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Abstract: Purpose: To summarize scientific findings related to cancer patients undergoing chemotherapy infusions
assisted by Immersive Virtual Reality (IVR). The study focused on the involvement of nurses, the sole healthcare
professionals authorized to administer the chemotherapy infusion, and evaluated the extent to which IVR helped
reduce anxiety and distress. Method: To conduct this review, various databases, including Medline (via Pubmed),
Web of Science (WoS), CINAHL, Scopus, and Google Scholar were searched. The PRISMA guidelines were followed
in accordance with the EQUATOR checklist. Results: Relevant articles were identified by searching for studies that
explored the use of IVR to support cancer patients undergoing chemotherapy infusions, assessed their perceived
anxiety and stress levels, and discussed the role of nurses in this context. A total of 23 papers were included in
the review. Conclusions: Most of these studies indicated that using IVR to distract patients during chemotherapy
infusions led to a reduction in anxiety and distress levels. This not only facilitated the nursing care process but also
improved the patient’s compliance with the therapy regimen.
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Introduction healthcare approaches and in addressing its
social and emotional aftermath [10]. In light of
this scenario, it becomes imperative to streng-
then existing therapeutic strategies. Modern
cancer treatments go beyond conventional
methods, incorporating innovative approaches
alongside established protocols (such as non-
organ-specific drugs which have been used for
years, but often with limited effectiveness). This
expanded arsenal of chemotherapeutic agents,
enabled by novel mechanisms of action, has
improved treatment efficacy for specific can-
cers, including those affecting the colon, breast,
stomach, ovaries, and lungs.

Currently, neoplasms are of significant con-
cern due to their broad implications for health,
psychological well-being, and economy. Des-
pite advancements in early screenings [1-5],
imaging, and precision medicine [6-8], the
global incidence of cancer continues to rise
and is projected to become the primary cause
of mortality after 2030 [9]. Traditionally, a can-
cer diagnosis has been associated with end-of-
life considerations, a perception that still per-
sists for some patients. However, advance-
ments in medical procedures and targeted
therapies have extended survival for many indi-

viduals, for years and even decades. Although
cancer is now classified as a chronic condition,
it has introduced new challenges in terms of

Anxiety is a complex emotional and psycholo-
gical state, characterized by a subjective and
unsettling apprehension concerning future
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events or potential threats, which can manifest
as feelings of impending doom, tension, and
physiological changes like heightened blood
pressure [9]. Individuals suffering from an-
xiety and distress disorders often contend with
recurring intrusive thoughts or concerns, along-
side specific physical manifestations such as
trembling, sweating, rapid heart rate, or dizzi-
ness [21, 25]. Anxiety can be classified into two
types: state anxiety, related to temporary con-
ditions, and trait anxiety, which describes a
more enduring disposition. Among cancer pa-
tients, anxiety intertwined with distress may
arise from a multitude of factors, including
reactions to the cancer diagnosis itself, inten-
se pain, prolonged treatment regimens, side
effects, and a sense of dependency or burden
on others. Additionally, the struggle to control
the adverse effects of cancer treatments con-
tributes to this anxiety [12].

Distress is common among cancer patients,
with prevalence rates ranging from 35% to
55%. Feelings of depression, sadness, and a
lack of control over treatment decisions con-
tribute to increased anxiety and distress le-
vels, ultimately diminishing patients’ overall
quality of life. The presence of distress, an-
xiety, and depression can exacerbate treat-
ment-related side effects, compromise treat-
ment effectiveness, and pose challenges for
care management during chemotherapy infu-
sion. Additionally, cancer patients undergoing
chemotherapy face a plethora of stressors
while receiving treatment, including the logis-
tics of traveling to appointments, hospital
transportation, the burden on caregivers, and
apprehension about future outcomes [9, 16,
23]. Among various psychological interventions
aimed at bolstering tolerance to chemotherapy,
distraction emerges as a promising strategy.
According to Lazarus and Folkman'’s stress and
coping model [15], individuals often adopt emo-
tion-focused coping strategies when they per-
ceive their ability to change a stressful situa-
tion as limited. These strategies include avoid-
ance, minimizing the issue, distancing, selec-
tive attention, making favorable comparisons,
and seeking positive or distracting aspects
within negative circumstances. Distraction pr-
oves effective within this emotion-focused cop-
ing framework by diverting attention away from
unpleasant stimuli toward more pleasant or
engaging ones. Consequently, this redirection
of focus contributes to the reduction of stress,
distress, and anxiety [14, 32].
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Depression represents another significant psy-
chological disorder often intertwined with dis-
tress and anxiety. Individuals with depression
may experience not only a persistently low
mood but also disrupted sleep patterns, chan-
ges in appetite, notable weight fluctuations,
diminished interest or pleasure in daily activi-
ties, a pervasive lack of energy, difficulty con-
centrating, feelings of worthlessness, and re-
current thoughts of death or suicide [21].

In response to the challenges posed by distress
and anxiety, patients and healthcare providers
are increasingly recognizing the value of com-
plementary and alternative medicine (CAM),
particularly in light of the opioid epidemic,
which has limited access to pain medica-
tions. Numerous cancer centers utilize distress
screening tools as an initial measure to com-
prehend and enhance the overall quality of life
for patients [18, 23]. Over the years, health pro-
fessionals have employed an array of strate-
gies to address both the physical and psycho-
logical symptoms in patients. In the context of
chemotherapy infusion, it is imperative for the
healthcare team to acknowledge and address
not just the biological impact of the disease,
but also its psychosocial ramifications. The
infusion process often evokes anxiety and fear,
making it essential for professionals to manage
these emotions based on their professional
expertise. Inadequate handling of anxiety can
potentially lead to the development of de-
pression, dissatisfaction with treatments, and
diminished adherence to the prescribed thera-
peutic regimen [10, 15, 19].

In this context, where the psychological man-
agement of cancer patients is crucial to improv-
ing treatment efficacy and quality of life, the
advancement and integration of modern tech-
nology within healthcare present novel and
minimally invasive avenues for addressing the
array of symptoms and challenges associated
with cancer. Notably, Virtual Reality (VR) has
emerged as a potent supplementary tool in
clinical medicine [22, 29].

VR entails an interactive and computer-gener-
ated mode of diversion, where individuals
engage as active participants within a virtual
setting. The distinctive strength of VR lies in its
capability to facilitate user interaction with sim-
ulated environments in ways that may be unat-
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Table 1. The Population, Concept, Context (PCC) instrument for the review of the literature

COMPONENT DESCRIPTION

DETAILS

Population Adult patients with a histologically confirmed
cancer diagnosis, undergoing chemotherapy.

Concept The use of IVR as a distraction technique to

reduce anxiety and distress.

Context The clinical setting of chemotherapy infusion,

particularly in oncology departments.

Patients aged 18 and above, individuals
receiving chemotherapy infusion as part of their
cancer treatment.

IVR is used to reduce anxiety and distress levels
during chemotherapy, with a focus on the role of
nurses and healthcare professionals.

Oncology departments where chemotherapy is
administered, with involvement of nursing staff
interacting with patients using IVR.

Abbreviations: IVR: immersive virtual reality; PCC: Population, Concept, Context.

tainable within the constraints of the physical
world [17, 23].

VR systems can be categorized into two main
types: immersive (IVR) and non-immersive, with
the level of immersion varying based on how
disconnected the user is from the physical sur-
roundings [24]. Non-immersive VR utilizes com-
puter screens and input devices like joysticks
and mice to create a virtual environment,
enabling the user to engage with the virtual
world while remaining connected to the exter-
nal surroundings [11]. On the other hand, IVR
employs a head-mounted display (HMD) to cre-
ate a deep sense of immersion, facilitating
exclusive 3D interaction between the user and
the computer [17]. A HMD produces visual and
auditory stimuli, and certain systems include
motion sensor-equipped devices for the feet,
enabling users to change scenes through sim-
ple foot movements. In some cases, advanced
setups even allow users to experience scents
through specialized mechanisms [26]. The cost
of IVR has become more affordable over time,
contributing to its broader adoption, and the
necessary equipment is increasingly accessi-
ble [17, 27]. VR technology has found applica-
tions in various medical fields, including sur-
gery, rehabilitation, dentistry, neurology, and
other clinical contexts. However, its application
to patients undergoing chemotherapy presents
several unresolved issues and aspects that
have received limited attention in existing liter-
ature. This highlights the need for a scoping lit-
erature review to comprehensively address the
concerns and controversies surrounding the
use of VR technology in this specific setting. In
the context of chemotherapy administration,
the role of the nurse is uniquely critical. While
physicians prescribe chemotherapy, the infu-
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sion itself is managed exclusively by nurses. No
other healthcare professionals, including physi-
cians, are authorized to perform this task. The
use of IVR as a distraction to alleviate discom-
fort often coincides with the chemotherapy
infusion, requiring the nurse’s physical pres-
ence. Therefore, the nurse not only administers
the chemotherapy treatment but also ensures
the proper execution of IVR protocols, serving
as the primary guarantor of this process. This
review aims to assess whether IVR can effec-
tively reduce anxiety and distress in patients
during chemotherapy infusions, and to explore
the potential benefits this approach could offer
to the nursing process.

Review question

Can IVR effectively reduce the levels of anxiety
and distress experienced by patients undergo-
ing chemotherapy infusion, and what are the
potential benefits for the nursing process?

Methods
Protocol and registration

This scoping review was registered on Open
Science Framework (OSF) platform (https://doi.
org/10.17605/0SF.I0/KON4V).

Eligibility criteria

We developed a research question for our
review using the Population, Concept, Context
(PCC) methodology (Table 1).

Inclusion and exclusion criteria

According to the EQUATOR checklist [28], the
PRISMA guidelines were followed, as shown in
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Figure 1. Articles written in either English or
Italian that met the following criteria were
included in this review: 1. Cancer diagnosis
clinically confirmed by histological examination;
2. Adult population > 18 years; 3. Topic: IVR
used as a distraction method during chemo-
therapy infusion to relieve patient anxiety and
distress; 4. Articles available as full-texts.

Conversely, the studies that were excluded
from the review satisfied the following criteria:
1. Studies involving the use of VR with non-
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Identification of studies via databases and registers
)
Records removed before
S screening:
"E Records identified from™: (El)1u=pl|1022te) records removed
= Databases (n = 4368 ) —> R d ked ineligibl
= Registers (n =0 ) ecords marked as ineligible
S by automation tools (n =0)
= Records removed for other
reasons (n =0)
Records screened Records excluded**
—>
(n= 4368) (n =3200)
o Reforts sought for retrieval Reports not retrieved
2 (n=0) *| n=0)
=
Q
R
: '
(7]
Reports assessed for eligibility
(n=41) ’
Reports excluded:
Ful text not relevant to the
search question (n = 18)
—
T Studies included in review
3 (n=23)
g gef%rt)s ofincluded studies Figure 1. The PRISMA flow chart of the research.

oncology patients; 2. VR used for educational,
training, or other purposes rather than a meth-
od of distraction; 3. Patients receiving VR dur-
ing chemotherapy infusion to relieve pain from
other medical procedures; 4. Pediatric and ado-
lescent population.

Informational sources and search strategy

Our literature search covered databases such
as MEDLINE (PubMed), Web of Science (WOS),
Scopus, Google Scholar, and CINAHL (EBSCO).
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Table 2. Key words combined with the Boolean operators

Database String Limits Results
Medline Search: ((virtual reality) AND (chemotherapy)) AND (nurse) None 10
(Pubmed) (“virtual reality”[MeSH Terms] OR (“virtual”[All Fields] AND “reality”[All Fields])

OR *“virtual reality”[All Fields]) AND (“chemotherapy s”[All Fields] OR “drug
therapy”[MeSH Terms] OR (“drug”[All Fields] AND “therapy”[All Fields]) OR “drug
therapy”[All Fields] OR “chemotherapies”[All Fields] OR “drug therapy”[MeSH Sub-
heading] OR “chemotherapy”[All Fields]) AND (“nurse s”[All Fields] OR “nurses”[MeSH
Terms] OR “nurses”[All Fields] OR “nurse”[All Fields] OR “nurses s”[All Fields])

Medline Search: (chemotherapy infusion) AND (virtual reality) None 14
(Pubmed) (“chemotherapy s”[All Fields] OR “drug therapy”[MeSH Terms] OR (“drug”[All Fields]

AND “therapy”[All Fields]) OR “drug therapy”[All Fields] OR “chemotherapies”[All

Fields] OR “drug therapy”[MeSH Subheading] OR “chemotherapy”[All Fields])

AND (“infusate”[All Fields] OR “infusates”[All Fields] OR “infuse”[All Fields] OR

“infused”[All Fields] OR “infuser”[All Fields] OR “infusers”[All Fields] OR “infuses”[All

Fields] OR “infusing”[All Fields] OR “infusion”[All Fields] OR “infusions”[All Fields])

AND (“virtual reality”[MeSH Terms] OR (“virtual”[All Fields] AND “reality”[All Fields])

OR *“virtual reality”[All Fields])

Medline Search: (chemotherapy) AND (virtual reality) None 261
(Pubmed) (“chemotherapy s”[All Fields] OR “drug therapy”[MeSH Terms] OR (“drug”[All Fields]

AND “therapy”[All Fields]) OR “drug therapy”[All Fields] OR “chemotherapies”[All

Fields] OR “drug therapy”[MeSH Subheading] OR “chemotherapy”[All Fields]) AND

(“virtual reality”[MeSH Terms] OR (“virtual”[All Fields] AND “reality”[All Fields]) OR

“virtual reality”[All Fields])
Scopus Chemotherapy and virtual reality None 158
Google Scholar Nurse chemotherapy virtual reality Research 1820

Articles

CINAHL (through  Chemotherapy and nurse and virtual reality None 2078
EBSCO Essential)
Web of science Chemotherapy and virtual reality None 27

(WOS)

The search strategy incorporated both free-
text and Medical Subject Headings (MeSH)
terms, used individually and in combination
with the Boolean operators AND and OR. Key
terms such as ‘chemotherapy’, ‘nurse’, ‘virtual
reality’, and ‘chemotherapy infusion’ (Table 2)
were employed. An initial electronic search
identified all articles relevant to the review’s
objectives. Duplicate articles were removed,
and the remaining ones were further evaluated.
Two authors specifically reviewed the studies
that potentially aligned with the research
objective.

Results

A total of 4,368 records were identified throu-
gh database searches. Prior to screening, 142
duplicate records were removed, resulting in
4,226 unique records for screening. The titles
and abstracts of these 4,226 records were
screened, leading to the exclusion of 3,200
records that were not relevant to the research
question. Following this, 41 full-text reports
were assessed for eligibility. During this assess-
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ment, 18 reports were excluded for various rea-
sons: 15 were not relevant to the research
question, and 3 did not have full-text available.
Ultimately, 23 studies met the inclusion cri-
teria and were included in the final analysis.
The process of selecting sources of evidence is
detailed in Figure 1, which presents the PRISMA
flow diagram outlining the steps taken from
identification to inclusion.

Characteristics of sources of evidence

This scoping review includes 23 studies, en-
compassing both observational studies and
randomized controlled trials, each providing
valuable insights into the use of IVR in manag-
ing anxiety and distress among patients un-
dergoing chemotherapy infusion. The studies
vary in design, with most employing descriptive
observational methods to assess the impact of
IVR on patient outcomes, while a smaller num-
ber use pre-post intervention designs to evalu-
ate the effectiveness of IVR interventions.

The studies cover a range of patient popula-
tions, from paediatric to elderly cancer patients,
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and explore various aspects of IVR, including its
role as a distraction tool, its impact on psycho-
logical well-being, and its potential to enhance
the nursing process during chemotherapy.

Results of individual sources of evidence

Table 3 offers a detailed summary of the in-
cluded studies, highlighting the authors, publi-
cation year, type of article, study population
and main findings.

Overall, VR has proven to be an effective dis-
traction tool in a range of medical and nurs-
ing procedures. Some studies describe VR as
immersive, interactive, and capable of engag-
ing multiple senses simultaneously, allowing
individuals to experience auditory cues and ta-
ctile sensations corresponding to visual imag-
es, with a positive effect on typical symptoms
related to chemotherapy such as anxiety, nau-
sea and vomiting, even in paediatric patients
[17]. VR can be non-immersive, where users
maintain communication with the external
world and healthcare personnel. Alternatively,
it can be fully immersive (IVR), where users are
completely engrossed in the virtual environ-
ment. This immersion is achieved through a
HDM that projects images accompanied by
sounds corresponding to the virtual scenario
[19, 31, 32].

IVR does not require prior practice before its
use in clinical settings [19]. The headset offers
a secluded and isolated environment, allowing
individuals to disconnect and focus on the vir-
tual world presented to them [13, 15, 16, 18].
Some studies suggest that the Bedside Well-
ness (BSW) system is effective in reducing
stress, enhancing mental well-being and poten-
tially alleviating side effects and mental disor-
ders in patients undergoing cancer chem-
otherapy through the use of VR [26]. In [16],
participants were randomly assigned to two
groups: one group received the VR distraction
intervention during chemotherapy, while the
other group, serving as the control, received
no distraction intervention. A paired t-test anal-
ysis revealed a significant reduction in State
Anxiety Inventory (SAl) scores (P = 0.10) among
participants who engaged in VR.

Several randomized pre- and post-intervention
studies [FARE RIFERIMENTO A 9, 12, 14] have
explored the efficacy of Immersive VR com-
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pared to pharmacological approaches in che-
motherapy settings. Immersive and interactive
VR has proven to be a valuable tool for distrac-
tion, aimed at mitigating chemotherapy-related
anxiety, distress, and negative mood states
among a cohort of Italian breast cancer pa-
tients. This study has also compared the ef-
fects of VR with those of music therapy (MT)
[14]. In one study [24], salivary cortisol testing
was conducted to assess the efficacy of IVR,
obtaining statistically significant results.

Anxiety and distress are common responses to
cancer diagnosis and are natural reactions to
stressful situations. Preparing for chemothera-
py can be especially anxiety-provoking for first-
time patients who do not know what to expect
[CITARE 30 e 32, LEGGIERO che ho reinserito].
Reference [30] describes a pilot study using a
single-group experimental design to assess the
feasibility of a personalized Immersive VR edu-
cational video for patients undergoing chemo-
therapy for the first time. Levels of anxiety and
distress before chemotherapy treatment can
significantly impact a patient’s empowerment
and readiness for treatment; by using IVR,
patients had the opportunity to visualize the
chemotherapy process, including pre- and post-
treatment stages, as experienced by others
who had already undergone similar treat-
ments.

The findings of a study involving 33 patients
who underwent IVR during chemotherapy infu-
sion [23] indicate that the patients experienced
reduced heart rate, blood pressure, and stress
levels after each biophilic intervention, whether
in the physical presence of nature (Green
Therapy) or through IVR. Patients described
the experience as “fun” and “pleasant” when
they were in the Green Therapy or VR room, as
opposed to the control room.

The Safe-Space study was developed to assess
the acceptability and feasibility of an IVR inter-
vention that integrated relaxation and compas-
sionate mental training in an oncology setting
[24]. The study aimed to evaluate the impact of
the intervention on physical and psychological
well-being as well as quality of life. Mental well-
being demonstrated improvement after each of
the three intervention sessions compared to
control sessions (IVR1 P <0.01; IVR2 P <0.01;
IVR3 P <0.01).

Am J Transl Res 2024;16(11):6314-6325
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Table 3. Studies included

Author Year Objective

Design

Sample

Results

Rutkowski 2021

Schneider 2003 VR proves to be an effective distraction

[16] intervention in reducing pain levels associated with
chemotherapy-related symptoms in older women

with breast cancer.

Ashley Verzwyvelt.
2021 [23] distress experienced by cancer patients

undergoing chemotherapy.
Wong 2021 [17]

Birkhoff 2021 The study aimed to investigate the influence

[30] of a nursing intervention on anxiety levels and

perceived self-efficacy.

Janssen 2022

undergoing chemotherapy.

Schneider 2011
[13] elapsed time compression effect.

Chirico 2020 [14]

patients and their adherence to therapies.

To assess the effectiveness of a VR intervention in
[9] alleviating treatment-related anxiety and fatigue
among cancer patients undergoing chemotherapy.

VR has the potential to alleviate both the pain and

The study aimed to evaluate the feasibility and ac-
ceptability of IVR as an intervention for relaxation
and distraction, with the goal of reducing anxiety.

The objective was to investigate the feasibility
[27] and acceptability of utilizing VR for adult patients

The use of VR during chemotherapy resulted in an

Interventions that enhance treatment tolerance
are pivotal for improving both the quality of life for

Descriptive
observational

Observational,
pre-post

Observational,
case-crossover

Observational,
qualitative

Observational,
descriptive

Observational,
descriptive

Observational,
descriptive

Observational,
descriptive

453 patients receiving virtual reality and
chemotherapy infusion

The implementation of a virtual reality distraction
intervention was examined for its impact on the
levels of suffering related to chemotherapy symp-
toms in a group of 16 women aged 50 and over.

The study involved 33 participants diagnosed with
breast, gynecological, gastrointestinal, pancreatic,
and prostate cancers.

Participants for the study will include both pa-
tients and their parents, as well as cancer nurses.
Recruitment will take place at the oncology unit of
a children’s hospital.

This study involved 35 cancer patients who were
referred for their initial chemotherapy session. The
participants were recruited from a large suburban
cancer center in Newark, Delaware.

The study included a total of 18 patients, with 5 of
them taking part in semi-structured interviews.

The study involved a combined sample of n = 137
participants diagnosed with breast, lung, or colon
cancer.

Thirty patients were included in the VR group, 30
in the Music Therapy (MT) group, and 34 in the
control group.

Drawing conclusions about the effectiveness of a virtual reality
distractor for cancer patients is challenging due to the overall
lack of methodological quality and statistical power observed in
the current literature.

There was a notable reduction in State Anxiety Inventory (SAIl)
scores immediately after chemotherapy treatments when
participants engaged in VR (P = 0.10).

A significant majority, specifically 90.63% of the patients, ex-
pressed interest in understanding how nature could influence
their health through the use of VR.

IVR enables patients to be completely engaged in an immersive
environment, providing a distraction from noxious stimuli
during chemotherapy. This engagement has the potential to
reduce painful symptoms.

There was a significant decrease in anxiety levels, heart rate,
and blood pressure from baseline to post-surgery. Additionally,
perceived self-efficacy to cope increased significantly from
baseline to the post-surgery assessment.

Patients expressed that VR was beneficial in breaking up the
monotony of their treatment. It offered an additional choice of
activities alongside other recreational options.

In a forward regression model, three predictors - diagnosis, sex,
and anxiety - accounted for a significant portion of the variabil-
ity in the altered perception of time (F = 5.06, P = 0.0008).

The VR group reported a mean post-operative anxiety score
significantly lower than that of the control group (P = 0.001).
The study results indicate that both VR and MT are beneficial
interventions for alleviating anxiety.

A total of 123 adults underwent their initial
chemotherapy treatments as part of the study.

Patients experienced an altered perception of time (P < 0.001)
when using VR, confirming the distraction capacity of the
intervention. The evaluation of the intervention revealed that
patients found the head-mounted device easy to use, and 82%
expressed a willingness to use VR again.

Schneider 2007  The study aimed to investigate the use of VR as a

[15] distraction intervention to alleviate the discomfort
of symptoms in adults undergoing chemotherapy
treatments for breast, colon, and lung cancer.

Observational,
crossover

Scates. 2020 The utilization of VR as an alternative stress and Observational, The study involved 50 patients attending their During data collection, the principal investigator observed the

[31] pain relief therapy. descriptive regularly scheduled chemotherapy infusion patients’ body language and facial expressions before, during,
sessions. and after the VR experience. Although the patients reported
feeling significantly less frustrated, the reduction in stress and
pain was not statistically significant.
Oyama 2000 [26] BSW has proven to be effective in reducing stress,  Observational, The study included a total of 30 participants, Statistically significant reductions were observed in both

improving mental well-being, and is suggested to case-control
aid in alleviating side effects and mental disorders

in patients undergoing cancer chemotherapy.

comprising 6 males and 24 females. fatigue and vomiting scores 3-5 days after chemotherapy (both
P < 0.05), indicating noteworthy effects. The virtual reality
system represents a novel therapeutic method that can be

employed in palliative medicine.
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loannou 2020
[19]

Schneider 2004
[18]

Bani 2018 [12]

O’Gara 2022 [24]

Keener. 2018
[10]

Garcia 2014 [20]

Pourmand 2017
[29]

Zeng 2019 [22]

Zeng 2018 [21]

Zasadzka 2021
[11]

Leggiero 2020
[32]

Burrai 2023 [33]

Immersive virtual reality for chemotherapy infusion: a scoping review

In recent years, VR has emerged as an intriguing
alternative to traditional exposure-based therapies
for various symptoms.

The study aimed to explore the use of VR as an
intervention through distraction to alleviate the
discomfort of symptoms in women undergoing
breast cancer chemotherapy.

The study aimed to assess the effectiveness of im-
mersive VR as a distraction technology in reducing
pain and anxiety among breast cancer patients.

VR integrates relaxation and compassionate
mental health training to assess acceptability

and feasibility in an oncological context. It also
evaluates the impact on physical and psychological
well-being as well as quality of life.

The purpose of this article was to ascertain the ef-
fectiveness of standardized and digitally registered
education as an alternative teaching method.

Anxiety is among the most prevalent symptoms
reported by patients undergoing their initial
chemotherapy treatment.

IVR simulations have the potential to enhance pain
management by reducing the patient’s perception
of both pain and anxiety.

The use of VR interventions on health-related
outcomes in cancer patients.

While existing evidence supports the use of VR

in treating mental disorders, it remains uncertain
whether IVR exercises would be beneficial for
mental health.

IVR can provide women with breast cancer a
secure environment for implementing various
interventions.

VR has the potential to alleviate some of the nega-
tive aspects of the disease by allowing individuals
to escape into environments where they can expe-
rience more positive thoughts and emotions.

Review of the literature, aiming to evaluate the ef-
fectiveness of VR in reducing anxiety, fatigue, and
pain in patients undergoing chemotherapy, provid-
ing evidence to inform clinical decision-making.

Observational,
descriptive

Observational,
cross-over

Observational,
randomized
control

Observational,
pre-post

Descriptive,
observational

Descriptive,
observational

Descriptive,
observational

Descriptive,
observational
Descriptive,
observational

Descriptive,
observational

Descriptive,
observational

Descriptive,
observational

A total of 882 titles and abstracts were reviewed,
and 23 studies were included in the review.

The study was conducted at the outpatient clinic
of a global cancer center in the Midwest. The
sample included 20 women aged between 18
and 55.

The study included a sample of 80 female
patients diagnosed with breast cancer, recruited
from a cancer center in Jordan.

20 participants

Utilizing a pre/post-test design, the study involved
92 patients who received registered instruction.

Ten articles were identified as pertinent to the
clinical question, and they underwent evaluation
for quality and methodological rigor.

The search terms used resulted in 97 potential
articles, and after screening, 45 articles were
identified as meeting the study criteria and were
consequently included in this review.

A total of 6 empirical studies met the eligibility
criteria.

Four studies documented significant

improvements in anxiety and depression
measures following immersive IVR exercise.

The initial search yielded a total of 144 records,
and after applying the review criteria, 11 articles
were identified and selected for analysis.

721 patients across all the literature reviewed,
from combined clinical study data.

An overall sample of 459 patients.

This study contributes to the evidence indicating that
distraction is an effective mechanism for managing symptoms.

The primary research variables were symptom distress, fatigue,
and anxiety. The results indicated significant decreases in
symptom discomfort and fatigue immediately after chemo-
therapy treatments when women utilized the virtual reality
intervention.

The utilization of immersive VR as an adjuvant to surgery has
been found to be more effective than morphine alone in al-
leviating pain and anxiety. Additionally, VR is considered a safe
intervention compared to pharmacological treatments.

There is a statistically significant difference in mean scores for
EDA at mid-session and post-session compared to pre-session
(1.658, 4.973) = 13.364, P < 0.05. There has been a statisti-

cally significant reduction in stress levels from baseline to the

third session.

The digitally recorded educational method has led to a
significant decrease in anxiety and an increased retention of
knowledge.

Educating patients by nurses before their initial chemotherapy
infusion in a tranquil environment proves to be the most effec-
tive approach. Strengthening the integration of successful pa-
tient education programs contributes to holistic care by placing
greater emphasis on the psychosocial aspects of oncology.

VR is poised to revolutionize the current approach to pain
management, medical training, neurocognitive diagnosis, and
physical rehabilitation.

The study investigates the effectiveness of virtual reality-based
interventions in cancer rehabilitation.

The results indicate a preference for IVR exercise in alleviating
symptoms of anxiety and depression.

IVR can positively impact both mental and physical functions,
such as alleviating anxiety during oncotherapy.

The results of this review suggest that virtual reality can be
used as an innovative delivery system.

The quality of the evidence is very low, and the strength of the
recommendation is weak. Additional research holds significant
potential to reduce uncertainty regarding the effects of VR
during chemotherapy.

Abbreviations: BC: breast cancer; BSW: wellness system in bed; EDA: electro dermal activity; IVR: virtual reality immersive; MT: music-therapy; SAl: state anxiety Inventory; VR: virtual reality; HDM: head-mounted device.

6321

Am J Transl Res 2024;16(11):6314-6325



Immersive virtual reality for chemotherapy infusion: a scoping review

Some literature reviews [22, 29, 32] provide
data that strongly support the hypothesis that
IVR simulations can improve pain management
and especially decrease the anxiety and dis-
tress that subjects present before entering the
health care facilities where they receive treat-
ment. IVR can have a positive effect on mental
and physical functions, such as relieving anxi-
ety during oncotherapy, pain syndrome, and
improving quality of life [11]. A recent review
[33], however, takes a more critical and cau-
tious stance, concluding that the evidence
remains limited and further research is neces-
sary before the effects of VR during che-
motherapy are fully understood and can be
recommended.

Discussion
Summary of evidence

Nurses, drawing on their expertise, have long
employed various strategies to manage the
diverse physical and psychological symptoms
experienced by patients during chemotherapy
infusion. This includes a holistic approach that
addresses not only the biological effects of the
disease but also its psychosocial implications
[15, 19]. In cancer care, the management of
anxiety can be approached through both phar-
macological and non-pharmacological means.
This review aimed to explore the potential ben-
efits of integrating IVR for cancer patients un-
dergoing chemotherapy infusion, focusing on
reducing anxiety and distress levels, while
enhancing the proactive role of nurses.

While pharmacological treatments, such as the
use of benzodiazepines to address anxiety and
distress, may be effective, they often carry side
effects and entail risks of addiction and inter-
actions with chemotherapy drugs. As a result,
non-pharmacological interventions can be sa-
fer alternatives. These interventions encom-
pass a spectrum of techniques, including deep
breathing exercises, imagery, relaxation prac-
tices, and the utilization of distraction. Notably,
contemporary clinical approaches underscore
the significance of non-pharmacological meth-
ods within nursing care, promoting patient
recovery by enhancing social, cognitive, and
emotional functions [CITARE 12].

Chemotherapy nurses play a crucial role in edu-
cating both patients and their families about
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cancer and its treatment. Due to their frequent
interactions with patients, nurses have a cen-
tral role in offering education and support [20].
In outpatient settings, the task of preparing
patients for their initial chemotherapy treat-
ment can be challenging, as a large amount of
information needs to be conveyed in a short
time. Moreover, patients often experience anxi-
ety and an overwhelming sense of apprehen-
sion, particularly during the first infusion, which
can hinder their ability to retain crucial informa-
tion [10, 20].

IVR is a sophisticated computer-simulated te-
chnique that engages multiple senses, allow-
ing individuals not only to see but also to hear
and feel stimuli within a simulated environment
delivered through a head-mounted device. This
technology offers a seamless and natural expe-
rience by projecting captivating scenarios that
capture the user’s attention. The immersive
nature of IVR minimizes distractions by external
factors, and its intuitive HDM requires no prior
training before being used in clinical settings
[19].

In this scoping review, we identified 23 studies
investigating the use of IVR in managing anxi-
ety and distress among patients undergoing
chemotherapy infusion. The included studies,
published between 2000 and 2023, feature a
variety of research designs, including observa-
tional studies and randomized controlled trials.
Our findings highlight a growing interest in the
potential of IVR as an effective tool for alleviat-
ing psychological distress and improving the
overall patient experience during chemothera-
py. Additionally, the evidence suggests that IVR
may support the nursing process by enhanc-
ing patient engagement and reducing the per-
ceived burden of treatment.

In various studies, the application of VR for
patients undergoing chemotherapy infusion,
particularly during initial sessions, has been
shown to reduce fear and anxiety associated
with the treatment process. As a result, pa-
tients have reported greater satisfaction, whi-
ch, in turn, facilitates the nurse’s implementa-
tion of the nursing process [17]. The use of IVR
has allowed patients to immerse themselves in
diverse nature-themed environments, fostering
an appreciation for nature’s beauty and engen-
dering a sense of calmness. This approach has
also reduced apprehension about chemothera-
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py appointments and increased feelings of
tranquility during nursing procedures [23].

An intriguing example involves the creation of a
3D video using IVR technology to illustrate a
“typical” day of a patient receiving chemothera-
py infusion. This visual depiction, which involves
collaboration between physicians and nurses,
helps patients understand the therapeutic pro-
cess and alleviate negative emotions. As a
result, this approach contributes to a more
favorable acceptance of the therapy and a sub-
sequent reduction in anxiety and distress lev-
els [30].

Compared to previous activities such as read-
ing, using laptops, playing smartphone games,
or even sleeping during chemotherapy ses-
sions, the introduction of IVR scenarios made a
notable difference in patients’ experiences. IVR
scenarios evoked smiles and sparked interest,
inducing a sense of relaxation, while also alter-
ing patients’ perception of time. Since clinical
factors such as anxiety and distress can influ-
ence the perception of time, the IVR-enhanced
infusion sessions appeared to reduce the
patients’ perception of time [13, 27].

The administration of chemotherapy drugs re-
quires complex nursing care, where the nurse
must understand and manage various drug
prescriptions, infusion rates, and the routine
administration of therapies to address side
effects, such as antiemetics and pain relief
medications. For patients experiencing height-
ened tension, effectively coping with treatment
and cooperating with the healthcare team, par-
ticularly the nurse, can become challenging,
complicating the procedures. IVR has shown
promise in addressing this issue by reducing
anxiety, which leads to a reduced perception of
symptoms such as pain and nausea. This, in
turn, contributes to an overall improvement in
the quality of complex nursing care [15].

Several studies underscore the crucial role of
nurses in preparing patients for chemotherapy
drug administration, which is often performed
through peripheral or central venous access
(such as Porth Cath, PICC, or midline cathe-
ters). This procedure can evoke anxiety and
apprehension in the patient. The studies indi-
cate that with effective information dissemina-
tion and the utilization of IVR technology, a
stronger therapeutic alliance can be estab-
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lished. Consequently, this approach leads to a
reduction in anxiety and distress levels experi-
enced by patients [18, 27, 31].

To provide a comprehensive view, it is impor-
tant to acknowledge the negative experiences
associated with the application of IVR during
chemotherapy. Semi-structured interviews with
patients highlighted both the effectiveness and
some drawbacks of IVR in the context of drug
treatment. One significant challenge identified
was the time constraints faced by nurses who
were already heavily engaged in various respon-
sibilities such as drug preparation, administra-
tion, and management. These time constraints
hindered their ability to operate the necessary
displays for IVR use, leading to unfavorable
implications for nursing care [27].

Furthermore, the use of IVR headsets can intro-
duce technical challenges that impact nursing
care quality. Issues such as mask discomfort,
low audio volume, and suboptimal image clarity
have been reported by nurses during the infu-
sion process. These technical difficulties not
only pose the risk of compromising the profes-
sionalism of nursing care but also introduce the
potential for distractions that could result in
errors [31].

In a different study, some patients reported
a sense of discomfort during IVR sessions.
Specifically, participants indicated that the IVR
intervention failed to alleviate anxiety and dis-
tress as expected, and instead evoked feelings
of compassion for their own condition [24]. This
highlights the complexity of individual respons-
es to IVR and underscores the need for a bal-
anced consideration of its potential benefits
and limitations in different patient scenarios.

Limitations

The limitations of this review include the scar-
city of scientific literature, in particular the lack
of large, randomized, blinded studies focusing
on the role of nurses in managing cancer pa-
tients undergoing chemotherapy infusion with
IVR. Few studies in fact described the specific
scenarios during these treatments or assess-
ed whether distraction effectively reduces an-
xiety and distress in patients and how nurses’
work might have benefited from this approach.
Additionally, none of the studies included in this
review reported long-term patient outcomes.
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Conclusions

Reviewing the limited available literature indi-
cates that IVR can reduce distress and anxiety
in patients undergoing chemotherapy infusion.
Distraction through HDM with headphones and
complete isolation from the outside world ben-
efits nursing procedures during drug treat-
ment, helping patients manage treatment with
reduced distress and anxiety. The review sug-
gests that further research with larger samples
is needed to better understand the benefits of
using IVR not only in oncology but also in other
clinical settings, especially in the Italian con-
text.
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