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Objective: Even if hospitalized terminal cancer patients wish to go out, it is
sometimes difficult for them to realize this because of various symptoms. We
have been providing a virtual outing experience using virtual reality (VR) for
terminal cancer patients who have difficulty going out, and have often received
requests to “talk with people in the virtual outing,” but there is a problem that a
large time lag occurs in conversation in a VR space under the general Internet
environment. However, with the advent of systems that enable high-speed, low-
latency communications, real-time communication is now possible even in VR
spaces. Thus, we aimed to explore the feasibility of implementing the real-time
virtual outing.

Methods: The patient’s preferred virtual outing was to his daughter’s new home.
The study operator used a 360° video real-time sharing system to broadcast the
view of the daughter’s home. The patient experienced the images using a VR
head-mounted display in his room. The patient’s wife, son, daughter, and
grandson participated in this delivery using a laptop computer from a
dayroom in the hospital, and his daughter’s husband participated using the
360° video real-time sharing system from the daughter’s home with the
researcher. Before and after the virtual outing, changes in symptoms and
emotions were assessed using the Edmonton Symptom Assessment System
Revised Japanese version and the Numerical Rating Scale for headache,
dizziness, pleasure, and satisfaction. In addition, we collected the patients’
impressions of the virtual outing.

Results: The patient was a male in his early 70s. After approximately 30 min of
real-time virtual outings, “tiredness, drowsiness, depression, and wellbeing”were
improved and “pleasure, and satisfaction”were increased, while no side effects or
worsening of symptoms were observed. In addition, it was observed from the
patient’s comments that he felt a sense of presence, as if he were her home.

Discussion: The patient and his family could enjoy smooth conversation without
time lag even in the VR space. Therefore, it was suggested that real-time virtual
outings using VR could help realize the wishes of hospitalized terminal cancer
patients who have difficulty going out as a new approach.
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1 Introduction

Terminally ill cancer patients may wish to go out. However,
even if a hospitalized terminal cancer patient wishes to go out, it
may be difficult to achieve due to the decline in physical functions
and various symptoms, especially due to restrictions on visits and
outings still remain in some hospitals, although many countries
have eased restrictions due to coronavirus disease 2019 (COVID-
19). Failure to fulfill the wish to go out may have various negative
consequences. Specifically, there is a possibility that social
interaction and social activities with friends and family will be
restricted, resulting in feelings of loneliness, isolation, agitation,
and anxiety (Lee et al., 2020; Murayama et al., 2021; van Tilburg
et al., 2021).

Therefore, we turned our attention to virtual reality (VR) as a
means of fulfilling patients’ desires to go out. Since 2017, we have
been providing a virtual outing experience using Google Earth
VR to hospitalized terminal cancer patients who have difficulty
going outside. Then, we found that virtual outing using VR
temporarily improved many of the patients’ physical and
mental symptoms of “pain,” “fatigue,” " drowsiness,”
“shortness of breath,” “depression,” “anxiety,” and “wellbeing”
and did not cause serious side effects (Niki et al., 2019). Since this
report, we have been conducting VR outing as a routine part of
our care. For photos of the interior of patients’ homes that cannot
be viewed on Google Earth, we have asked patients’ family
members and others to take photos using 360° cameras and
have patients view them as VR images in their hospital rooms
to achieve virtual outings. Another report besides ours examined
the impact of VR experiences with realistic 360° images on
patients receiving palliative care. Austin et al. (2022) reported
improved “pain,” “fatigue,” “drowsiness,” “shortness of breath,”
“depression,” “anxiety,” and “wellbeing” after viewing VR images
of nature. However, as far as we could find, we did not find any
case in which a patient went on a VR outing according to his or
her preferred location and examined the effects of the VR outing.
During our own efforts, we have received requests from several
people who have experienced VR outing that they would like to
have conversations with people in the VR space, but there is a
problem that a large time lag occurs in conversations in a VR
space under the general Internet environment.

On the other hand, the recent emergence of Internet systems
that enable high-speed, low-latency communication has made
real-time communication possible even in VR. In this report, we
describe our experience of a real-time VR outing using such a
system. The patient, a male in his early 70s, had gastric cancer of
primary origin, esophageal invasion, pancreatic invasion, and
liver metastasis. The purpose of admission was to receive his 10th
course of chemotherapy for gastric cancer. After completing his
9th course, the patient was scheduled to be temporarily
discharged from the hospital to visit his daughter’s home, but
his deteriorating condition made it difficult for him to do so, and
he requested a real-time VR outing. Performance status (PS)
(Oken et al., 1982), which is a measure of general condition
determined by Eastern Cooperative Oncology Group, and
indicates the degree of a patient’s limitation in daily living on
a scale of 0–4, as follows (0: fully active, able to carry on all pre-
disease performance without restriction. 1: Restricted in

physically strenuous activity but ambulatory and able to carry
out work of a light or sedentary nature, e.g., light housework,
office work. 2: Ambulatory and capable of all selfcare but unable
to carry out any work activities. Up and about more than 50% of
waking hours. 3: Capable of only limited selfcare, confined to bed
or chair more than 50% of waking hours. 4: Completely disabled.
Cannot carry on any selfcare. Totally confined to bed or chair.).
The PS at the time of the VR outing was two.

2 Materials and methods

2.1 Ethical considerations

This study was approved by the Ethics Committee of Ashiya
Municipal Hospital (approval number: 251).

2.2 Device and high-speed communication
system and VR device

AVATOUR (NTT Communications Corporation, Tokyo, Japan)
as the real-time 360° video delivery platform, Insta360 ONE R
(Shenzhen Arashi Vision, Inc. Shenzhen, China) as the delivery
camera, and Xperia 1 II SO-51A (NTT DOCOMO, Inc., Tokyo,
Japan) as the delivery smartphonewere used. AVATOUR is a solution
that allows users to easily share 360° space in real time. The distributor
can transmit live images using a 360° camera and smartphone
application via a 5G connection or Wi-Fi, and participants can
watch the transmission from a variety of devices with a 360° free
viewpoint. Meta Quest2 (Meta Platforms, Inc., California,
United States) was used as the head-mounted display for VR viewing.

2.3 Implementation of real-time VR outing

When the patient was asked about his preferred destination, it was a
home recently purchased by his daughter. The home is 550 km away
from the hospital, and it takes approximately 4.5 h by Shinkansen
(Japanese bullet train) and local train. The researcher asked his
daughter for her cooperation and received her permission. A
schedule was then arranged for the implementation date, and KN
visited the daughter’s home. In the researcher team, KN was
responsible for video streaming, YO was responsible for patient
support, and SE was responsible for patient family support.
Specifically, using AVATOUR, a 360° video was streamed in real
time from the daughter’s home for approximately 30 min. The
patient, the patient’s wife, son, daughter and her husband, and
grandchildren participated in this streaming. The patient participated
by wearing Meta Quest2 in his hospital room. The operation of Meta
Quest2 was supported by YO. The patient’s wife, son, daughter, and
grandchildren participated from the hospital dayroom using a laptop
computer because they were under visiting restrictions due to COVID-
19. The laptop was operated with support from SE. The daughter’s
husband participated from the daughter’s home with KN using
AVATOUR and introduced the patient to the new home. We could
not use a raw picture of the inside of the patient’s home due to privacy
concerns, however, as shown in mosaiced Figure 1, the patient was
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wearing a VR headset and talked in the VR space, while the family
members participated from the dayroom and talked on a laptop screen.

2.4 Evaluation

Before and after the real-time VR outing, changes in symptoms
and emotions were evaluated using the Edmonton Symptom
Assessment System Revised Japanese version (ESAS-r-J)
(Yokomichi et al., 2015). The ESAS is a self-report symptom
measurement tool that includes nine common symptom-related
items of advanced cancer (pain, tiredness, drowsiness, nausea, lack
of appetite, shortness of breath, depression, anxiety, and wellbeing) in
an 11-point Numerical Rating Scale (NRS), ranging from 0 (symptom
absent or best) to 10 (worst possible). The NRS ranging from 0
(symptom absent or best) to 10 (worst possible) for the assessments of
dizziness and headache, and an 11-point NRS ranging from 0 (none)
to 10 (very much) for the assessments of pleasure and satisfaction. In
addition, the patient’s impressions of the VR outing were collected in
an open-ended format. The primary endpoint was the change in
ESAS-r-J before and after the VR outing, and the secondary endpoints
were the NRS on “dizziness, headache, pleasure, and satisfaction” and
the comments from the patient and his family.

3 Results

In this real-time VR outing, other than the patient, five
people participated with a laptop computer and one person

streamed the video from his daughter’s home. Of these, only
the patient was evaluated by ESAS-r-J and NRS, and a total of
three people (patient, patient’s daughter, and daughter’s
husband) were asked about their impressions after the real-
time VR outing. After approximately 30 min of real-time VR
outings, tiredness, drowsiness, depression, and wellbeing of the
patient improved and pleasure and satisfaction increased, while
no side effects or worsening of symptoms were observed
(Table 1). In addition, the patient said “Wow, I felt like I was
really in the living room. I was curious about the construction of
my daughter’s new home, but it was good to be able to see what the
pictures could not.” A patient’s daughter commented, “It was
nice to be able to talk with my father and show him my home. I am
glad he is happy.” The daughter’s husband said, “My father-in-
law has been really good to me, and I’m sorry he will not be able to
see my house for real, but I’m glad I was able to show him the
inside of my house. With a cell phone camera, I have to check the
image while I talk to him, but with the 360-degree camera, it is
easy to just hold it and it delivers. I could concentrate on my
conversation with him.” The researcher next to the patient
observed that the patient was talking more animatedly and
lively than usual, and he was sitting in a chair for 30 min
during the real-time VR travel, even though he is usually supine.

4 Discussion

In this case, the patient was able to fulfill his wish to visit his
daughter’s new home, even pseudoactively, and smoothly enjoy a

FIGURE 1
A scene from a real-time virtual outing viewed on a laptop. KN visited the daughter’s home. Then, using AVATOUR, a 360°video was streamed in real
time from the daughter’s home. The patient participated by wearing Meta Quest2 in his hospital room. The operation of Meta Quest2 was supported by
YO. The patient’s wife, son, daughter, and grandchildren participated from the hospital dayroom using a laptop computer because they were under
visiting restrictions due to COVID-19. The laptop was operated with support from SE. The daughter’s husband participated from the daughter’s
home with KN using AVATOUR and introduced the patient to the new home.

Frontiers in Virtual Reality frontiersin.org03

Niki et al. 10.3389/frvir.2024.1269707

https://www.frontiersin.org/journals/virtual-reality
https://www.frontiersin.org
https://doi.org/10.3389/frvir.2024.1269707


real-time conversation in the VR space without time lag and any
side effects. As a result, the patient’s multiple physical and mental
symptoms improved, and pleasure and satisfaction increased. In
addition, the patient himself commented on the “realistic” effect of
the VR space. The improvement in tiredness, drowsiness,
depression, and wellbeing, which were observed in this case,
were also significantly improved in our previous study, and the
results were consistent with those of previous studies, including the
absence of side effects (Niki et al., 2019). However, as far as we
could find, we could not find any studies that directly compared the
effects of real-time VR outings and non-real-time VR outings, so it
would be desirable to examine the existence of an add-on effect of
real-time outings from a scientific perspective in the future.

Currently, some travel agencies offer real-time virtual tour
services, but most of them view2D images through PCs or
smartphones. To realize real-time virtual travel in a VR space,
fast and stable Internet connections and high-performance
devices are required, therefore, the technology has not yet been
widely adopted by the public. To the best of our knowledge, this is
the first report in which hospitalized cancer patients went on a real-
time virtual outing in a VR space.

In general, virtual outings have several advantages, such as
saving money on transportation, lodging, and other expenses
required for actual travel, saving time and effort for travel, and
allowing patients to enjoy simulated travel in a safe environment
without having to leave their hospital room or home. In addition
to these advantages, real-time VR outings have the powerful
advantage of allowing users to simultaneously enjoy
conversations in a VR space. However, real-time VR outings
have several disadvantages, such as the need for a high-speed
communication system and high-performance devices, the
inability to feel touch and smell, and the risk of eye fatigue
and sickness if used for long periods of time. However, recent

advances in technology are showing signs of overcoming these
disadvantages. For example, the platform used in this case,
which enables high-speed communication, is one such
example, and devices that reproduce the senses of touch and
smell are also being developed (Kaul and Rohs, 2017; Kon et al.,
2017; Peiris et al., 2017; Wang et al., 2019; Tseng et al., 2020).
Although the health concerns of prolonged use are a major issue
regarding medical applications, a review compiled by D’Cunha
et al. (2019) suggests that the VR experience should be no longer
than 30 min, and our previous reports on patients admitted to
palliative care units (Niki et al., 2019) and Ferguson et al. (2020)
in dementia patients confirmed that viewing within 30 min did
not cause any serious side effects. Therefore, it appears that
health hazards can be minimized by limiting viewing time and
avoiding use for those who are naturally susceptible to motion
sickness. If the metaverse, which has been attracting attention
recently, becomes more widespread, real-time VR outings may
become common in the future, and it is expected that the cost
issue will be overcome.

The sample size for this study is too small to conclude on the
feasibility and effectiveness of real-time VR outing. Therefore,
although verification with additional cases, or scientific
validation by comparison with 2D real-time virtual outings are
desired, this case study suggests that real-time VR outings can be
one approach to helping hospitalized patients fulfill their wishes
to go out.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

TABLE 1 Symptoms, other side effects, quality of life indices before and after real-time VR outing.

Outcome variables Score

Before VR outing After VR outing

Symptoms (ESAS-r-J) (0; symptom absent or best to 10; worst possible)

Pain 0 0

Tiredness 2 0

Drowsiness 6 0

Nausea 0 0

Lack of appetite 0 0

Shortness of breath 0 0

Depression 2 0

Anxiety 0 0

Wellbeing 5 0

Other Side Effects (0; symptom absent or best to 10; worst possible)

Dizziness 0 0

Headache 0 0

Other QOL indices (0; none to 10; very much)

Pleasure 2 10

Satisfaction 3 9

Abbreviations: VR, virtual reality; ESAS-r-J, edmonton symptom assessment system revised japanese version; QOL, quality of life.
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