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Abstract

Background and Objectives: Pain and anxiety are among the most common
symptoms experienced by patients undergoing chemotherapy. These symptoms
affect children's quality of life and treatment adherence. Pharmacological and non-
pharmacological interventions can be effective in managing pain and anxiety in
pediatric patients. Meanwhile, virtual reality (VR), as an innovative non-
pharmacological tool, distracts children from pain and anxiety by creating
interactive environments. This systematic review aimed to examine the
effectiveness of combining VR with other therapeutic methods for managing pain
and anxiety in children with cancer during chemotherapy.

Materials and Methods: In this systematic review, all interventional studies
published between 2015 and 2025 in English-language databases (Cochrane
Library, PubMed, CINAHL, PROSPERO, Scopus, Web of Science, Elsevier, Ovid,
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DOAJ) and Persian-language databases, including the Scientific Information
Database of Jahad-e-Daneshgahi, Mag Iran, Iran Medex, and Iran Doc, were
examined using keywords, such as "VR," "cancer," "children," "chemotherapy,"
"pain," and "anxiety." After removing duplicates and irrelevant articles, the quality
of studies was assessed based on the JADAD guideline, the Risk of Bias scale, and
the CONSORT checklist.

Results: A total of 933 articles were included. After removing 783 duplicates, the
titles and abstracts of 150 articles were screened. Of these, 101 articles were
excluded due to irrelevance. Consequently, 49 articles proceeded to the full-text
review stage, of which 18 were excluded for being systematic reviews, 17 due to
lack of full access, and 7 due to insufficient reporting. Ultimately, seven articles
were included in this study. The findings showed that VR, when combined with
other therapeutic methods, is effective in reducing pain and anxiety in children
undergoing chemotherapy.

Conclusion: Combining VR with other therapeutic methods is an effective and safe
aEproach to reduce pain and anxiety in children with cancer during chemotherapy.
This approach not only enhances the effectiveness of individual interventions but
also serves as a low-adverse-effect complementary therapy to pharmacological
treatments. However, heterogeneity in study designs and interventions highlights
the need for further research to standardize combined protocols. Healthcare
providers can use this approach as part of a multifaceted strategy to improve
therapeutic outcomes in these patients.
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Extended Abstract

Background and Objective

Although pediatric cancers are less common than
adult malignancies, they pose a significant global
health challenge. Approximately 400,000 children
and adolescents aged 0-19 are diagnosed with
cancer annually. Survival rates exceed 80% in high-
income countries but drop below 30% in low- and
middle-income  countries. = Chemotherapy, a
cornerstone of cancer treatment, targets rapidly
dividing cancer cells but also damages healthy cells,
causing side effects, such as nausea, hair loss,
immune suppression, and, importantly, pain and
anxiety. Pain, affecting up to 62% of children during
treatment, and anxiety, reported in 60% of cases, are
interrelated symptoms that impair quality of life,
sleep, mood, and treatment adherence. Non-
pharmacological interventions, including distraction
and cognitive-behavioral strategies, are increasingly
explored due to limitations of medications, such as
opioids, which can cause nausea, constipation, and
dependency. Virtual reality (VR) has emerged as an
innovative, immersive intervention that engages
cognitive and emotional resources, reduces attention
to painful stimuli, and provides interactive,
therapeutic environments. Studies suggest VR
reduces anxiety in 60%-80% of pediatric
chemotherapy patients and improves pain perception
in approximately 50% of cases, with minimal side
effects. Nurses play a key role in VR implementation,
selecting age-appropriate content, monitoring patient
responses, and integrating VR into multidisciplinary
care. This systematic review examined VR's
effectiveness, particularly when combined with other
therapeutic strategies, for managing pain and anxiety
in children undergoing chemotherapy.

Materials and Methods

A comprehensive systematic review was conducted
following PRISMA guidelines, covering studies
published between 2015 and 2025. English
databases included Cochrane Library, PubMed,
CINAHL, PROSPERO, Scopus, Web of Science,
Elsevier, and Ovid, while Persian databases
included SID, Mag Iran, Iran Medex, and Iran Doc.
Keywords included "VR," "children," "cancer,"
"chemotherapy," "pain," and ‘'anxiety." The
inclusion criteria included interventional studies
(randomized  controlled  trials  or  quasi-
experimental), published between 2015 and 2025,
full-text availability, English or Persian language,
and relevant keywords in title/abstract. The
exclusion criteria included case reports, descriptive
studies, and systematic reviews. Data extraction
captured: author, year, country, study aim,
participant characteristics (age, gender, and disease
type), sampling method, data collection, and study
outcomes. Quality assessment used the JADAD
scale, Cochrane Risk of Bias, and selected items
from CONSORT 2010. Two independent reviewers
screened, removed duplicates, and assessed the
eligibility of the studies.

Results

Of the 933 identified articles, 783 duplicates were
removed. Of the 150 titles and abstracts screened,
101 were excluded as irrelevant. Forty-nine full

texts were assessed; 18 were systematic reviews, 17
lacked full access, and 7 had insufficient
information. Ultimately, 7 studies published
between 2021 and 2024 were included. The studies
were conducted in Egypt, Hungary, the United
States, Hong Kong, and Iran, involving children
aged 6-18 years who were undergoing
chemotherapy. The interventions included
immersive VR games, VR headsets, and VR-guided
imagery. The outcomes assessed included self-
reported pain and anxiety, physiological
parameters (heart rate, blood pressure, and
electrodermal activity), and parent-reported
observations. All studies consistently demonstrated
that VR effectively reduces anxiety and perceived
pain, improves mood, and enhances coping during
chemotherapy. Anxiety decreased by 60%-80%,
and perceived pain improved in approximately
50% of cases. VR also positively influenced
physiological stress markers and increased patient
and parent satisfaction. Limitations included small
sample sizes, short follow-up, and variability in VR
content and intervention protocols.

Discussion

VR serves as a non-pharmacological, immersive
distraction tool, engaging cognitive resources to
limit pain processing and divert attention from
anxiety-inducing stimuli. VR interventions often
include therapeutic games, guided relaxation, and
coping strategies, improving both psychological
and physiological responses to chemotherapy.
Reduced heart rate, blood pressure, and nausea
have been reported, along with improvements in
mood and cooperation. Cultural and geographic
factors  influence VR  effectiveness,  with
accessibility, infrastructure, and local attitudes
toward pain and anxiety modifying outcomes.
Standardization of VR protocols, including content,
duration, and delivery methods, is essential to
optimize effectiveness across diverse populations.

Conclusion

VR, when integrated with other therapeutic
strategies, represents a safe, effective, and
innovative approach to managing pain and anxiety
in children undergoing chemotherapy. By
providing immersive cognitive distraction and
engaging coping mechanisms, VR reduces both
subjective pain and anxiety, improves physiological
stress indicators, and enhances overall patient
satisfaction and quality of life. Its use can
complement  pharmacological interventions,
potentially reducing the need for medication and
associated side effects. Despite promising evidence,
limitations, such as small sample sizes,
heterogeneous intervention protocols, and cultural
variability, highlight the need for further research to
standardize VR applications. Future studies should
focus on developing culturally adapted, evidence-
based VR protocols, assessing long-term effects,
and evaluating cost-effectiveness to ensure broad
clinical implementation. Integrating VR into
pediatric oncology care offers a multidimensional
approach to improve patient outcomes, adherence
to treatment, and the overall therapeutic
experience.
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