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ARTICLE INFO ABSTRACT
Key Words: Objectives: This study aims to assess the effects of immersive Virtual Reality in people with cancer undergo-
Antiblastic Therapy ing antiblastic therapy, on anxiety, fatigue and pain.
Anxiety Data Sources: This is a randomized controlled three-arm trial. Seventy-four cancer patients were recruited from a
Cancer regional hospital in Italy, and randomly allocated into three groups: a Virtual Reality group (n=25), a narrative
FaFlgue medicine group (n=25) and a standard care group (n=24). The primary outcome was anxiety. Secondary out-
Pain . . . . I . .
Virtual Reality comes 1qcluded fatigue and pain. The outcomes were evalgated 1mrr.16d1ately before and after the interventions.
The findings showed that anxiety decreased more in the Virtual Reality group (Apre-post = 6.24, 95% Cl 2.578 to
9.902, p=.001, d = 0.63) than in the narrative medicine group, whereas it did not change for those in the standard
care group. Fatigue decreased in the Virtual Reality group (Apre-post = 0.576, 95% CI 0.246 to 0.907, p=.001, d =
0.23), while remaining stable in the narrative medicine group, and increasing in the standard care group. Average
levels of pain did not change before and after the intervention [F(1,71) = 1.06, p=.307, np2 =.015].
Conclusion: Findings show that virtual reality is effective to reduce anxiety and fatigue in people with cancer
undergoing antiblastic therapy.
Implications for Nursing Practice: Virtual Reality can be recommended as an complementary intervention to
manage anxiety and fatigue in people with cancer during antiblastic therapy.
Trial registration: ClinicalTrials.gov NCT05629507.
© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
INTRODUCTION chemotherapy, and sometimes reducing survival rates.” Pain is often

The introduction of innovative antiblastic therapy (AT) has increased
the effectiveness of cancer treatment but has not reduced the side-effects
of intravenous chemotherapy.! The symptoms frequently manifested by
people receiving chemotherapy include anxiety, fatigue, and pain.”

Anxiety is present in about 10% of people during chemotherapy,
while one-third of people with depression also show clinically signifi-
cant anxiety states.” Cancer and treatments cause fear of dying,
reduction in quality of life, loss of social relationships, loss of control
over one's life, and anxious symptoms. Fatigue occurs in 60% to 90%
of people receiving chemotherapy.” It negatively affects every aspect
of quality of life, persisting even for months or years after
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produced by peripheral neuropathy, which occurs in 90% of people
treated with neurotoxic chemotherapy.® Recipients report neuro-
pathic pain either when a nerve is subjected to pressure from a tumor
or as phantom limb pain.” Therefore, given the current persistence of
these major healthcare problems, it appears crucial to find new inter-
ventions that can increase people’s tolerance to chemotherapy, posi-
tively influencing anxiety, fatigue, and pain.® One of the most
innovative and promising interventions is virtual reality (VR).?

VR can be defined as a simulated experience, consisting of an
experiential environment created by hardware and software technol-
ogy capable of eliciting sensations of real experiences.'® There are
three types of VR: 1) immersive,'! 2) semi-immersive,'? and 3) non-
immersive.'® Immersive VR uses a head-mounted display (HMD) sys-
tem technology enabling individuals to isolate themselves from the
physical environment in which they are and to become immersed in
a multisensory virtual environment of a visual, auditory, and tactile
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type. Semi-immersive is a mixture of nonimmersive and immersive
VR, which uses a three-dimensional (3D) space or a virtual environ-
ment where users can act through a computer screen or a VR box/
headset. This technology allows users to remain connected to physi-
cal environment. Nonimmersive VR is delivered through a monitor or
projector, so users are not immersed in a virtual environment and
still perceive the external environment totally. VR produces its effects
on the mind—body axis through four fundamental mechanisms: 1)
distraction, 2) presence, 3) immersion, and 4) interactivity.

VR produces the state of distraction because it simultaneously
sends wide and diversified multisensory stimulations to the brain,
influencing the cognitive process of attention and thus shifting the
focus of attention from unpleasant to pleasant and interesting stim-
uli, through a remodeling of the perceived environment.'* The activa-
tion of the cognitive variables able to affect the outcomes of this trial
is the necessary condition for transferring participants’ consciousness
deep into virtual environments. Therefore, VR uses scenarios as a dis-
traction cognitive strategy, immersing the individual in the virtual
environment and activating several senses,'® so that people can
choose to retire from the stressful situation of chemotherapy, moving
into another space—time situation in a pleasant, soothing environ-
ment and losing track of time. Presence can be defined as the experi-
ence of being in an environment while one is not physically in that
environment; people respond by behaving consistently with the
experience perceived.'® Immersion can be described as a technologi-
cal feature based on various input and output devices, capable of pro-
ducing sensory and perceptual information that creates the illusion
of being immersed in a real world.'® The combination of more sen-
sory and perceptual information with stereoscopic visual inputs and
audio inputs can increase the level of immersion, generating depth in
the perception of reality. VR, by causing deep immersion, distracts
people from the hospital environment and prevents them from
focusing on competing negative stimuli. Finally, interactivity, which
can be defined as that perception process in which the user can inter-
act with the virtual context, provides a high level of involvement and
realism."”

Virtual Reality During Chemotherapy

Few systematic reviews and meta-analyses have studied the
effects of VR on anxiety, fatigue, and pain in patients with cancer
during chemotherapy.'®?> Regarding anxiety, in a systematic
review and meta-analysis including three trials and 117 patients
with breast cancer, VR showed an improvement in anxiety level
(standardized mean differences [SMD]=-2.07; 95% confidence
interval [CI] = —3.81 to —0.34).!® In another systematic review and
meta-analysis with four trials and 227 patients with different types
of cancer, VR significantly reduced anxiety levels (SMD = —3.03; 95%
Cl=-6.20 to 0.15)."° In a systematic review with eight studies
involving 475 patients with different types of cancer, VR improved
anxiety but with high heterogeneity among the trials,’® as con-
firmed by a systematic review with 14 studies.>” These results dif-
fered from a systematic review and meta-analysis with three trials
and 357 patients with different types of cancer (MD = -6.57; 95%
CI=11.59 to —1.54)*! and from a systematic narrative review with
six studies and 356 patients with different types of cancer.?? VR
showed statistically significant improvements on fatigue levels in a
meta-analysis with two trials and a sample of 184 patients with
breast cancer (SMD=-0.92; 95% Cl=—-4.47 to 2.62),'® in a meta-
analysis with two randomized controlled trials and a sample of 42
patients with different types of cancer (MD = -2.50; 95% Cl=—4.28
to 0.73),'° and in a systematic review with four trials, where three
studies reported statistically significant reductions in symptom
fatigue.® VR showed statistically significant reductions of pain in a
meta-analysis including two trials with 112 patients with breast
cancer (MD=17.44; 95% Cl=-2193 to — 12.94),'® in a meta-

analysis with four studies (MD = —1.63; 95% CI = — 4.15 to 0.89),'? in
a mini-review of 19 studies, 18 of which showed a statistically sig-
nificant reduction in 291 patients with different types of cancer (P <
.05),%* and in a comprehensive literature review of five studies.’*

The literature shows several gaps: a) randomized controlled
trials on the effects of VR on anxiety, fatigue, and pain are few;
b) no randomized controlled trial has simultaneously studied the
major outcomes affecting patients receiving chemotherapy; c) all
of the randomized controlled trials evaluating the impact of VR
on anxiety, fatigue, and pain showed very small sample sizes,
which notably reduces their statistical power and generalizability;
d) almost all randomized controlled trials had only two parallel
groups, of which the control group was in 90% of cases standard
care; e) no randomized controlled trial used a strong control
group as narrative medicine; and f) only very few randomized
controlled trials assessed cybersickness and used a structured sat-
isfaction questionnaire.

This randomized controlled trial was therefore designed to over-
come these issues by 1) including three groups: immersive VR, narra-
tive medicine, and standard care; 2) simultaneously studying
anxiety, fatigue, and pain outcomes; 3) calculating the sample size;
4) studying cybersickness; and 5) assessing user satisfaction with VR
through a structured questionnaire.

Research Hypothesis

In patients with cancer receiving intravenous AT, the application
of immersive VR prevents or reduces anxiety, prevents or reduces
fatigue, and prevents or reduces pain, compared with people receiv-
ing narrative medicine and with people receiving standard care only.

METHODS
Trial Design

We conducted a randomized controlled trial with three parallel
groups in a 1:1:1 allocation ratio, pre-post test, and longitudinal in
people with cancer undergoing intravenous AT. The three groups
were 1) VR, 2) narrative medicine, and3) standard care. This trial fol-
lowed the CONSORT-outcomes 2020 extension for randomized
trials.”®

Participants

Eligible participants were recruited in a regional hospital in Italy,
between July 1 and November 1, 2022. Inclusion criteria were 1) age
>18 years, 2) diagnosis of cancer with indication for intravenous AT,
3) cognitively able to participate, 4) no significant acoustic deficit, 5)
no significant visual impairment, and 6) sufficient ability to write and
read in Italian. Exclusion criteria were 1) use of antipsychotic drugs,
2) epilepsy, and 3) use of drugs or alcohol. Participants were enrolled
through consecutive sampling. This trial was registered on the US
National Institutes of Health (www.clinicaltrials.gov) with registra-
tion number NCT05629507.

Interventions

The first group were people receiving AT who were treated with
VR. To activate the cognitive variables able to impact on the outcomes
(ie, distraction, presence, and immersion), as conditions necessary to
move participants’ consciousness deeply into virtual environments,
we used high-quality technological equipment of the latest genera-
tion of immersive VR, with high onboard computing power, stand-
alone, with sophisticated software and excellent optical components,
producing low-latency, wide field of view and greatly improving the
VR experience. This technology showed the best cost-effectiveness
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and provided immersive and patient-friendly technology. Based on
these characteristics, the Oculus Quest 2 HMD was chosen. This
equipment allowed participants to observe specific virtual environ-
ments, named scenarios, in contemplative mode: a passive observa-
tion of the virtual environment with the possibility of navigating
with a joystick. The scenarios were characterized by multimedia con-
tents in VR, from 4K up to 8K for video definition, and 360° spherical
video of images filmed in 360° in the real world. They were posted on
a specific YouTube channel and protected by a password. The scenar-
ios included 310 videos classified into nine categories: 1) Africa, 2)
hills, 3) rivers, lakes, and waterfalls, 4) islands, 5) deserts, 6) beaches,
7) mountains, 8) sea, and 9) submarines. To increase the immersive
experience, and the intensity of the sense of presence, it was also
important to stimulate the auditory sensory modality. The audio con-
tents of scenarios had a background of nature sounds and soothing
musical stimuli, in high definition, panning stereo, listened to via ear-
phones to ensure an immersive audiovisual experience with high-
intensity multisensory immersion. This created an experience of
being in another place with all the senses, rather than in the hospital
receiving chemotherapy.

Our scenarios were natural environments, because immersion in
such environments is able to activate a distraction that is both pow-
erful, with near-total refocus attention, and positive, because it
causes deep inner peace and relaxation.”® Moreover, immersion in a
virtual environment has an analgesic effect,>” because attention to
painful stimuli is reduced, and a block is activated at the neurological
gateway level of transmission of pain signals to the brain, causing
slower reaction to pain or a reduction of pain perception at conscious
level.?” The possibility of choosing between numerous different
scenarios allows personalized intervention, higher flexibility in
the cognitive stimulation, especially in maintaining attention to a
scenario, and a wider range of emotional variations. VR was
administered just after AT began. With participants sitting on
outpatient chairs, after infusion started, a nurse helped each par-
ticipant to position the VR headset and the joysticks. Participants
could move their eyes and head freely, adjust the volume to their
preferred level, and stop the VR session at any time for any rea-
son. In accordance with previous study,”’ immersion duration
was 30 minutes. After this period, the nurse removed the VR
headset visor from the participant.

The second group consisted of participants treated with narra-
tive medicine. Narrative medicine is an intervention able to collect
and interpret the experiences expressed by people on their condi-
tion during an illness.”® According to the hermeneutic approach,
sharing the plurality of meanings that emerge from the encounter
between nurse and person receiving treatment can contribute to a
co-construction of the meaning of a lived experience.?® In situa-
tions of suffering and illness, narration has a high evocative power
and allows the re-elaboration of one's own experience by imple-
menting reparative and beneficial mechanisms.?® Nursing narra-
tive was first developed in the studies of Paterson and Zderad,*°
considering the experiences as those arising from the person
receiving treatment and the nurse sharing the same spatial and
temporal dimension. Narration of these experiences can be
enhanced through writing, speech, poetry, drawing, and photogra-
phy. In this group, the writing method was used, which allows the
individual story to emerge from the subjective experience and
allows researchers to collect the different stories of participants, to
study and highlight certain contents that unite and characterize a
certain type of experience.”® The narrative medicine intervention
was administered just after AT began. With participants sitting on
outpatient chairs, after infusion started, a nurse delivered a pen
and notepad to them, explaining that for 30 minutes they could
express through free writing the cognitive, emotional, and percep-
tual aspects of their subjective experience during the infusion of
AT. The nurse also explained that during the writing he would

always be available to guide participants in expressing cognitive,
emotional, and perceptual contents if requested. After 30 minutes,
the nurse collected the notepads.

The third group were people receiving AT in standard care. These
participants were not treated with VR or narrative medicine, and
they were free to choose different activities during AT infusion, such
as talking with health personnel, reading, writing, watching TV, lis-
tening to music, or watching videos on their smartphone.

OUTCOMES
Primary Outcome

Anxiety was measured through the State-Trait Anxiety Inven-
tory-Y (STAI-Y1).2! This is a self-administered measure of the state
of anxiety, through questions asking how the participant feels at the
time of administration. It includes 20 items rated on a 4-point Likert
scale, with 1="not at all," 2 ="a little,” 3 ="enough," and 4 ="very
much." The final score can vary from a minimum of 20 to a maxi-
mum of 80. The higher the score, the higher is the subject's level of
anxiety. A Cronbach « coefficient of 0.86 showed optimal reliabil-
ity.>! A change of 10 points on the final score represents the mini-
mal important difference. *? In a population similar to our study
sample, internal consistency showed a Cronbach « coefficient of
0.95.%% Anxiety levels were assessed before the start of AT infusion
and immediately afterward.

Secondary Outcomes

Fatigue was measured with the Revised Piper Fatigue Scale.>* The
scale is a self-administered questionnaire consisting of 22 items that
measure four dimensions of fatigue: 1) behavioral severity, 2) cogni-
tive severity, 3) affective meaning, and 4) sensory/emotional severity.
Each item can produce scores on a scale from O to 10, with higher
scores meaning a worsening of fatigue. A Cronbach « coefficient of
0.89 showed optimal internal consistency.>* In a population similar
to our sample, the Cronbach « coefficient was 0.93 for the Behavioral
severity subscale, 0.94 for the Affective meaning subscale, 0.89 for
the Sensory subscale, and 0.80 for the Cognitive/mood subscale, with
0.95 for the total Revised Piper Fatigue Scale showing excellent inter-
nal consistency.>”

Pain was measured with a visual analogue scale scored from 0 to
10, where 0 indicates no pain and 10 indicates the worst possible
pain.®® This scale demonstrated consistency and diagnostic accuracy
for evaluation of pain in a population similar to the study sample.?’
Fatigue and pain levels were assessed before the start of AT infusion
and immediately afterward. The type of pain measured refers to any
painful symptomatology that a cancer patient undergoing AT may
experience.

In the VR group, the onset of symptoms of cybersickness, a type of
motion sickness caused by exposure to VR, was evaluated at the end
of the intervention. Cybersickness was assessed using the VR Symp-
tom Questionnaire®® that evaluates 23 different symptoms, 12 non-
ocular and 11 ocular. The score for each symptom is measured by 7-
point scales, from O to 6, where 0=no symptoms, 1 and 2 =slight
symptoms, 3 and 4=moderate symptoms, and 5 and 6=severe
symptoms. If each symptom at any level of severity occurred with a
frequency <20%, cybersickness is considered negligible.

In the VR group at the end of the session, we measured partici-
pant satisfaction through the VR participant satisfaction question-
naire, based on the framework of Buche et al° Participants
answered the eight items of the questionnaire on a 5-point Likert
scale (from 1 = disagree completely to 5 = agree completely). Higher
scores on the scale indicated higher participant satisfaction with the
VR session.
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To promote outcome data quality, during collection the data were
stored every day in a cloud system with password, where every day
an independent researcher checked each data set for any type of mis-
take. After data collection, another independent researcher checked
the final dataset for missing data. All outcomes have been identified
as per trial registration. Participants’ socio-demographic and clinical
information was collected at baseline.

Sample Size

With an a priori analysis approach, sample size was calculated
based on an improvement on primary outcome anxiety measured by
State-Trait Anxiety-Y Inventory scores. We computed an a priori
power analysis G*Power®® for an ANOVA with interaction (three
groups, one numerator degree of freedom). A similar trial® showed a
large effect of VR treatment across time (17%,=0.11) on anxiety mea-
sured by State-Trait Anxiety-Y Inventory. Based on this previous
research, we used a large effect size f=0.40, a probability of error
o =0.05, and a power of 0.80 (1 — ) to calculate the total sample size
for an ANOVA with interaction. The total sample was 64 subjects.
Finally, to avoid possible dropouts, we enrolled at least 10% more
patients. Interim analyses were not applicable.

Randomization

To generate the random allocation sequence, an independent
researcher used a software random number generation (www.ran
domizer.org) with simple randomization. The randomization list
included the allocation type for the 74 participants, using three
numerical code for the three allocation groups: 1 for VR group, 2 for
the narrative medicine group, and 3 for the standard care group. To
implement the random allocation sequence, sequentially numbered,
opaque, sealed envelopes were used.

A first nurse enrolled participants who met the inclusion criteria,
offering the opportunity to participate in the study, informing each
potential participant about the characteristics of the trial, and obtain-
ing written informed consent from willing participants. A second
nurse researcher assigned participants to one of the three interven-
tions through the randomized list, by opening the next numbered,
opaque, sealed envelope in the sequence. In line with previous stud-
ies,!” for participants allocated to the VR group, a preliminary famil-
iarization phase was introduced. In this phase, participants used the
VR equipment before the start of the experiment, thus reducing a
possible surprise effect and naive attractiveness. In the familiariza-
tion phase, participants were guided in their first manipulations,
learned to use the viewer and the joysticks, and tried the scenarios
for 5-10 minutes to optimize the effects of the virtual experience.'’
Participants were given a booklet listing the VR scenarios available
including type, name, and length. Thus, participants could choose
precisely in which scenario they wanted to immerse themselves dur-
ing AT, in other words, which virtual environment they considered
most effective for them. Due to the nature of VR and narrative medi-
cine interventions, it was impossible to obtain a blinding between
participant and knowledge of the group, so this study is open-label
type.

Statistical Methods

To test the study hypotheses, we conducted 3 x 2 mixed between-
within ANOVA, specifying the outcomes of anxiety, pain, and fatigue
with its four subscales as dependent variables, the group as the
between-subject predictor (3 levels: VR vs. narrative medicine vs.
standard care), the time as the within-subject predictor (two levels:
pre- vs. post-intervention), and their interaction. The group differen-
ces are reported using 95% Cls and effects size (Cohen d). Also, we
conducted pairwise comparisons with Bonferroni correction to

understand better how the outcomes changed over time for partici-
pants belonging to the three different groups.>* A descriptive analysis
was performed for baseline group characteristics, for cybersickness
measure, and for participant satisfaction with VR. To study the reli-
ability of instruments for anxiety and fatigue, Cronbach « coefficients
were calculated. We conducted a new group comparison to check
that participants were assigned randomly to the three interven-
tions based on their sociodemographic and clinical variables. No
outcome data from the analysis and reporting were excluded.
Nonadherence to protocol was analyzed by number of dropouts
in outcome analysis population. The threshold for level of signifi-
cance was «=0.05 with two-tailed test for all analyses. The IBM
SPSS Statistics v.28 software (IBM Inc., Armonk, NY, USA) was
used to analyze the data.

Ethical Considerations

The study was approved by the local ethics committee with regis-
tration number 97/18/CE. The trial was conducted according to ethi-
cal principles of Declaration of Helsinki. Upon informing the patients
about the study content, all participants provided written informed
consent.

RESULTS
Participant Characteristics

A total of 84 potential participants were screened for eligibility;
10 were excluded and 74 participants were randomized into the
three arms: 25 in the VR group, 25 in the narrative medicine group,
and 24 in the standard care group. Recruitment was conducted
from June to October 2022. All participants completed the interven-
tions and all measurements without dropouts. The participants’
flowchart is presented in Fig. 1. Participants’ mean age was 59.3
(range: 33 to 83; SD: 10.8) years. Almost all (97.2%) were Italian,
74.3% were female, 47.2% were diagnosed with breast cancer, and
55.4% were in cancer stage IV. On average, the time since diagnosis
or recurrence was 1.7 years (SD=1.5), and 55.4% had undergone
surgery. In 72.9% of cases, the AT session lasted less than 3 hours.
Group comparisons to check that participants were assigned ran-
domly to the three interventions based on their sociodemographic
and clinical variables showed nonsignificant P values, confirming
random assignment. Detailed participant characteristics are shown
in Table 1.

Anxiety

Mean anxiety significantly decreased over time [F(1.71)=11.05, P
<.001, n,? =.135]. The interaction of time by groups was marginal [F
(2.71)=2.71, P < .074, n,*>=.071]. Pairwise comparisons highlighted
that anxiety decreased significantly for participants both in the VR
group (Apre-post = 6.24, 95% CI=2.578 t0 9.902, P < .001, d =0.63) and
in the narrative medicine group (Apre-post=4.13, 95% CI=0.388 to
7.862, P < .031, d =0.39), whereas it did not change for those in the
standard care group (Apre-post = 0.280, 95% Cl=-3.382 to 3.942, P <
.879, d =0.03). Comparisons between groups are presented in Fig. 2.
The Cronbach « coefficient of the State-Trait Anxiety Inventory was
0.90.

Fatigue

Mean levels of fatigue before and after the intervention were not
significantly different [F(1.71)=0.28, P < .870, n,”=.000]. However,
differences between fatigue before and after the interventions varied
according to the intervention received by participants [F
(2.71)=11.19, P < .001, n,,> =.024]. Specifically, pairwise comparisons
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FIG. 1. Participants’ flowchart.

suggested that the overall levels of fatigue decreased for participants
in the VR intervention (Aprepost = 0.576, 95% Cl=0.246 to 0.907, P <
.001, d=0.23), remained stable for those in narrative medicine (Apre_
post = 0.02, 95% CI=—0.335 to 0.339, P < .991, d =0.00), and increased
significantly for those in standard care (Apre—post =-0.531, 95%
Cl=-0.861 to —0.201, P < .002, d=0.29). The estimated means
between groups are presented in Fig. 3. The Cronbach « coefficient of
the Revised Piper Fatigue Scale was 0.96.

Analyses focusing on the four subscales of fatigue as dependent
variables showed the same pattern of results as the findings on the
overall levels of fatigue. The interaction of the group by time was sig-
nificant for behavioral severity [F(2.71)=4.74, P < .012, n,?=.118],
affective meaning [F(2.71)=3,70, P < .030, 7,%=.094], cognitive
severity [F(2.71)=6.24, P < .003, 1,° =.149], and sensory/emotional
[F(2.71)=7.03, P=.002, n,%=.165]. For behavioral severity, pairwise
comparisons showed that it significantly decreased for participants
in VR (Aprepost=0.593, 95% CI=0.043 to 1.143, P=.035, d=0.20),
remained stable for those in narrative medicine (Apre-post=0.028,

95% Cl=-0.534 to 0.589, P=.922, d =0.01), and increased for those in
standard care (Aprepost = —0.607, 95% Cl= —1.157 to —0.057, P=.031,
d=0.24). Also, cognitive severity significantly decreased for partici-
pants in VR (Apreposc=0.480, 95% CI=0.032 to 0.938, P=.036,
d=0.17), remained stable for those in narrative medicine (Apre_
post=—0.010, 95% CI=-0.468 to 0.447, P=.964, d=0.00), and
increased for those receiving standard care (Apre-post = —0.640, 95%
Cl=-1.088 to —0.192, P=.006, d = 0.29). Similarly, sensory/emotional
significantly decreased for participants in the VR condition (Apye-
post = 0.672, 95% CI=0.155 to 1.189, P=.012, d =0.26), remained sta-
ble for those in the narrative medicine intervention (Ape
post=—0.025, 95% CI=-0.553 to 0.503, P=.925, d=0.01), and
increased for those in standard care (Aprepost=—0.704, 95%
Cl=-1.221to —-0.187, P=.008, d = 0.29). Lastly, affective meaning sig-
nificantly decreased for VR participants (Aprepost=0.549, 95%
CI=0.113 to 0.985, P=.014, d=0.22), remained stable for those in
narrative medicine (Apre,post=0.006, 95% Cl=-0.439 to 0.451,
P=.979, d=0.00), and increased, though not significantly, for those in
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Virtual Reality (n=25)

Narrative Medicine (n=24)

Standard Care (n=25)

Group Differences

No. % No. % No. %
Gender Male 6 24.0 6 25.0 7 28.0 X3(2)=.113
Female 19 76.0 18 75.0 18 72.0 P=.945
Age Mean (SD) 62.56 (10.08) 58.92(10.20) 58.80(11.54) F(2,71)=1.00
P=372
Nationality Italian 24 96.0 24 100.0 24 96.0 Xx*(2)=.987
Not Italian 1 4.0 0 0.0 1 4.0 P=611
Employment status Employed 18 72.0 15 62.5 19 76.0 X3(4)=1.322
Unemployed 1 4.0 2 83 1 4.0 P=.858
Retired 6 24.0 7 29.2 5 20.0
Education level Primary school 1 4.0 1 42 1 4.0 X%(6)=5.039
Secondary school 11 44.0 10 41.7 6 24.0 P=.539
High school 11 44.0 10 41.7 11 44.0
Graduate 2 8.0 3 125 7 28.0
Primary cancer Breast 12 48.0 11 45.8 12 48.0 Xx%(28)=33.933
Colon 2 8.0 2 83 6 6.0 P=.203
Rectum 2 8.0 2 83 2 8.0
Melanoma 2 8.0 0 0.0 0 0.0
non-Hodgkin lymphoma 0 0.0 0 0.0 1 4.0
Stomach 1 4.0 1 42 0 0.0
Ovary 1 4.0 4 16.7 0 0.0
Pancreasr 2 8.0 1 4.2 1 4.0
Uterine cervix 0 0.0 0 0.0 1 4.0
Larynx 0 0.0 2 83 0 0.0
Esophagus 1 4.0 0 0.0 0 0.0
Testicle 1 4.0 0 0.0 0 0.0
Prostate 1 4.0 0 0.0 0 0.0
Lung 0 0.0 0 0.0 2 8.0
Biliary tract 0 0.0 1 4.2 0 0.0
Cancer stage I 2 8.0 0 0.0 0 0.0 Xx*(6)=10.165
Il 6 240 1 42 2 8.0 P=.118
11 6 24.0 7 292 9 36.0
\Y 11 44.0 16 66.7 14 56.0
Duration of chemotherapy session < 3 hours 20 80.0 15 62.5 19 76.0 x%(2)=2.077
> 3 hours 5 20.0 9 375 6 24.0 P=.354
Time since diagnosis or recurrence  Years, Mean (SD) 1.56 (1.29) 1.71(1.78) 1.84(1.46) F(2,71)=0.21
P=.810
Surgical Intervention Yes 15 60.0 15 62.5 11 44.0 Xx*(2)=2.019
No 10 40.0 9 37.5 14 56.0 P=.364
Antineoplastic treatment Chemotherapy 17 68.0 18 75.0 17 68.0 Xx%(6)=3.157
Chemoimmunotherapy 1 4.0 1 42 0 0.0 P=.789
Immunotherapy 2 8.0 0 0.0 2 8.0
Chemobiologic 5 20.0 5 20.8 6 24.0

Note. Statistical tests: x? = chi-squared test; F = Fisher F from one-way ANOVA.
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TABLE 2
Virtual Reality Symptom Questionnaire.

Symptoms None Slight Moderate Severe

0 1 2 3 4 5 6
Nonocular Symptoms
General discomfort 22 (88%) 1(4%) 1(4%) 0 1(4%) 0 0
Fatigue 22 (88%) 1(4%) 1(4%) 0 1(4%) 0 0
Boredom 23(92%) 0 0 2(8%) 0 0 0
Drowsiness 20 (80%) 3(12%) O 2(8%) 0 0 0
Headache 23(92%) 1(4%) 1(4%) 0 0 0 0
Sweating 24 (96%) 1(4%) 0 0 0 0 0
Claustrophobia/Disorientation 24 (96%) 1(4%) 0 0 0 0 0
Nausea 22 (88%) 1(4%) 0 2(8%) 0 0 0
Dizziness 23(92%) 0 0 1(4%) 1(4%) 0 0
Stomach awareness 22 (88%) 1(4%) 1(4%) 0 1(4%) 0 0
Exhilaration 11 (44%) 2(8%) 2(8%) 1(4%) 3(12%) 3(12%) 3(12%)
Difficulty concentrating 21 (84%) 1(4%) 3(12%) O 0 0 0
Ocular Symptoms
Tired eyes 21(84%) 3(12%)  1(4%) 0 0 0 0
Sore/aching eyes 25(100%) O 0 0 0 0 0
Irritated eyes 24 (96%) 1(4%) 0 0 0 0 0
Watery eyes 23(92%) 2 (8%) 0 0 0 0 0
Dry eyes 24 (96%) 1(4%) 0 0 0 0 0
Eyestrain 22 (88%) 2(8%) 1(4%) 0 0 0 0
Hot/burning eyes 22 (88%) 2 (8%) 1(4%) 0 0 0 0
Blurred vision 18 (72%) 1(4%) 2(8%) 0 3(12%) O 1(4%)
Difficulty focusing 22 (88%) 1(4%) 1(4%) 0 0 1(4%) 0
Double vision 25(100%) O 0 0 0 0 0
Vision discomfort 20 (80%) 1(4%) 2(8%) 14%) 0 0 1(4%)

standard care (Apre-post = —0.280, 95% Cl=-0.716 to 0.156, P=.204,
d=0.13).

Pain

Average levels of pain did not change before and after the inter-
vention [F(1,71) = 1.06, P=.307, n,% =.015], and pain remained stable
over time for participants in all groups [F(2,71)=0.19, P=.828,
np2=.005]. A closer inspection of the single item measuring pain
revealed that 50 of the 74 (67.57%) participants reported absence of
pain both before and after the intervention.

Cybersickness Symptoms

Possible VR-associated cybersickness symptoms as ocular and
nonocular symptoms were not experienced after the VR intervention,
as shown by the average scores of the ocular (M = 0.24, SD =0.50) and
nonocular (M =0.39, SD = 0.45) VR symptoms (Table 2).

Participant Satisfaction using VR

The average score (M =4.47, SD = 0.69) on the VR participant satis-
faction questionnaire indicated that participants were highly satisfied

TABLE 3
Virtual Reality Patients Satisfaction Questionnaire.

with the session. Overall, descriptive analyses suggested that the VR
session was a pleasant and satisfactory experience that did not yield
any downside risk (Table 3).

DISCUSSION

This trial studied the effects of immersive VR in people with can-
cer undergoing AT infusion on anxiety, fatigue, pain, cybersickness
symptoms, and participant satisfaction using VR compared to stan-
dard care and a powerful distractive strategy, the narrative medicine.
Only in three previous trials®*'**> was VR compared with another
distractive intervention. Furthermore, our sample size was larger
than that of all previous clinical trials on immersive VR intervention
during chemotherapy,*'** so our findings are able to show more pre-
cise estimates and demonstrate that this study has a greater power to
draw conclusions.

Our intervention was a contemplative VR immersion, without any
interaction with the scenarios, and this experimental condition might
be assumed as being less effective than a participatory-type VR
immersion.

VR and narrative medicine were both effective in reducing anxi-
ety, but VR showed a stronger effect than narrative medicine. These
results showed that VR was an excellent distraction technique, where

Disagree at all Disagree  Agree Quite agree  Very much agree
Virtual reality was easy to use 0 1(4%) 0 6(24%) 18 (72.0%)
The virtual reality scenarios were pleasant 0 0 4(16%) 3(12%) 18 (72.0%)
The use of virtual reality during chemotherapy is useful 0 0 4(16%) 1(4%) 20 (80%)
I felt like I was experiencing the scenes as if I was actually there 0 3(12%) 2(8%) 3(12%) 17 (68%)
When I was with virtual reality it felt like I wasn’t in the hospital 1(4%) 1(4%) 2(8%) 8(32%) 13(52%)
The virtual reality headset was comfortable 1(4%) 2 (8%) 4(54%) 5(6,8%) 13 (52%)
I would recommend virtual reality to other patients as well 0 0 3(12%) 1(4%) 21 (84%)
The experience with virtual reality met my expectations 0 1(4%) 3(12%) 4(16%) 17 (68%)
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participants regulated the emotional response associated with stress-
ful chemotherapy by moving the focus of attention onto pleasant
stimuli by selecting the different scenarios. In accordance with the
stress and adaptation model of Lazarus and Folkman,** VR acted as a
coping technique, because our scenarios stimulated in participants a
set of cognitive skills to control, reduce or tolerate the stressful situa-
tion. In accordance with the positive psychology of Fredrickson,*> VR
increased positive emotions by reducing the negative ones such as
anxiety, and this condition produced and empowered sustainable
and useful inner resources to face difficult situations. The reduction
of anxiety could be produced by immersing participants in virtual
scenarios that recalled places they had physically visited and where
they felt good, with stimulation of the medial temporal lobe and the
hippocampal region.?’” Our findings are in line with several
trials*'**>4® that reported a significant decrease in anxiety after VR
intervention during chemotherapy. In only one study”’ in 20 people
with breast cancer was the decrease in anxiety after VR intervention
not statistically significant.

Our findings suggest that VR is effective in reducing fatigue,
whereas narrative medicine is not. These results are consistent with
several studies,'®*!*® while only one showed findings not statisti-
cally significant.*” The choice of natural scenarios for the reduction or
prevention of fatigue also accords with the Stress Reduction Theory,*°
where nature scenes improve the person's well-being by activating
the restoration of attention. Pain did not change before and after the
intervention and it remained stable over time in the three arms. An
important aspect is that almost three-quarters of participants
showed absence of pain both before and after the intervention. This
aspect meant that the possible impact of the VR on pain could not be
studied in our trial. Our findings are consistent with two previous
trials,*®°° where pain means at baseline were clinically not signifi-
cant. Other studies of the effects of VR on pain showed no statistical
significant effects*'*>°° while one trial showed statistically signifi-
cant effects.*? These differences could be due to heterogeneity of the
population, VR equipment, length of intervention and type of scenar-
ios, among studies. In our study, participants did not show ocular or
nonocular symptoms after the VR intervention, with results well
below the cut-off of 20%, so cybersickness can be considered negligi-
ble. These finding are consistent with previous trials**°° and with
the study by Chirico and colleagues, except for a slight difficulty in
concentrating (21.4%).° The familiarization phase we used helped to
reduce anxiety and fatigue, in line with findings from previous
study.® Participants using VR showed high satisfaction scores, in line
with other trials.*>#*4

Limitations

This trial shows some limitations. Due to the nature of the VR
intervention it was impossible to blind the participants, so the risk of
bias is high for detection and performance bias. Moreover, this trial
analyzed only short-term effects, as measurements were taken only
at two time points (pre and post intervention) and each person par-
ticipated in only one session. In the participants' characteristics, the
number of the AT cycle was not considered. Finally, data were col-
lected via subjective answers obtained from questionnaires only.

Implications for Practice

We recommend that nurses implement VR to reduce anxiety and
fatigue in people with cancer during AT. Oncology nurses should
introduces patient-centered new interventions to improve the
patient's experience during AT. VR is an innovative intervention, safe
and easy to use, that has the characteristic of quickly and effectively
distracting the patients from the negative stimuli in which they are
immersed during AT. VR represents the most promising innovative
digital healthcare intervention for oncology nursing care and will

play an increasingly important role in healthcare, offering a new per-
spective for cancer nursing. The effective implementation of VR in
oncology nursing care requires specific training in digital health for
the management of this new technology.

Conclusion

VR was effective in reducing anxiety and fatigue, without cyber-
sickness symptoms, and is a pleasant and satisfactory experience for
people receiving AT. Future studies should use a single-blind ran-
domized controlled trial design, consider the number of the AT cycle,
increase the sample size, and use a small effect size to improve the
study power. Moreover, they should increase longitudinal pre-post
treatment with repeated VR sessions to assess possible long-term
benefits. Finally, to obtain a more objective measurement of VR
effects on emotional states, an electrodermal recording should be
added to the questionnaires.
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