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Abstract Introduction Virtual reality (VR) has expanded into diverse healthcare contexts,
including pediatric oncology, in which it serves as a non-pharmacological tool for pain
and anxiety relief.

Objective To analyze the effect of VR glasses on pain and anxiety before a medical
consultation during initial blood collection in pediatric oncology patients.

Materials and Methods We conducted a randomized, comparative clinical trial with
convenience sampling and RedCap (Vanderbilt University) randomization. Data were
collected via author-developed semi-structured questionnaires. The precollection
measures included participant and companion characteristics, previous experiences,
and baseline pain/anxiety. After the collection, pain and anxiety related to medical
consultation were assessed; the intervention group also evaluated the VR experience,
while the companions rated the procedure. The quantitative analysis used the t-test,
the Mann-Whitney, the Fisher’s exact, the Chi-squared, and the Kolmogorov-Smirnov
tests; qualitative data underwent descriptive thematic analysis.

Results The sample included 46 patients (50% of male individuals; mean age: 11.1
years among the controls, and 12.5 years among the intervention group). Pain during

Keywords blood collection was reported by 56.5% of the controls and 60.9% of the intervention
= oncology nursing group. Virtual reality significantly reduced preconsultation anxiety in the intervention
= pediatrics group (pre- versus postcollection). Previous diagnosis and preprocedural pain did not
= virtual reality affect pain or anxiety during blood collection. The companions strongly endorsed VR
= virtual reality (95.7% reported benefits).
exposure therapy Conclusion Virtual reality glasses effectively reduced preconsultation anxiety but did
= pain management not significantly affect pain. High acceptance among patients and companions
= nursing care supports VR’s potential for replication in similar clinical settings.
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Virtual Reality Impact on Anxiety and Pain in Children with Cancer

Introduction

Virtual reality (VR) may be used as a non-pharmacological
intervention which is capable of managing psychological
and physical symptoms in childhood cancer treatment.’
In the hospital environment, the use of technology
helps the multidisciplinary team to improve the care pro-
vided. In pediatric oncology, VR plays a significant role in
preventing and relieving anxiety and pain. By creating
an immersive virtual environment in which multisensory
stimulation can occur,—including visual, tactile, and
auditory cues—VR helps shift children’s focus away from
the pain, fear, and anxiety associated with medical
procedures.2

Cancer pain can be caused by various processes, such as
the course of the disease, nerve compression, the therapies
administered, and, especially, the various procedures to
which the patients are submitted.? Different from the adult
population, in whom most of the pain is related to the
tumor, in children, most reports of pain refer to the
procedures.*

In a study with children diagnosed with aggressive
tumors of the central nervous system,’ the researchers
confirmed previous literature findings by reporting that
anxiety related to procedures was pointed out by the chil-
dren themselves as the symptom that caused them most
concern during treatment, even overcoming all symptoms of
the disease.

In recent literature reviews,®’ studies highlight that
anxiety worsens the pain reported by children during pro-
cedures. Up to 60% of the children will feel fear and anxiety
towards health professionals due to experiences of pain
during hospitalization.®’

Therefore, distraction plays a role in the theory of
attention to pain® which states that to be felt, pain
needs attention; therefore, distracted by other stimuli, the
brain would not be able to process two things with the
intensity that would process only one, in this case, the
puncture.’

Much of the literature on anxiety addresses dental visits
and surgical procedures, but premedical consultation anxi-
ety—especially at a child’s first appointment for a major
diagnosis such as cancer—remains less explored. The current
study evaluated the effect of virtual-reality glasses on child-
ren’s perceptions of pain and anxiety before medical consul-
tation during their initial blood collection in a pediatric
cancer hospital.

Materials and Methods

The present is a randomized clinical trial with two arms and
no blinding performed in a pediatric oncology hospital
located in the state of Sdo Paulo, Brazil, with children and
adolescents in their first collection and medical consultation
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at our institution. Data collection took place from January to
June 2023.

Selection Criteria

We included patients aged between 7 and 16 years with their
first scheduled outpatient appointment. Patients with
visual/auditory deficits, sensitivity to light, nausea or vomit-
ing induced by visual stimuli, with tumors that prevent the
use of the glasses, epilepsy, impeditive cognitive deficit,
untreated anxiety or mental disorders, and organic cerebral
syndrome with impeditive deficits were excluded according
to the recommendations of the manufacturer and validation
of the team.

The researchers evaluated pain in two moments to iden-
tify the need for intervention: during the invitation and in
the precolection questionnaire. Patients with pain that re-
quired intervention were referred to the Center of Outpatient
Complications for appropriate treatment.

Participants

Participants were recruited through convenience, non-prob-
ability sampling, as only patients attending their first con-
sultation were eligible and recruitment depended on the
hospital’s flow. To estimate feasibility, we calculated the
average number of first consultations within the age range
of our inclusion criteria. The sample size was based on
previous VR studies, considering 80% power, a 5% signifi-
cance level, and effect sizes reported in the literature, result-
ing in an estimated requirement of approximately 80
participants.

Tools Used to Collect Information

The characterization questionnaire was created by the
authors. To evaluate pain and anxiety before and after the
collection, semi-structured questionnaires were also devel-
oped, based on Manzini's interview in social research theo-
ry,'% on literature instruments that address anxiety and fear
in contexts such as those involving VR, and on studies on
anxiety before dental and nursing procedures.'"-'?

The development of the semi-structured interview ques-
tionnaires was evaluated by a panel of health professionals
composed of 4 nurses and 1 physician; the instruments
were pilot-tested for clarity and feasibility. For the
measurement of puncture pain, the numerical verbal scale
was selected, because its use is a standard at our
institution.>

Study Variables
In the present study, we analyzed quantitative variables—age
of the child and pain scores (0-10) before and during
venipuncture—and qualitative variables, classified as nomi-
nal or ordinal.

Nominal variables: sex, family history of cancer, previous
diagnosis, prior blood collection and related pain, pain before
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and during the procedure, anxiety regarding the medical
consultation, and perception after the procedure. In the
intervention group, additional items assessed prior knowl-
edge of VR, participants’ opinions about the headset, and
their sensations and perceived performance during the VR
game. and a comparison between collection with and
without the glasses. The companions reported perceived
pain in the child, usual reactions during blood draws, and
evaluated the care provided; in the intervention group,
they also commented on the headset’s usefulness and
benefits.

Ordinal variables: companion’s level of schooling
and kinship to the child, and the child’s emotional state
while waiting and when called for the procedure (calm,
anxious, a little scared/uncomfortable, afraid, or very
frightened).

The questionnaires
encounter:

followed the sequence of the

1. Participant and companion characterization - demo-
graphic data of the child and companion, family cancer
history, and existing diagnoses.

2. Preprocedure (with/without) - current pain and intensi-
ty, previous blood collection experience, anxiety about
the medical visit, and feelings while waiting and when
called.

3. Postprocedure (with/without) - pain during venipunc-
ture and intensity, anxiety regarding the medical visit,
and immediate feelings after the procedure.

4. Additional items in the intervention group - before the
procedure: knowledge of VR and interest in games; after
the procedure: enjoyment and difficulty of the game,
sensations while playing, perceived performance, and
comparison between collection with and without the
headset.

5. Companion interview - perception of the child’s pain,
typical pain behaviors, and evaluation of the care provid-
ed; in the intervention group, opinion regarding the
headset and perceived benefits with two open questions:
they were asked if they thought that the use of glasses
brought benefits to the child/adolescent, and, if so, what
benefits; moreover, both the companions in both groups
were questioned about the quality of the care provided so
far (if it was different from the other places where the
child had already been treated).

Data Collection

At the first appointment, the pediatric patients followed the
hospital’s standard flow: medical record opening, laboratory
tests, and nursing screening. During screening, the research-
er invited eligible patients, obtained consent, and performed
randomization through REDCap (Vanderbilt University).
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Blood collection was performed in an equipped office. The
intervention group used VR glasses before the procedure,
while the control group followed the conventional protocol.
Patients and companions filled out the pre- and postproce-
dure questionnaires, and a nurse trained in blood collection
and VR assisted the process.

Data Processing and Analysis

The analysis of the sample involved frequency tables for
qualitative variables and measures of central tendency and
dispersion for quantitative variables. To compare the pain
between groups, the Student’s t-test or the Mann-Whitney
test was used, according to the normality of the data evalu-
ated by the Shapiro-Wilk test. The associations among
categorical variables were analyzed through the Fisher's
exact test or the Chi-squared test. The data were recorded
in REDCap, version 11.1.18, and analyzed in the R (R Foun-
dation for Statistical Computing) software, version 4.5.0,
with a significance level of 5%. The answers to the open
question were independently examined by two researchers,
who grouped similar passages into descriptive thematic
categories.14

Tool

For the intervention, Mirage Solo VR glasses (Lenovo Group
Limited) were used. The Peruvian company FeelsGood
adapted the device by creating a hospital-specific game
and blocking access to websites and other tools, allowing
only this customized game to be used. When adjusted to the
child’s face, the game starts: the child uses eye movements to
hit objects, with no sudden movements, scary scenarios, or
penalties for missed objects. The game includes multiple
immersive scenarios (sea, forest, sky, beach, camping), which
change automatically.

During blood collection, the professional places the
glasses 2 to 5 minutes before the puncture while preparing
materials and performing antisepsis. At puncture time, a
button intensifies visual and auditory stimuli, such as ani-
mated animals or characters, to distract the child. The
procedure can be repeated, if necessary, as the game only
ends when the glasses are removed. The glasses are hospital-
safe, disinfectable, and the game can be played with head-
phones, using eye movements to interact with objects in the
immersive scenarios.

Ethical Aspects

The project was approved by the institutional Ethics Com-
mittee in December 2022 (under opinion no. 5.790.508), in
accordance with resolution no. 466/2012 of the Brazilian
National Health Council.”> All patients signed free and
informed consent forms, received a copy, and had confidenti-
ality assured.
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Fig. 1 Flow diagram of the study.

Results

~Fig. 1

During the collection period, most patients attending their
first consultation were invited to participate, with the exception
of seven who were not approached because the researcher was
not available at the time. There were two exclusions: the first
was a patient with a previous diagnosis of anxiety, who, when
trying the VR glasses, realized that it would not be possible to
perform the collection without visually accompanying the
procedure; therefore, this subject chose not to participate;
the second exclusion was that of a patient with difficulty in
terms of venous access, who needed another professional to
complete the collection after two attempts with VR glasses,

making it impossible to continue the intervention. Even so, this
patient reported that the collection occurred in a quiet way, as
they were used to multiple attempts.

The collection was carried out with 46 participants. With
23 participants per group, the study has 80% power to
detect a standardized effect of Cohen’s d =0.845. Conse-
quently, the study was adequately sensitive only to large-
magnitude effects; medium- or small-magnitude effects
may not have been detected. Therefore, non-significant
results should be interpreted with caution. The study was
discontinued before reaching the planned sample size due
to the completion of the author’s nursing residency.
~Table 1 presents the sociodemographic data of the par-
ticipants and their companions.

Table 1 Sociodemographic data of the children/adolescents and their companions

Intervention group Control group
Sex: n (%)
Male 11 (47.9) 12 (52.1)
Female 12 (52.1) 11 (47.9)
Mean age (years) 12.56 +2.78 11.17 £2.55
Already had a diagnosis: n (%)
Yes 9 (39.1) 10 (43.5
Not 14 (60.9) 13 (56.5
Companion: n (%)
Mother 22 (95.7) 20 (87)
Father 1(4.3) 1(4.3)
Others - - 2 (8.7)
Companion’s level of schooling: n (%)
Did not attend school - - 1(4.3)
Incomplete elementary education 1(4.3) 3(13.1)
Complete elementary education 4(17.4) 2 (8.7)
High school graduate 14 (60.9) 15 (65.2)
College graduate 4(17.4) 2(8.7)

Braz | Oncol Vol. 22/2026 © 2026. The Author(s).
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Table 2 Answers to the preprocedure questionnaire from the control and intervention groups
Control group: Intervention
n (%) group: n (%)
p-value
Are you feeling pain right now?
Yes 2(8.7) 5(21.7)
No 21(91.3) 18 (78.3)
Have you ever collected blood in other institutions?
Yes 23 (100) 23 (100)
No - —
Do you feel pain when taking blood?
Yes 13 (56.5) 16 (69.5)
No 10 (43.5) 7 (30.5)
Are you feeling anxious about the doctor’s appointment now?
Yes 16 (69.5) 18 (78.3)
No 7 (30.5) 5(21.7)

Both groups showed a homogeneous distribution in rela-
tion to sex. Regarding the companions, 42 patients (92%)
were accompanied by their mothers.

=Table 2 presents the results of the precollection ques-
tionnaires; the patients were asked about pain at the pre-
collection time, and 2 from the control group and 5 from
the intervention group answered “yes”. The statistical test
indicated no significant difference between the two groups
(p=0.414), according to the Fisher’s exact test. The groups
were compared in terms of the previous pain and anxiety to
ensure they were similar.

In the intervention group, 20 participants (87%) reported
having heard of VR glasses; 100% of them said they liked games.

Pain in the Collection
~Table 3 presents the results of the postcollection
questionnaires.

During the blood collection itself, 10 participants
in the control group reported no pain, compared with

9 in the intervention group. =Fig. 2 illustrates these
findings.

No association was observed between sex and the
presence of pain (controls: p=1; intervention group:
p=0.68), previous diagnosis (controls: p=1; intervention
group: p=0.38), or participant age (controls: p=0.476;
intervention group: p=0.989). Likewise, pain before the
procedure was not associated with pain during collection
(controls: p=1; intervention group: p=0.723).

It is important to note that the sample size was
smaller than originally planned due to logistical limi-
tations. The reduced number of participants may have
lowered the statistical power of the analyses, potentially
masking clinically-relevant differences between the
groups.

Anxiety
During the precollection questionnaire, there was no significant
relationship between the participants’ age and the presence of

Table 3 Answers to the post-procedure questionnaire from the control and intervention groups

Control group: n (%)

Intervention
group: n (%)

p-value

Braz | Oncol Vol. 22/2026 © 2026. The Author(s).
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Presence of pain on the collection of blood per group

1.00

0.75
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o
g

0.25

0.00

without VR

Group

Fig. 2 Comparison of the presence of pain in the blood collection.

anxiety in either group (controls: p=0.969; intervention
group: p=0.827). In the postcollection questionnaire, age had
a significant association with anxiety in the control group
(p=0.049), but not in the intervention group (p =0.573).

The sex of the participants had no significant influence on
the presence of anxiety, either before or after collection, as
evidenced by high p-values in both groups (precollection:
p=0.66 for the controls, and p=0.64 for the intervention
group; postcollection: p=1.00 for the controls, and p =0.68
for the intervention group). Similarly, there was no associa-
tion between the presence of anxiety and the diagnostic
history of the participants, with non-significant results in the
pre- (controls: p=0.405; intervention group: p =1.00) and
postcollection questionnaires (controls: p =0.65; interven-
tion group: p =0.413).

In =Table 2, the comparison of preconsultation anxiety
between the groups was not significant (p=0.737),
indicating that the groups were equivalent at baseline.
Neither was the comparison of postcollection anxiety
between the groups significant (=Table 3; p=0.137).
However, when comparing pre- and postcollection
anxiety between the groups, there was a statistically
significant reduction in anxiety levels exclusively in the

Braz | Oncol Vol. 22/2026 © 2026. The Author(s).

Pain in the collection

. No
. Yes

with VR

intervention group (p=0.026), while the control group
remained stable (p=1.00). This difference is illustrated
in =Fig. 3.

The anxiety of waiting was evaluated in two moments:
during the waiting to be called and at the moment when the
nurse called them. The waiting time for blood collection could
vary according to the number of research participants in the
day and the patient’s call order for the previous evaluation.
The waiting time varied from 20 minutes to 1 hour. There was
no significant association regarding feelings in either group,
with a p-value of 0.964 while they were waiting, and of 0.902
and when they were called. -Figs. 4-5 show a comparison of
the feelings in these two moments between the two groups.

Patients in the intervention group were asked about
adverse reactions to the use of VR glasses, such as nausea,
vomiting, or headache, and 20 patients (87%) answered that
they did not feel anything, while 3 (13%) reported having one
of these symptoms.

Patients’ responses to the intervention evaluation ques-
tionnaire showed statistical significance, indicating that they
perceived a positive difference when using the VR headset
compared with not using it. The question was asked so that
the participants could compare this experience to previous
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without VR

with VR

80 4

60 4

40-

20 4

% of child with anxiety pre medical consultation

before colllect blood after colllect blood

before colllect blood after coIIlect blood

Assessment

Fig. 3 Comparison of premedical consultation anxiety before and after the blood collection between the groups.

experiences in other institutions. Moreover, when asked
about their perception of the use of glasses, 100% stated
they enjoyed the VR glasses, none found the game difficult,
91,3% said they think that they played well, and, when asked
if they think it makes any difference to collect blood with VR,
82,6% said “yes”.

Companions

The companions’ perception of pain during blood collection
did not differ significantly between the groups. When asked
if they thought their child/adolescent experienced pain, 9
companions in the control group and 4 in the intervention
group answered “yes” (p =0.189).

In the intervention group, 22 companions (95.7%)
reported that the VR glasses were beneficial to the
child/adolescent. In the descriptive thematic analysis of these
responses, we identified 3 main categories: 11 companions
reported that VR promoted calmness or reduced nervousness,
5 noted it provided distraction during collection, and 7
indicated that the tool “did well” or reduced the pain
perceived.

Discussion

The results of the present study corroborate the initial
hypothesis that the use of VR can reduce medical precon-
sultation anxiety in children undergoing large-volume blood
collections at their first diagnostic appointment. These find-
ings are comparable to previous studies®’:'® that measured
anxiety during procedures; however, there is an important
distinction between evaluating anxiety before the collection
procedure itself and assessing anxiety before a subsequent
procedure, such as preoperative anxiety. In the current study,
we aimed to mitigate anxiety related to the upcoming
medical consultation by making the experience of the pre-
consultation blood collection more comfortable through the
use of VR.

In a systematic review of randomized clinical trials using
VR to control cancer symptoms, U¢gun and Citak' reported
that children aged 6 to 12 years respond best to VR, achieving
greater immersion; they highlighted three studies with
significant pain reduction, two with reduced anxiety during
invasive procedures, and others showing improvements in

Braz | Oncol Vol. 22/2026 © 2026. The Author(s).
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Distribution of feelings by group

26.1%

21.7%

20

Proportion

10

without VR
Group

Fig. 4 Comparison of the feelings while waiting between the groups.

vital signs and psychological well-being. Interactive content
was more effective than passive experiences.

Consistent with other studies,®'” we did not observe a
statistically significant reduction in pain during venous
puncture. In her doctoral thesis, Silva'’ randomized 50
children and adolescents (aged 5-18 years) to VR with an
interactive game or no intervention; the differences in
terms of were significant according to the Revised Face
Scale (p =0.02), but not according to the Visual Analog Scale
(p=0.08), and the scores adapted for crying and body
movement on the revised Face, Legs, Activity, Cry and
Consolability (r-FLACC) scale also differed between groups.
Thus, evidence for pain reduction with VR remains
mixed."®

The descriptive qualitative analysis of the companions’
responses revealed perceptions of well-being, distraction,
and reduced nervousness, indicating relief of anxiety for
patients and companions during collection. In the control
group, age showed an inverse association with postcollection
anxiety, whereas no such effect was observed in the inter-
vention group, suggesting that VR may equalize the experi-
ence across age groups.

Braz | Oncol Vol. 22/2026 © 2026. The Author(s).
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Feeling while waiting
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. anxious
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Anxiety related to diagnostic tests, popularly called scan-
xiety, was first described in 2011; since then, several studies
have investigated the phenomenon. Literature reviews'®
indicate that up to 83% of cancer patients may present
anxiety related to examinations, including diagnostic proce-
dures, with no relevant difference among age groups.

In the current study, 100% of the patients in the interven-
tion group reported having enjoyed using VR glasses; 82.6%
noticed a difference during collection when using the feature.
Virtual reality applications have been expanding, ranging
from serious games for treatment to various distraction tools.
Evidence suggests that interventions in which the patient
actively participates generate a greater distraction effect than
passive activities, such as merely watching a video.

Although 13% of the patients in the present study reported
nausea during the use of VR glasses-an expected effect
due to the sensitivity of part of the population to visual
and auditory stimuli involving movement (motion sickness)
21_all participants approved the use of the device.

The limitations to the study are the exclusion of patients
due to difficult venous access or heightened anxiety during
collection, situations in which the researcher could not
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Distribution of feelings by group
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Fig. 5 Comparison of the feelings when a nurse called betweenthe groups.

perform the procedure, the absence of a validated anxiety
questionnaire, and the variable interpretation of the term
“anxiety” according to age and previous experiences.

Conclusion

Virtual reality in prediagnosis blood collection in children
with cancer reduced anxiety and was well accepted, but it did
not significantly affect pain. The intervention showed poten-
tial to improve the emotional experience. These results
support the implementation of VR as a complementary
resource in pediatric cancer care.
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