also be a limitation of the study.

CONCLUSION
The results revealed that IVR and music were effective in 
reducing anxiety, fear, and pain during the intraoperative 
period in children. IVR can be safely used to reduce surgical 
procedure-related pain and anxiety in children. In future 
studies, it may be recommended that combinations of IVR and 
music be applied in larger samples. Pediatric surgeons, nurses 
can use IVR and music as nonpharmacological methods to 
increase children’s comfort during surgical procedures such 
as circumcision.

ETHICAL DECLARATIONS
Ethics Committee Approval
The study was carried out with the permission of the 
Afyonkarahisar Health Sciences University Non-
interventional Clinical Researches Ethics Committee (Date: 
05.08.2022, Decision No: 2022/9). 

Informed Consent
All patients signed and free and informed consent form.

Referee Evaluation Process
Externally peer-reviewed. 

Conflict of Interest Statement
The authors have no conflicts of interest to declare. 

Financial Disclosure
The authors declared that this study has received no financial 
support. 

Author Contributions
All of the authors declare that they have all participated in 
the design, execution, and analysis of the paper, and that they 
have approved the final version.

Acknowledgments
The authors thank all the children and parents involved in 
this study. We would like to thank the hospital management 
for providing the research environment and the Scientific 
Research Projects Coordination Unit of Afyonkarahisar 
Health Sciences University for providing research tools and 
support.

REFERENCES
1.	 Many BT, Rizeq YK, Vacek J, et al. A contemporary snapshot of 

circumcision in US children’s hospitals. J Pediatr Surg. 2020;55(6):1134-
1138. doi:10.1016/j.jpedsurg.2020.02.031

2.	 Rızalar S, Büyük ET, Yıldırım N. Children’s perspectives on the medical 
and cultural aspects of circumcision. Iranian J Pediatr. 2017;27:2. doi:10. 
5812/ijp.7561

3.	 Morris BJ, Krieger JN, Klausner JD. CDC’s male circumcision 
recommendations represent a key public health measure. Glob Health 
Sci Pract. 2017;5(1):15-27. doi:10.9745/GHSP-D-16-00390

4.	 Suzan ÖK, Şahin ÖÖ, Baran Ö. Effect of puppet show on children’s 
anxiety and pain levels during the circumcision operation: a randomized 
controlled trial. J Pediatr Urol. 2020;16(4):490-e1. doi:10.1016/j.jpurol. 
2020.06.016

5.	 American Academy of Pediatrics Task Force on Circumcision. 
Circumcision policy statement. Pediatrics. 2012;130(3):585-586. doi:10. 
1542/peds.2012-1989

6.	 Luo W, Chen C, Zhou W, et al. Biophilic virtual reality on children’s 
anxiety and pain during circumcision: a randomized controlled study. J 
Pediatr Urol. 2023;19(2):201-210. doi:10.1016/j.jpurol.2022.10.023

7.	 Büyük ET, Odabaşoğlu E, Uzsen H, Koyun M. The effect of virtual 
reality on children’s anxiety, fear, and pain levels before circumcision. J 
Pediatr Urol. 2021;17(4):567.e1. doi:10.1016/j.jpurol.2021.04.008

8.	 Zavras N, Tsamoudaki S, Ntomi V, Yiannopoulos I, Christianakis E, 
Pikoulis E. Predictive factors of postoperative pain and postoperative 
anxiety in children undergoing elective circumcision: a prospective 
cohort study. Korean J Pain. 2015;28(4):244-253. doi:10.3344/kjp.2015. 
28.4.244

9.	 Ayan G, Şahin ÖÖ. Effect of therapeutic play-based training program 
on pre- and postoperative anxiety and fear: a study on circumcision 
surgery in Turkish Muslim children. J Pediatr Urol. 2023;19(4):431-e1. 
doi:10.1016/j.jpurol.2023.04.032

10.	Chow CH, Van Lieshout RJ, Schmidt LA, Buckley N. Tablet-based 
intervention for reducing children’s preoperative anxiety: a pilot study. 
J Dev Behav Pediatr. 2017;38(6):409-416. doi:10.1097/DBP.00000000000 
00454

11.	Giordano F, Zanchi B, De Leonardis F, Rutigliano C, Esposito F, Brienza N, 
Santoro N. The influence of music therapy on preoperative anxiety 
in pediatric oncology patients undergoing invasive procedures. Arts 
Psychother. 2020;68:101649. doi:10.1016/j.aip.2020.101649

12.	Tuncay S, Tüfekci FG. The effect of nursing interventions with 
therapeutic play and video animations prepared with psychodrama 
technique in reducing fear, anxiety, and pain of children at male 
circumcision: a randomized controlled study. Int J Urol. 2023;30(7):592-
599. doi:10.1111/iju.15184

https://doi.org/10.1016/j.jpedsurg.2020.02.031
https://doi.org/10.5812/ijp.7561
https://doi.org/10.5812/ijp.7561
https://doi.org/10.9745/GHSP-D-16-00390
https://doi.org/10.1016/j.jpurol.2020.06.016
https://doi.org/10.1016/j.jpurol.2020.06.016
https://doi.org/10.1542/peds.2012-1989
https://doi.org/10.1542/peds.2012-1989
https://doi.org/10.1016/j.jpurol.2022.10.023
https://doi.org/10.1016/j.jpurol.2021.04.008
https://doi.org/10.3344/kjp.2015.28.4.244
https://doi.org/10.3344/kjp.2015.28.4.244
https://doi.org/10.1016/j.jpurol.2023.04.032
https://doi.org/10.1097/DBP.0000000000000454
https://doi.org/10.1097/DBP.0000000000000454
https://doi.org/10.1016/j.aip.2020.101649
https://doi.org/10.1111/iju.15184


858

Çevik Özdemir et al. Immersive virtual reality and music on anxiety and pain in pediatric circumcision J Health Sci Med. 2025;8(5):852-858

13.	Wang X, Liu H, Tang G, Sun F, Wu G, Wu J. The effect of distraction 
techniques on pain, fear, and anxiety in children undergoing 
circumcision: a meta-analysis of randomized controlled trials. Am J 
Men’s Health. 2024;18(1):15579883241230166.

14.	Chirico A, Lucidi F, De Laurentiis M, Milanese C, Napoli A, Giordano A.                                                                                                                                               
Virtual reality in health system: beyond entertainment. A mini-review 
on the efficacy of VR during cancer treatment. J Cell Physiol. 2016;231(2): 
275-287. doi:10.1002/jcp.25117

15.	Güler S, Şahan S, Öztürk S. The effect of video streaming with virtual 
reality glasses on pain, anxiety, and satisfaction applied in peripheral 
intravenous catheter process. Pain Manag Nurs. 2024;25(6):e472-e478. 
doi:10.1016/j.pmn.2024.05.009

16.	Hassannia R, Sajjadi M, Shareinia H, Elmimehr R, Moravejjifar M. 
Effect of virtual reality on relieving pain and anxiety of circumcision in 
children. Evid Based Care. 2021;10(4):67-74.

17.	Suparda DDF, Kurniawati ND, Wahyudi AS. Virtual reality games as a 
pain and anxiety reduction in circumcision children: a literature review. 
Pediomaternal Nurs J. 2023;9(2):85-94. doi:10.20473/pmnj.v9i2.43086

18.	Bulut M, Alemdar DK, Bulut A, Şalcı G. The effect of music therapy, hand 
massage, and kaleidoscope usage on postoperative nausea and vomiting, 
pain, fear, and stress in children: a randomized controlled trial. J 
Perianesth Nurs. 2020;35(6):649-657.  doi:10.1016/j.jopan.2020.03.013

19.	Kühlmann AR, van Rosmalen J, Staals LM, et al. Music interventions 
in pediatric surgery (the music under surgery in children study): a 
randomized clinical trial. Anesth Analg. 2020;130(4):991-1001. doi:10. 
1213/ANE.0000000000003983

20.	Yeniay D, Ozdemir AY. Effects of videos and therapeutic music on 
preoperative anxiety and postoperative anxiety and pain levels in boys 
who undergo circumcision. J Perianesthesia Nurs. 2023;38(6):918-924.

21.	Ersig AL, Kleiber C, McCarthy AM, Hanrahan K. Validation of a 
clinically useful measure of children’s state anxiety before medical 
procedures. J Spec Pediatr Nurs. 2013;18(4):311-319. doi:10.1111/jspn. 
12042

22.	Gerçeker GÖ, Ayar D, Özdemir Z, Bektaş M. Gaining of children’s state 
anxiety and children’s fear scale to Turkish language. Dokuz Eylul Univ 
Nurs Fac Electron J. 2018;11(1):9-13.

23.	McMurtry CM, Noel M, Chambers CT, McGrath PJ. Children’s fear 
during procedural pain: Preliminary investigation of the Children’s 
Fear Scale. Health Psychol. 2011;30(6):780. doi:10.1037/a0024817

24.	Wong DL, Baker CM. Wong-Baker faces pain rating scale. Pain Manag 
Nurs. 2012. 

25.	Carnevale A, Mannocchi I, Sassi MSH, et al. Virtual reality for shoulder 
rehabilitation: accuracy evaluation of Oculus Quest 2. Sensors (Basel). 
2022;22(15):5511. doi:10.3390/s22155511

26.	World Health Organization. Safe listening devices and systems: a 
WHO-ITU standard. 2019.

27.	Tuncer AA, Deger M. Incidence of complications following 
thermocautery-assisted circumcisions. Urol J. 2018;15(6):359-364. 
doi:10.22037/uj.v0i0.4296

28.	Ghasemi M, Hoseinialiabadi P, Yazdanpanah F, et al. Comparison 
of music and vapocoolant spray in reducing the pain of venous 
cannulation in children age 6-12: a randomized clinical trial. BMC 
Pediatr. 2022;22(1):1-8. doi:10.1186/s12887-022-03271-9

29.	Alshatrat SM, Sabarini JM, Hammouri HM, Al-Bakri IA, Al-Omari 
WM. Effect of immersive virtual reality on pain in different dental 
procedures in children: a pilot study. Int J Paediatr Dent. 2022;32(2):264-
272. doi:10.1111/ipd.12851

30.	Eijlers R, Utens EM, Staals LM, et al. Meta-analysis: systematic review 
and meta-analysis of virtual reality in pediatrics: effects on pain and 
anxiety. Anesth Analg. 2019;129(5):1344. doi:10.1213/ANE.0000000000 
004165

31.	Nordgard R, Lag T. The effects of virtual reality on procedural pain 
and anxiety in pediatrics: a systematic review and meta-analysis. Front 
Virtual Real. 2021;2:699383. doi:10.3389/frvir.2021.699383

32.	Türkmen AS, Şahiner NC, Beşirik SA, Uysal M. The effect of virtual 
reality glasses against the fear of circumcision: a randomized controlled 
trial. J Surg Med. 2022;6(6):610-614. doi:10.28982/josam.993190

33.	Firmansyah A, Setiawan H, Wibowo DA, Rohita T, Umami A. Virtual 
reality (VR) media distraction relieve anxiety level of the children 
during circumcision. In: 1st Paris Van Java International Seminar on 
Health, Economics, Social Science and Humanities (PVJ-ISHESSH 2020); 
2021 Dec; Atlantis Press. p. 611-614.

34.	Shahrbabaki RM, Nourian M, Farahani AS, Nasiri M, Heidari A. 
Effectiveness of listening to music and playing with lego on children’s 
postoperative pain. J Pediatr Nurs. 2023;69:e7-e12. doi:10.1016/j.pedn. 
2022.11.023

35.	Zhang TT, Fan Z, Xu SZ, et al. The effects of music therapy on 
peripherally inserted central catheter in hospitalized children with 
leukemia. J Psychosoc Oncol. 2023;41(1):76-86. doi:10.1080/07347332.2
022.2044967

36.	Buehler PK, Spielmann N, Buehrer S, Schmidt AR, Weiss M, Schmitz A.                                                                                                                                        
Intraoperative music application in children and adolescents: a pilot 
study. Acta Anaesthesiol Scand. 2017;61(8):895-903. doi:10.1111/aas. 
12935

https://doi.org/10.1002/jcp.25117
http://dx.doi.org/10.20473/pmnj.v9i2.43086
https://doi.org/10.1213/ANE.0000000000003983
https://doi.org/10.1213/ANE.0000000000003983
https://doi.org/10.1111/jspn.12042
https://doi.org/10.1111/jspn.12042
https://doi.org/10.1037/a0024817
https://doi.org/10.3390/s22155511
https://doi.org/10.1186/s12887-022-03271-9
https://doi.org/10.1111/ipd.12851
https://doi.org/10.1213/ANE.0000000000004165
https://doi.org/10.1213/ANE.0000000000004165
https://doi.org/10.3389/frvir.2021.699383
https://doi.org/10.28982/josam.993190
https://doi.org/10.1016/j.pedn.2022.11.023
https://doi.org/10.1016/j.pedn.2022.11.023
https://doi.org/10.1080/07347332.2022.2044967
https://doi.org/10.1080/07347332.2022.2044967
https://doi.org/10.1111/aas.12935
https://doi.org/10.1111/aas.12935

