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ABSTRACT

Aims: The aim of this study is to investigate whether video-based game application is effective on post-surgical acute pain in
children.

Methods: A randomized controlled trial was conducted between September 2022 and February 2023 in the department of
pediatric surgeryat a research and practice hospital affiliated with the university. Eighteen children aged 2-4 who were hospitalized
after undergoing surgery due to illness and/or trauma, who did not have any problems grasping the upper extremity, and whose
parents allowed them to participate in the study were included in the study. Children who had chronic pain complaints for
more than 3 months, regardless of the pathology requiring surgery, and children who needed to be given painkillers in the
postoperative period were excluded from the study. In our study, the Postoperative Pain Scale for preschool children was applied
to all children after the effect of anesthesia wore off. Children in the game group were allowed to play video-based games for 30
minutes via a handheld game console called Nintendo Switch Lite. Pain assessment was performed three times before starting
the game, at the 15" minute, and at the end of the 30" minute. Children in the control group were assessed for pain three times at
15-minute intervals within 30 minutes after the effect of anesthesia wore off without any intervention. The result was calculated
by taking the average of 3 evaluations in both groups.

Results: 18 children with an mean age of 3.05+0.89 years, 4 girls and 5 boys in the game group and 9 boys in the control group,
were included in the study. The age and preoperative pain values were similar between the two groups (p>0.05). In the post-
surgical pain evaluation, the pain mean of the play group was 1.72+0.89, while the pain mean of the control group was 4.03+1.25.
A statistically significant difference was found in post-surgical pain values between the two groups (p=0.003).

Conclusion: As a result of our study, it was determined that video-based game application had a positive effect on acute pain in
children undergoing surgery.
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INTRODUCTION

Pain is a sensory and emotional symptom caused by the
perception in the brain of signals that reach the medulla
spinalis through tissue receptors and peripheral nerves as a
result of tissue damage that occurs in many orthopedic and/or
neurological diseases.! Many conditions such as foreign body
aspiration, anterior chest wall deformities, inguinal hernia,
umbilical hernia, gastroesophageal reflux, constipation,
undescended testicle, circumcision, and trauma require
surgicalinterventionin childhood.” Since surgical intervention
involves procedures that cause trauma to tissues, moderate to
severe pain has been reported in children after surgery.’ Pain
delays recovery, leading to family and child unhappiness,
increased incidence of post-surgical complications and
increased length of hospital stay, and thus higher costs. In
addition, pain has been shown to be associated with sleep
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and eating disorders, avoidance of medical interventions
and anxiety during hospitalization in children." Studies
have reported that pain memory, which develops early in
children, will emerge during all future experiences involving
pain and will play an important role in quality of life.” It has
been reported that children who experience postoperative
pain recall more pain-related words, experience anxiety in
adulthood, and try to avoid medical interventions when
compared with their healthy peers.® Determining the level of
painand treating it with the right approaches is very important
to prevent other pain-related symptoms, reduce the duration
of hospitalization, and prevent psychological trauma.’

After surgical interventions, as the anesthesia wears off,
children begin to feel pain at the incision site. Since it is difficult
for children, especially in the younger age group, to perceive
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pain locally, they may experience general restlessness, and it
becomes difficult to comfort them. In such cases, it is very
important to identify alternative methods to reduce children’s
restlessness in order to minimize the effects of using higher
doses of medication to reduce the pain felt. Video-based
gaming applications are known to be effective in creating a
positive emotional state in players.” Many methods are used
to minimize the sensation of pain in children undergoing
medical procedures. Distraction is a method that aims to
control the sensation by directing the patient’s attention
to something else. Although it is not possible to eliminate
pain with this method, pain tolerance is increased.” Active
methods such as inflating balloons, squeezing plastic balls,
breathing exercises, singing, playing video-based games, as
well as passive methods such as watching videos, listening to
songs and audio stories are also preferred for distraction.”

Video-based gaming applications are known to be used as
an active distraction method to reduce stress and anxiety in
children during pain-inducing hospital stays such as blood
draws, dental procedures, and burns and cancer treatment."
Distraction is a non-pharmacological intervention that has
been recognized as a useful approach to improve the child’s
experienceduringpainfulprocedures,isasafe,easy,inexpensive,
effective and practical psychological pain management
strategy for brief painful procedures, and is clearly effective in
improving pain control during invasive procedures."

The aim of this study was to investigate whether video-based
gaming is effective on acute postoperative pain in children.

METHODS

Ethics

Ethics committee approval for the study was obtained
from Hatay Mustafa Kemal University Clinical Researches
Ethics Committee (Date: 27.06.2022, Decision No: 04). A
signed parental informed consent form was obtained from
the families of all children participating in the study. All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Participants

This study was conducted in the Department of Pediatric
Surgery, Hatay Mustafa Kemal University Hospital between
September 2022 and February 2023. The study included
children between the ages of 2-4 years who were hospitalized
in the hospital because of a surgical operation due to a disease
and/or trauma, who did not have problems with grip in the
upper extremity and whose parents consented to participate in
the study. Children with chronic pain complaints for more than
three months and children who underwent surgery for diseases
requiring analgesic administration in the postoperative
period were excluded from the study. In the post-hoc power
analysis, when the statistical significance of alpha was found
to be 5% and the confidence interval was taken as 95%, the
power (1-B) of the study was found to be 99%.

Randomization

Surgery dates and list order were determined before the
study. A randomization scheme was created using a computer
program. Study consents were obtained from the families and
the group they would be in was determined according to the
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randomization list. Eighteen children who met the inclusion
criteria were randomly divided into two groups.

Assessments

In our study, the Postoperative Pain Scale in preschool
children was administered to all children after the effect of
anesthesia wore off.”” The Postoperative Pain Scale in preschool
children is a seven-item scale developed by Tarbell et al."* in
1992 to assess the postoperative pain of preschool children. It
consists of seven items in three behavioral categories: vocal
pain expression, facial pain expression, and bodily pain
expression. The Cronbach alpha coefficient of the scale was
found to be 0.88 in the total three behavioral categories. It was
chosen because it is a highly reliable, simple and applicable
scale that uses both self-report and behavioral measurements
in the assessment of pain. The score obtained varies between
0 and 7. The higher the score, the more severe the pain. The
children were assessed three times at intervals after the effect
of anesthesia wore off and the scores obtained were averaged
to calculate the evaluation score.

Intervention

All children stayed in a standard two-person hospital room.
The hospital rooms where the children were located after
surgery were similar in terms of sound, human density
and light. During the study, children in the control group
were informed not to use the companions’ phones or watch
the hospital television. Children in the control group were
comforted in bed or by being held in their arms. Children in
the play group played video-based games for 30 minutes after
anesthesia wore off, while children in the control group spent
time in or out of bed without any technological devices. The
Nintendo Switch Lite was used for playgroup children to play
video-based games. The Nintendo Switch is a recently released
video game console. It can be used as both a stationary and
portable device; it is handheld, has a joystick, buttons and a
screen. The children in the play group played a video-based
game of their choice for 30 minutes. Since the mean age of the
sample group is small and car racing games such as Asphalt
and Season 7 were preferred in our study.

Pain assessment was performed 3 times before starting the
game, at 15 minutes and at the end of 30 minutes. Children
in the control group underwent pain assessment three times
in 30 minutes at 15-minute intervals without any intervention
after the effect of anesthesia wore off.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version
21.0 (SPSS inc., Chicago, IL, USA) was used for statistical
analysis. The conformity of the variables to normal
distribution was examined visually (histograms and
probability plots) and analytically (Kolmogorov-Smirnov/
Shapiro-Wilk tests). Descriptive analyses were expressed as
mean and standard deviations and categorical variables were
expressed as numbers and percentages. Since parametric test
assumptions were not met, Mann-Whitney U test was used
to compare independent group differences. A value of p<0.05
was considered statistically significant in all analyses.
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RESULTS

Eighteen children, 4 girls and 5 boys in the play group and 9
boys in the control group, with a mean age of 3.05+0.89 years,
were included in the study. There was no significant difference
between the two groups in terms of age (p=0.165) (Table 1).
All children were discharged on the same day after surgery.

Table 1. Demographic characteristics of the groups

Play group  Control group P

Age (mean+SD) (year) 3.33+1.0 2.75+0.70 0.165
Gender [G (B)] (n) 4 (5) 9)
Surgical interventions (n)

Distal hypospadias 3 3

Circumcision 1 1

Undescended testicle 4 3

Inguinal hernia 1 2

n: Number of children

There was no difference between the preoperative pain
values of the two groups (p>0.05). A statistically significant
difference was found in postoperative pain values between
the two groups (p=0.003). Accordingly, the pain values of the
children in the play group were significantly lower than those
in the control group (Table 2).

Table 2. Postoperative pain values of the groups

Postoperative pain P
Play group 1.72+0.89
0.003*
Control group 4.03+1.25

*: p<0.05

DISCUSSION

As a result of our study, it was determined that video-based
game application had a positive effect on acute postoperative
pain in children. When the results of studies on video-based
gaming applications are examined, it is reported that it has
positive results on anxiety and pain and that its use before
or during applications involving pain in children will be
beneficial.”'® It is also known that video-based play increases
psychosocial well-being in children and helps children feel
happier.” Dwairej et al."” examined the effects of video-
based games on children’s anxiety in preparation for surgery
and emphasized that distraction through video games is
a reliable method that can be used to reduce anxiety in
children. Demeter et al.”” reported that the pain score in the
virtual reality group was significantly lower than the control
group as a result of their study on the effects of virtual reality
application in acute pain control in 2015.

Playing video-based games includes elements that will trigger
fun and positive mood in children. Video-based game-based
interventions are effective in reducing traditional pain and
anxiety by distracting attention.”” They can also improve
social and communication skills, help reflect fears, feelings
and emotions, and promote cooperation during medical

procedures.”’ The fact that the games are constantly oriented
towards moving to the next level also allows players to quickly
develop new strategies without experiencing anxiety and
frustration. This has been shown to help them feel more
positive.””*’ As a result of a systematic review and meta-
analysis investigating the effect of play-based approaches
on preoperative pain in children, Suleiman-Martos et al.”
emphasized that the management of the preoperative process
in children is quite challenging for healthcare professionals.
They emphasized that game-based strategies can improve
the emotional health of patients and accelerate postoperative
recovery.

Our study is a randomized controlled trial including the
results of pain management during hospital stay in children
who underwent surgical procedures in preschool period. The
results showed that pain was reduced with video-based game
application during the hospital stay after surgery in children.
The results obtained will be useful for families and healthcare
professionals to use this simple, easily applicable and effective
method to reduce pain during hospital stay after surgical
procedures in preschool children.

Limitations

One of the limitations of our study is that pain was evaluated
with a single scale. In addition, sociocultural characteristics
that may affect pain were not evaluated in this study. In future
studies, it is recommended to evaluate other factors that
may affect pain in addition to objective assessment of pain.
In addition, it is recommended to plan the study with larger
sample groups to make the results more widespread.

CONCLUSION

As a result of our study, it was determined that video-
based game application had a positive effect on acute pain
in children undergoing surgery. Accordingly, it can be said
that video-based game applications can be utilized during
hospitalization after surgery.
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