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https://doi.org/10.1016/j.soncn.2024.151725
0749-2081/© 2024 Elsevier Inc. All rights are reserved, in
A B S T R A C T

Objectives: This randomized controlled trial evaluated the effect of virtual reality (VR) distraction and fatigue
training on anxiety and fatigue in children with cancer.
Methods: The sample of this parallel design randomized controlled trial consisted of 41 children aged 7 to 16
who were receiving chemotherapy treatment in the pediatric hematology and oncology wards of a university
hospital. Data was collected with the Child Anxiety Scale-State, Child Fatigue Scale-24-Hours, and Visual
Fatigue Scale in both groups before and during the first three days of chemotherapy treatment. All children
admitted to the clinic during chemotherapy received fatigue education. On the first, second, and third days
of chemotherapy treatment, children in the study group underwent a 15-minute VR distraction intervention
following stratified randomization. Repeated measures analysis of variance was used to compare scale scores
by group, time, and group-time interaction.
Results: Of the patients, 63.4% were male, and 39% had neuroblastoma. There was no difference between the
groups in terms of diagnosis, age, duration of diagnosis, chemotherapy, or hemoglobin levels. A statistically
significant difference was found between the mean scores of the anxiety and fatigue scores in the interven-
tion and control groups in terms of group, time, and group-time interaction.
Conclusion: Applying VR distraction on the first, second, and third days of chemotherapy treatment was
found to be useful in lowering anxiety and fatigue levels in addition to fatigue training.
Implications for Nursing Practice: Virtual reality distraction is an effective method for reducing anxiety and
fatigue in this population.
© 2024 Elsevier Inc. All rights are reserved, including those for text and data mining, AI training, and similar

technologies.
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Survival rates can reach 75% to 80% with significant advances in
the treatment of childhood cancers. Treatments for childhood cancers
can lead to the emergence of various symptoms in children.
Especially, chemotherapy causes a series of symptoms in children.
Symptoms associated with chemotherapy in children include anemia,
nausea, vomiting, alopecia, cachexia, changes in excretion, mucositis,
and fatigue.1 Fatigue can seriously affect the lives of children
with cancer.2 In the literature, the incidence of fatigue in childhood
cancers varies between 51 and 86%.3�5
Fatigue associated with childhood cancers is a strong state of
weakness that is influenced by many factors and reduces the child's
quality of life. Fatigue reduces the energy level of the child and causes
various negative physical, mental, and emotional effects.2 In child-
hood cancers, fatigue can be seen due to the side effects of treatment,
chronic pain, surgical operation, physical and psychological symp-
toms, and the effects of medications given for other conditions. Due
to fatigue, children experience negative conditions such as loss of
energy, increased desire for rest, decreased interest in favorite activi-
ties, and problems in maintaining daily tasks.2 The nursing interven-
tions to support children trying to cope with this situation had
positive results, reduce the level of fatigue, and improve the quality
of life.3 The management interventions for symptom control are
effective in reducing the symptoms experienced by children. Starting
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Layperson Summary

What we investigated and why

We investigated the effect of virtual reality (VR) distraction
and fatigue training on anxiety and fatigue in children with
cancer. This was important as studies using VR distraction on
symptoms in the pediatric cancer population are very limited.

How we did our research

We conducted a study with 43 hospitalized children aged 7 to
16. We gave a fatigue education and randomly assigned them
to VR or control group. The VR group received virtual reality
distraction for 15 minutes daily over three days. We assessed
anxiety and fatigue symptoms.

What we have found

Virtual reality distraction reduced anxiety and fatigue com-
pared to the control group.

What it means

Virtual reality distraction can be used for anxiety and fatigue at
pediatric cancer patients undergoing chemotherapy.
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reporting of symptoms regularly, non-pharmacological and integra-
tive therapies for pain management, regular oral assessment, prophy-
lactic and treatment algorithms for mucositis, comprehensive
nutrition assessment, physical activity programs, and cognitive
behavior therapy for fatigue can prevent exacerbation of symptoms.6

The training about symptom management and identifying physical,
mental, and emotional symptoms experienced during the treatment
of childhood cancers enables children to cope with the symptoms
they experience and improve their quality of life.2,6 It is also empha-
sized that the distraction interventions applied in addition to the
training provided for symptommanagement are effective in reducing
symptoms. Distraction interventions, one of these methods, have
been reported to reduce symptoms in children, especially by increas-
ing psychological well-being.7,8

In addition to fatigue, anxiety is also a symptom that needs to be
addressed in children with cancer. Anxiety is quite common in
patients with cancer. Nonpharmacological methods are available to
reduce anxiety.9 Integrative interventions such as cognitive behav-
ioral therapy, virtual reality games, music, and yoga can be applied to
children with cancer.10�13 Although standards have been developed
for psychosocial care in pediatric oncology, anxiety-specific screen-
ing, and assessment guidelines are lacking in this population.14 Anxi-
ety in children with cancer should be regularly assessed and
managed with appropriate interventions. The anxiety should be
closely addressed by healthcare professionals during the treatment
process.15

One of the most frequently used methods of distraction is virtual
reality. Virtual reality (VR), a technology that allows children to
immerse themselves in a virtual world, is used as a distraction
method.16 VR distraction is thought to affect various symptoms by
blocking stimulation associated with the real environment and the
external world with pain stimuli. VR is categorized into two main
categories, immersive and non-immersive VR. Immersive VR influen-
ces the effects on the attention of users. Full immersion is reached by
a head-mounted display, including the helmet which excludes sights
and sounds from the environment. It is generally used in pain, anxi-
ety, and distress management during chemotherapy treatment and
needle-related procedural pain.16�18 In the pediatric cancer popula-
tion, VR is often used in the management of interventional pain.19�21
VR technologies can support the management of pediatric cancers.
The potential effects of VR have been shown to reduce pain and anxi-
ety. The VR experience can be used as an accessible personal applica-
tion during the patient's treatment process.22

It is emphasized that the combined application of various meth-
ods in the management of fatigue symptoms in childhood cancers is
more effective in reducing the level of fatigue.23 Identifying fatigue
associated with childhood cancers as a problem in the clinical field
and implementing intervention studies is a fairly new situation.2,3,5

No studies were found in which both fatigue training and VR distrac-
tion were used together in childhood cancers.

This study was conducted to evaluate the effect of VR distraction
and fatigue training on anxiety and fatigue levels in children with
cancer.

Hypotheses of the Study

H1.1: The mean anxiety and fatigue scores of the children who
received VR distraction and fatigue training (study group) were
lower than those of the group who received only fatigue training
(control group) in the inpatient unit.

H1.2: There is an interaction between time (Day 0, Days 1, 2, and 3 of
chemotherapy treatment) and group (study/control) in terms of
mean anxiety and fatigue scores of children in the inpatient unit.

Methods

Design

The study was a randomized, controlled, double-arm parallel
design. This study was conducted in the pediatric hematology
and oncology clinic of a university hospital between April 2022 and
February 2023. This study was registered in the Clinical Trials Regis-
try with the ID number NCT05774379.

Participants who were admitted to the clinic in the control and
study groups received fatigue education. During a span of 3 days, the
study group experienced a VR distraction intervention for 15 minutes
once a day on days 1, 2, and 3 of chemotherapy treatment.

Participants

Inpatient pediatric patients aged 7 to 16 with cancer were
included in the study. Pediatric patients under the age of 17 are mon-
itored in the unit where the study is conducted.

In the GPOWER 3.1 statistical program, the total sample should be
36, based on 0.25 effect size, 80% power, 0.05 significance level, and
four measurements in two groups, using analysis of variance in
repeated measurements. It was decided that the total sample would
be 40 children, considering the 10% loss. For the study, 54 children
were evaluated, and the sample consisted of 41 children who met
the inclusion criteria. The Consolidated Standards of Reporting Trials
(CONSORT) checklist was used24 (Fig. 1).

Inclusion Criteria

- Between the ages of 7 and 16.
- Inpatient chemotherapy treatment for more than 3 days.
- At least 4 weeks have passed since diagnosis (not in the induction
phase).

- No need for transfusion of blood products (below 8 mg/dl
for hematologic malignancies and below 7 mg/dL for oncologic
malignancies).

- The child voluntarily agrees to participate in the study.



Fig. 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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Exclusion Criteria

- The child does not have a physical, psychological, or cognitive def-
icit that would prevent him/her from wearing the glasses on his/
her head to watch virtual reality.

- Failure to start/interruption of chemotherapy treatment.
- Being in the terminal period.
- Surgical operation.
- Unwillingness to participate in the study.
- Not participating in fatigue training.
- Having a history of vertigo (history of train or vehicle sickness).
- Failure to experience VR intervention for three consecutive days.
Randomization

Patients were distributed into groups by stratified randomization
method. Patients were distributed into groups according to gender
(male, female), age (7-9 years, 10-12 years, and 13-16 years) and
malignancy type (hematologic, oncologic). The first patient in each
block was assigned to the study or control group according to the
order specified in the table.

Procedure

The written informed consent was obtained from parents after
providing information to them about the study. A visually informed
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form was prepared for the children and obtained assent from them. If
the child is over 7 years old, written consent was also obtained from
the child. When the patients were admitted to the clinic on the day
before chemotherapy treatment started (day 0), fatigue education
was given to all children included in the study by the same nurse
researcher (PhD nurse who studies the field of cancer-related fatigue
in children). Fatigue education was given on an individual basis. For-
mal education was implemented. Children's current knowledge and
coping methods were questioned and the training was conducted
interactively. No functional scale was used to evaluate fatigue man-
agement. Fatigue education included educational, game-playing, and
stress-reducing activities about coping methods, energy conversation
and activity, sleep quality, and stress management. Fatigue education
is a fatigue-symptom-reducing approach with proven efficacy; there-
fore, all patients in the study received this standardized fatigue edu-
cation. The fatigue education booklet used in this study is material
that was previously used in another study and was structured with
expert opinion.3 The participants attended the educational activities
and used role-playing, exercises, games, and display boards. Game-
playing activities were organized during the educational activities.
Stress-reducing activities were organized for the children with color-
ing books and materials (glue, crayons, felts, and activity books). Chil-
dren were encouraged to use these materials to reduce their stress.
The training and activities were conducted by the researcher. The
training lasted one session, lasted 45 minutes on average, and the
child and his/her parent participated in the training together. Role-
play, exercise, games, coloring books, and activity materials were
used during the training. The fatigue education booklet was given to
the child after the training.

The primary variables of the study were anxiety and fatigue levels.
Just before the training, the Child Anxiety Scale-State (CAS-S), Child
Fatigue Scale-24-Hours, and Visual Fatigue Scale were evaluated by
the child at 16.00 hours to determine how the child felt and the level
of fatigue (pretest/ day 0). The scales were re-administered to the
children on the 1st, 2nd, and 3rd days of chemotherapy treatment at
16.00 in the afternoon (post-tests / day 1, 2, 3).

In the study, data collection tools were administered to the chil-
dren by a non-researcher. They were given a number and code num-
ber and delivered to the researcher. Thus, single-blind randomization
is ensured. In the study group, patients knew which group they
would be in since virtual reality would be applied, but the groups
were not affected by each other.

Virtual Reality Intervention

Children's use of VR for a long time may cause various problems
such as vision changes and nausea. Studies evaluating VR showed
that VR is generally used during medical procedures.8,12,16,19-22

Although VR usage times are not disclosed, it is understood that it is
used for a short time. The VR usage time is limited to 15 minutes.

VR was applied for 3 consecutive days. Since children were not in
the induction phase, treatment protocols, medications they receive,
and treatment durations are often quite variable. However, this
period was determined because the average length of stay in the unit
is not less than 3 days.

According to the randomization scheme, children assigned to the
study group experienced an immersive VR distraction intervention
for 15 minutes once a day on days 1, 2, and 3 of chemotherapy treat-
ment by the non-researcher. This intervention took place between
14.00 and 15.00 in the afternoon. In the afternoon, treatment is less
frequent, and routine vital follow-ups are performed during the spec-
ified time interval. After follow-up and treatment, this time interval
was determined so that the intervention could be applied more
easily.

Virtual reality applications were selected by the patients in the
study group. The Oculus Quest headset was used for viewing virtual
reality images and sounds. The immersive VR is provided by an all-
in-one VR headset with Oculus Quest 2. The images are changed
when the child turns his/her head, for example by looking upwards,
giving the child the feeling that he/she is moving in the video. The
child advanced the images with the remote control of the VR headset.
While the child was in a sitting position on the bed, he/she entered
the VR world through the researcher's meta-account. While the child
was in the VR world, the researcher could see which application the
child was in from the phone. The meta-account profile had VR appli-
cations that children could play with. These were VR-rollercoaster,
Ocean Rift, and yoga meditation. These apps were the ones used by
children in previous VR-related research.19,21 Patients selected the
VR apps they wanted to experience through the remote controller.

Data Collection Tools

Sociodemographic Data Collection Form. It consists of questions
about the sociodemographic and treatment-related characteristics of
the children who participated in the study. It includes age, gender,
diagnosis, date of diagnosis, relapse status, type of treatment, chemo-
therapy and other drug use, medications used, duration of hospitali-
zation, steroid use, mucositis, nausea/vomiting, presence of a
catheter, nutritional status, hemoglobin value, previous fatigue edu-
cation, and invasive intervention status.

Child Anxiety Scale-State (CAS-S). The CAS-S is shaped like a ther-
mometer with a bulb at the bottom and horizontal lines at intervals
going upwards. “Imagine that all your anxious or nervous feelings are
at the bulb or bottom of the thermometer,” the children instructed.
“If you are a little worried or nervous, the emotions may go up a little
on the thermometer. If you are very, very anxious or nervous, emo-
tions can go all the way to the top. Put a line on the thermometer
showing how anxious or nervous you are”. To measure state anxiety
(CAS-D), the child is asked to mark how they feel “right now”.25 The
score can range from 0 to 10 and can be administered to children
aged 4 to 12 years.26 Its psychometric properties in the Turkish popu-
lation were examined by Gerçeker et al.27 The CAS-D was also used in
the cancer population by Gerçeker et al.19

Child Fatigue Scale-24 Hours (CFS-24 Hours). It consists of 10 items
related to the perception of fatigue in children with cancer. The items
in the scale include self-reports of the child between the ages of 7
and 12, indicating their experience of fatigue-related symptoms in
the last 24 hours. The items are organized on a Likert scale from “not
at all (1)” to “very much (5).” Scale scores range from 10 (no fatigue
symptoms) to 50 (high fatigue). High scores indicate that the child
perceives the fatigue symptom too much. Cronbach's Alpha reliability
coefficient is between 0.64 and 0.72.28,29 The Turkish reliability
and validity of the scale was conducted by Ozalp Gerçeker and
Bal Yılmaz,30 Cronbach's Alpha value was found to be 0.83 for the
24-hour scale.

Visual Fatigue Scale (VFS). The “Visual Fatigue Scale” is a measure-
ment tool that visually assesses fatigue. It is scored between “1” and
“5” and an increase in the scale score indicates an increase in the
child's fatigue level.31

Ethics

The study was approved by the ethics committee of the university
where the studywas conductedwith code 5776GOA and number 03-42.
Informedwritten consentwas obtained from the child andparents.

Data Analysis

The data of the study were analyzed using the IBM SPSS 25.0
package program. Number, mean, and percentage calculations were
used for descriptive data. The normal distribution of the data was cal-
culated according to skewness and steepness, and the skewness and



Table 1
Demographic and Clinical Variables of the Patients (n = 41)

Variables VR group Control group X2/t P

M SD M SD

Age (year) 9.7 3.6 9.6 3.7 .003 .888
Age group n % n %
7-9 years 10 47.6 9 45.0 .216 .897
10-12 years 6 28.6 7 35.0
13-16 years 5 23.8 4 20.0
Gender
Girl 7 33.3 8 40.0 .196 .658
Boy 14 66.7 12 60.0
Diagnosis
Acute Lymphoblastic Leukemia 4 19.0 5 25.0 8.425 .675
Acute Myeloid Leukemia 1 4.8 1 5.0
Lymphoma 2 9.6 3 15.0
Noroblastoma 8 38.1 8 40.0
Brain tumor 1 4.8 - -
Osteosarcoma 2 9.6 2 10.0
Germ cell tumor 1 4.8 - -
Medulloblastoma 1 4.8 - -
Overial tumor 1 4.8 - -
Synovial sarcoma - - 1 5.0
Diagnosis time
<6 months 9 42.9 13 65.0 2.020 .155
>6-18 months 12 57.1 7 35.0
Relapse status
Yes 7 33.3 4 20.0 .928 .335
No 14 66.7 16 80.0
Chemotherapy
AntiGD2 - - 4 20.0 20.321 .501
Azacidine 1 4.8 - -
Cyclophosphamide 3 15.0 4 20.0
Etoposide and
Cyclophosphamide

2 9.6 - -

Ifosfamide 2 9.6 2 10.0
Ifosfamide and Cytarabine - - 2 10.0
Irinotecan 2 9.6 1 5.0
Irinotecan and Temozolamide 1 4.8 - -
Carboplatine and Paklitaksel 1 4.8 - -
Methotrexate 3 14.3 3 15.0
Cyclophosphamide and
Topotekan

1 4.8 - -

Cisplatin - - 1 5.0
Cytarabine 1 4.8 2 10.0
Cytarabine and Daunobicine 1 4.8 - -
Cytarabine and Etoposide 1 4.8 - -
Topotekan 1 4.8 1 5.0
Vincristine 1 4.8 - -
Steroid receiving status
Yes 4 19.0 6 30.0 .666 .414
No 17 81.0 14 70.0
Hemoglobin value
Day 0 10.6 1.2 9.9 1.6 3.609 .140
Day 1 10.7 1.2 10.0 1.6 3.264 .171
Day 2 10.6 1.1 10.2 1.6 2.953 .217
Day 3 10.2 1.2 10.1 1.3 .145 .721
Presence of mucositis
Yes 2 9.5 4 20.0 .900 .343
No 19 90.5 16 80.0
Presence of nausea/vomiting
Yes 10 47.6 11 55.0 .223 .636
No 11 52.4 9 45.0
Presence of port catheter
Yes 12 57.1 15 75.0 1.453 .228
No 9 42.9 5 25.0
Number of patients exposed to
invasive intervention

Day 0 13 61.9 10 50.0 .589 .443
Day 1 3 14.3 3 15.0 .004 .948
Day 2 12 57.1 9 45.0 .605 .437
Day 3 5 23.8 5 25.0 .008 .929

M=Mean, SD= Standard deviation.
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steepness values were between -2 and +2. It was determined that the
data had a normal distribution. The significance test of the difference
between the two means was used to compare the scores of the VR
and control groups on days 0, 1, 2, and 3. In comparisons according to
time, group, and group*time interaction, repeated measures analysis
of variance were used. The change within groups according to time
was also compared by one-way analysis of variance. The Bonferroni
adjusted t-test was used for post-hoc analysis. The significance level
was accepted as .05 in the study.

Results

Demographic and Clinical Variables

The mean age of the patients in the VR group was 9.7 § 3.6 years,
and 9.6 § 3.7 years in the control group. It found that 66.7% of the
patients in the VR group and 60% of the patients in the control group
were male, 19% of the patients in the VR group and 25% of the
patients in the control group were diagnosed with ALL, 42.9% of the
patients in the VR group and 65% of the patients in the control group
were diagnosed in less than 6 months. It determined that 33.3% of
the VR group and 20% of the control group relapsed; alkalizing agents
were frequently used as chemotherapy in both groups, and steroid
use was low in both groups (Table 1).

It was observed that there was no difference in hemoglobin levels
on day 0 (pretest) and days 1, 2, and 3 of chemotherapy treatment,
and it was generally 10 mg/dL. Few patients had mucositis (VR = 9.5%,
Control = 20%), almost half of the patients had nausea/vomiting
(VR = 47.6%, Control = 55%), most of them had port catheters
(VR = 57.1%, Control = 75%), and there was no difference in terms of
invasive interventions on day 0 and days 1, 2 and 3 of chemotherapy
treatment (Table 1).

Anxiety Levels

There was no difference between the groups on Day 0 (pretest),
while there was a difference between days 1, 2, and 3 of chemother-
apy treatment. As a result of the analysis, there was a statistically sig-
nificant difference between the mean anxiety scores in terms of
group (F = 39.946, p = .000), time (F = 8.890, p = .000), and group*time
(F = 8.975, p = .000) interaction (Table 2).

In terms of time, there was a difference in anxiety levels between
day 0 and days 1, 2, and 3. There was also a difference between day 1
and day 3 (p = .003), but no difference was found between Day 2 and
Day 3. When the change in anxiety levels within the groups accord-
ing to time was analyzed, a significant difference was found in the VR
group (F = 17.632, p = .000), while no difference was found in the con-
trol group (F = 1.433, p = .268). In the VR group, there was a difference
in anxiety levels in terms of time between day 0 and days 1, 2, and 3,
and between day 1 and day 3, while there was no difference in anxi-
ety between the other days (day 1, day 2, and day 3).

Fatigue Levels

There was no difference between the groups on Day 0, but there
was a difference between days 1, 2, and 3. As a result of the analysis,
there was a statistically significant difference between the mean
fatigue scores in terms of group (F = 23.763, p = .000), time
(F = 13.810, p = .000), and group*time (F = 8.454, p = .000) interaction
(Table 2).

In terms of time, there was a difference in fatigue levels between
day 0 and days 1, 2, and 3. No difference was found between the
other days. When the change in fatigue levels within the groups
according to time was analyzed, a significant difference was found in
the VR group (F = 54.282, p = .000), while no difference was found in
the control group (F = .238, p = .869). In the VR group, there was a



Table 2
Comparison of Anxiety and Fatigue Scores According to Time, Group and Group*Time Interaction (n = 41)

Time Day 0 Day 1 Day 2 Day 3 F P
Group X§SS X§SS X§SS X§SS

Anxiety VR group 2.8 § 1.7 1.0 § 1.2 0.4 § 0.8 0.2 § 0.5 Time, Group, Group*, Time 8.890, 39.946, 8.975 .000, .000, .000
Control group 3.2 § 1.0 3.6 §1.8 3.7 §2.0 3.9 § 1.9
F 4.311 1.854 8.633 8.970
P .091 .000 .000 .000

Fatigue VR group 26.4 § 4.5 17.6 § 3.5 15.8 § 2.7 14.5§ 2.9 Time, Group, Group*, Time 13.810, 23.763, 8.454 .000, .000, .000
Control group 29.4 § 6.3 28.6 §10.0 28.4 §10.5 28.0 § 11.1
F 1.487 12.214 19.242 21.524
P .093 .000 .000 .000

Visual Fatigue Level VR group 3.2 § 0.7 2.0 § 0.8 1.4 § 0.6 1.2 § 0.4 Time, Group, Group*, Time 17.941, 25.153, 12.735 .000, .000, .000
Control group 3.3 § 1.1 3.1 §1.1 3.4 §1.1 3.2 § 1.3
F 4.393 7.447 14.264 36.690
P .829 .001 .000 .000
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difference in fatigue levels in terms of time between day 0 and day 1,
day 2, and day 3, day 1 and day 2, and day 1 and day 3, but there was
no difference in fatigue between day 2 and day 3.

There was no difference between fatigue levels and age group,
gender, diagnosis, treatment length, relapse status, chemotherapy
treatment, and steroid use (p > .05).
Visual Fatigue Levels

There was no difference between the groups on Day 0, but there
was a difference between Days 1, 2, and 3 according to VFS. As a
result of the analysis, there was a statistically significant difference
between the mean visual fatigue scores in terms of group (F = 25.153,
p = .000), time (F = 17.941, p = .000), and group*time (F = 12.735,
p = .000) interaction (Table 2).

There was a difference in visual fatigue levels between day 0 and
days 1, 2, and 3. No difference was found between the other days.
When the change in visual fatigue levels according to time within the
groups was analyzed, a significant difference was found in the VR
group (F = 77.354, P = .000), while no difference was found in the con-
trol group (F = 1.620, P = .222). In the VR group, there was a difference
in visual fatigue levels in terms of time between day 0 and days 1, 2
and 3, day 1 and day 2, and day 1 and day 3, while there was no dif-
ference in fatigue between day 2 and day 3.
Discussion

The children in the study group received VR intervention, and all
children received fatigue training as part of this investigation on the
symptoms of anxiety and fatigue. Anxiety and fatigue levels were
evaluated before chemotherapy treatment and on the 1st, 2nd, and
3rd days of chemotherapy treatment. Kudubeş et al.3 found a differ-
ence in terms of fatigue and quality of life when 7 to 12-year-old
pediatric oncology patients who were or were not given fatigue train-
ing. A difference was detected in terms of group, time, and group*-
time interaction. It was determined that fatigue training reduced
fatigue and increased the quality of life.3 In a qualitative study, Antill
Kenner2 described parents' fatigue as "co-occurring not as a discrete
entity of fatigue, accept the child's behavior as a new normal, recog-
nize fatigue as a warning sign." Fatigue should be addressed from
multiple perspectives and should be taken into consideration by
health professionals. It should be detected early, regular screening
should be performed, and appropriate interventions should be
made.32 Fatigue training is reported to be effective in reducing
fatigue. Fatigue symptoms in children with cancer may continue after
discharge.33 Continuity of education and regular evaluation of fatigue
are important for managing fatigue symptoms. Fatigue symptoms
should also be included in discharge training. Nurses play an impor-
tant role in the education of pediatric cancer patients and their
families.34 Mobile health tools are reported to be effective in manag-
ing chemotherapy-related symptoms in children with cancer.35 With
these innovative methods, health professionals can ensure continuity
of education, strengthen communication with parents, and make
symptommanagement more effective.

Physiological and psychological symptoms often occur together in
the cancer population.10 Pouraboli et al.36 examined the effect of
relaxation techniques on anxiety and fatigue and reported that the
intervention reduced fatigue and anxiety. Nonpharmacological inter-
ventions are complementary to traditional treatment, and their use
may improve fatigue and psychological stress in children and adoles-
cents with cancer.37 It is reported that there is a strong relationship
between fatigue, pain, and anxiety, and supportive care should
also be focused on healing children with cancer from the time of
diagnosis.38

Studies evaluating the effect of VR on fatigue symptoms are lim-
ited.39 Virtual reality can effectively reduce symptoms associated
with cancer treatment. It is very valuable to investigate the effect of
this intervention on the symptoms experienced by patients. Distrac-
tion is an effective symptom management, and since it arouses curi-
osity, it can be predicted that virtual reality, an emotion-focused
distraction intervention, can reduce the severity of these symptoms.
In a study evaluating the effectiveness of VR in the management of
procedural pain in this population, it was found to reduce pain and
distress. The study also monitored the heart rate and saturation of
the patients, and the patients found the VR intervention entertaining
and distracting.40 It is reported that VR increases patients' emotional
well-being and reduces cancer-related psychological symptoms.16 It
is effective on procedure-related pain and anxiety in this
population.17,19,21 VR is effective in the physical and mental health of
pediatric oncology patients. In a study examining its effect on emo-
tional moods, it was reported to be effective on anxiety.41 Further
studies examining VR applications are needed to support children's
adaptation to hospitalization and cancer treatment.
Conclusion

Interventions may also lead to a reduction in fatigue and anxiety.
In this study planned from this point, fatigue training and VR distrac-
tion, an intervention that has attracted attention in recent years,
were discussed together. When the control group, which received
only fatigue training, was compared with the study group that
received VR distraction in addition to fatigue training, it was deter-
mined that there was a difference in anxiety and fatigue levels
between the 1st, 2nd, and 3rd days of chemotherapy treatment.
There was no difference between the groups in terms of anxiety, and
fatigue scores of the children in the intervention and control groups
before chemotherapy treatment. While there is no difference
between the two groups on Day 0, anxiety and fatigue scores appear
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to be in favor of the VR group. Since fatigue training is known to be an
effective intervention, fatigue training was provided to the entire
sample as there may be contamination between groups in terms of
training. However, if there had been a group that was not trained, the
results might have been different. As can be seen, since the maximum
score is 50, it can be said that the fatigue scores on Day 0 are at an
average level and do not increase during the chemotherapy treat-
ments (days 1-3). A difference was found between anxiety and
fatigue score averages in terms of group, time, and group*time inter-
action. While the anxiety level remained similar over the days in the
control group, it was observed that anxiety gradually decreased in
the VR group. While the fatigue levels were moderate before chemo-
therapy, it was determined that the fatigue level was lower in the VR
group. VR distraction has been found to reduce fatigue and anxiety.

By considering fatigue and anxiety together, this study showed
that VR may be effective not only on anxiety but also on fatigue in
the pediatric oncology population. In this study without a single eval-
uation, the effectiveness of the sequential VR intervention was dem-
onstrated on consecutive days. It has been shown that anxiety and
fatigue can be reduced by adding VR distraction to the fatigue train-
ing applied as a standard approach.
Limitations

Fatigue training was given on the first day of hospitalization, and
fatigue-related training and interventions were not continued in the
following days. Interventions related to fatigue could have continued
throughout the hospitalization. The effectiveness of the fatigue train-
ing could be evaluated with functional scales. VR applications were
limited with VR-rollercoaster, Ocean Rift, and yoga meditation. VR
applications could be chosen for adolescent patients according to
their preferences, allowing them to be more free. The diagnosis and
chemotherapies the patients received were quite different. Some
patients received chemotherapy treatment for long days. In patients
receiving chemotherapy for a long time, VR intervention could be
continued and fatigue and anxiety levels could be continued to be
evaluated.

Patients can be monitored on the days they receive chemotherapy
treatment. The physiological parameters of the patients could also be
monitored, and especially the physiological parameters during the
VR distraction application could be shared. Children's fatigue scale
-24 hours includes self-reports of the child between the ages of 7 and
12. In the study, the age group was kept wide due to sample limita-
tions (7-16). Therefore, the Visual Fatigue Scale was also used to eval-
uate fatigue. In the study, the age group could have been limited. The
study could have been conducted with a larger number of partici-
pants and patients receiving the same chemotherapy protocol.
Implications for Nursing Practice

Virtual reality technology can be used for symptom control in the
child cancer population. During these difficult times, patients can
watch many videos/applications, play games, meditate, or travel to
any country or city they want with this distracting technology. In
many studies on symptom control in the pediatric cancer population,
practices such as education and diverting attention are used. This
study reveals the usability of virtual reality technology in anxiety and
fatigue symptommanagement in pediatric cancer patients.
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