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Abstract

Background: It isimportant to explain early diagnosis and treatment plans to patients due to the different stages that diagnosisis
made at and corresponding stage-specific treatment options, as well as the varying prognoses depending on the choices made.
While various studies have implemented Metaverse interventions across diverse clinical settings for medical education, thereisa
lack of publications addressing the implementation and validation of patient education using this technology. This study explored
the potential of the metaverse as an educational and informational tool for prostate cancer.

Objective: This study aimed to measure and analyze participants’ satisfaction and perceptions of the Prostate Cancer Metaverse
Patient Association.

Methods: The study was conducted via questionnaire administered from September 15 to October 20, 2023, during the blue
ribbon campaign organized by the Korean Urological Foundation and the Korean Society of Urological Oncology. The
guestionnaire was designed to assess the effectiveness of utilizing the metaverse to increase awareness of prostate cancer. A total
of 119 participants completed the survey within the metaverse space, and their satisfaction and changes in awareness were
analyzed.

Results: Mean educational satisfaction score was 4.17 (+0.65), mean psychological satisfaction score was 4.06 (+0.70), mean
overall satisfaction score was 4.12 (£0.72), and mean awareness score was 4.09 (£0.72) out of a possible five points. Statistical
analysis revealed significant differences in psychological (4.0 [3.50-4.63] vs 4.50 [4.0-4.56]) and overall aspects (4.0 [3.67-4.83]
vs 4.33 [4.0-4.67]) between general population individuals versus patients and caregivers (4.0 [3.33-4.33] vs 4.67[4.0-4.67]).

Conclusions: Many people appear willing to participate in the metaverse based patient association. These results suggest that
using Metaverse for healthcare education and information delivery is a valid way to improve healthcare quality and increase
patient engagement. This is an important contribution to the advancement of metaverse technology, expanding its potential
applications in healthcare.
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Abstract

Background

It is important to explain early diagnosis and treatment plans to patients due to the different stages
that diagnosis is made at and corresponding stage-specific treatment options, as well as the varying
prognoses depending on the choices made. While various studies have implemented Metaverse
interventions across diverse clinical settings for medical education, there is a lack of publications
addressing the implementation and validation of patient education using this technology. This study
explored the potential of the metaverse as an educational and informational tool for prostate cancer.
Objective

This study aimed to measure and analyze participants’ satisfaction and perceptions of the Prostate
Cancer Metaverse Patient Association.

Methods

The study was conducted via questionnaire administered from September 15 to October 20, 2023,
during the blue ribbon campaign organized by the Korean Urological Foundation and the Korean
Society of Urological Oncology. The questionnaire was designed to assess the effectiveness of
utilizing the metaverse to increase awareness of prostate cancer. A total of 119 participants completed
the survey within the metaverse space, and their satisfaction and changes in awareness were
analyzed.

Results

Mean educational satisfaction score was 4.17 (£0.65), mean psychological satisfaction score was
4.06 (+0.70), mean overall satisfaction score was 4.12 (+0.72), and mean awareness score was 4.09
(20.72) out of a possible five points. Statistical analysis revealed significant differences in
psychological (4.0 [3.50-4.63] vs 4.50 [4.0-4.56]) and overall aspects (4.0 [3.67-4.83] vs 4.33 [4.0-
4.67]) between general population individuals versus patients and caregivers (4.0 [3.33-4.33] vs
4.67[4.0-4.67]).

Conclusions

Many people appear willing to participate in the metaverse based patient association. These results
suggest that using Metaverse for healthcare education and information delivery is a valid way to
improve healthcare quality and increase patient engagement. This is an important contribution to the
advancement of metaverse technology, expanding its potential applications in healthcare.

Keywords

virtual reality; urology; prostatic neoplasms; self-help groups; patient satisfaction; surveys and
questionnaires; digital health
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Introduction

Prostate cancer is the second most common cancer among men globally and the most common
urologic malignancy in developed countries. In 2020, there were an estimated 1,414,000 diagnosed
cases and 375,304 deaths related to prostate cancer. [1] It is important to note that prostate cancer can
progress without symptoms, leading to missed treatment opportunities. [2] It is characterized by a
wide spectrum of diagnosis stages and treatments, ranging from low-risk stages with no treatment
and active surveillance to high-risk stages treated by prostatectomy and various treatment modalities
such as radiation, hormone therapy, and chemotherapy. Early diagnosis and explanation of the
treatment plan appropriate to the patient's stage is critical, as treatment options and prognoses vary
depending on stage. [3, 4]

To reduce morbidity and mortality associated with prostate cancer, it is important to accurately
communicate knowledge and encourage early screening. In addition, patient awareness and active
participation in the treatment process affect treatment outcomes and costs, so research on
interventions to increase patient engagement is important. [5, 6] Misconceptions need to be corrected
and reliable information needs to be communicated, and several studies have highlighted the
importance of research to generate resources for the development and implementation of relevant
educational programs. [7, 8]

To increase the effectiveness of prostate cancer education, patient association meetings were held in
a metaverse space rather than in a traditional setting. While there is no single definition of the
metaverse, it is generally considered to be a superset of virtual reality and augmented reality, and
refers to a three-dimensional virtual space that integrates physical and digital realities, where people
can be represented virtually in a digital environment. [9] Gartner named the metaverse as one of its
top 10 strategic technologies in 2019 and again in 2023, with a focus on accelerating strategies to
capitalize on emerging virtual markets. [10] In 2022, Gartner also predicted that by 2026, 25% of
people worldwide will spend at least one hour a day in the metaverse. [11] Use of the metaverse
overcomes physical and time constraints and improves accessibility for both patients and healthcare
providers, and once deployed, is repeatable. Additionally, there is no risk of spreading infectious
diseases in virtual environments, ensuring safety in recent pandemic situations such as COVID-19.
[12, 13] A few previous studies have discussed the potential of metaverses [13-15] or focused on
healthcare providers. [16-18] Among the studies that included the term 'metaverse' in searches of
PubMed, Google Scholar, and Web of Science, no studies on patient associations hosting and training
were found, making it difficult to understand the potential effectiveness of metaverse-based cognitive
improvement. In addition, relatively few studies have investigated educational uses of the metaverse.
[19]

The aim of this study was to measure participant satisfaction with and awareness of the metaverse as
part of a global prostate cancer awareness blue ribbon campaign. We hypothesized that satisfaction
and awareness scores would vary by age, gender, relevance to patients, and geographic region.

Methods

Study design

This national cross-sectional survey study aimed to evaluate participants' satisfaction and awareness
of the 'Prostate Cancer Disease Awareness Metaverse Event'. A questionnaire was used to assess
satisfaction with participation in the metaverse, and data were collected from September 15, 2023 to
October 20, 2023 during the blue ribbon campaign hosted Foundation for Korean Urological
Association and The Korean Urological Oncology Society. The study aimed to collect information
on users' experiences and awareness of their metaverse experience without imposing any restrictions
on research participation. The manuscript adheres to STROBE guidelines and all procedures were
approved by the Institutional Review Board of Hanyang University Hospital (IRB File No. 2024-01-
029).
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Participants

Between September 15, 2023 and October 20, 2023, 119 participants were recruited to participate in
the 2023 Prostate Cancer Facts Metaverse Event and responded to an online survey. Participants
included men and women, diagnosed or not, prostate cancer patients, caregivers, and general
population individuals without any direct association to the disease or caregiving roles. No exclusion
criteria were applied. Informed consent was obtained from all participants after explaining the
purpose of the study before they participated in the survey.

Procedures

The metaverse platform was developed with Caitory (https://www.caitory.com) for easy website and
mobile access. Participants engaged with the event through online articles, communities related to
prostate cancer, and YouTube. Within the metaverse environment, communication between clinicians
and participants was facilitated via an on-screen chat interface. Healthcare lecture on prostate cancer,
a question board, live Q&A, and a room for participating in satisfaction surveys were established
within the metaverse space. An overview of prostate cancer, along with diagnosis, treatment, and
postoperative care, was offered as lecture topics for participants.The live Q&A session between
clinicians and participants was recorded and made available for replay on YouTube. (Figure 1).
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Fig.1 Schematic overview of the Metaverse prostate cancer patient associations a Campaign
Introduction Area: An entry space where users can learn about and interact with the campaign in a
virtual reality setting. b Informational Sector: An area where users can educate themselves on
various health topics and diagnostic methods. ¢ Live Q&A Session: A space for real-time interaction
where experts respond to health-related queries, allowing users to engage in conversations and pose
questions instantly. d Segment of an Educational Session: A virtual classroom setting where live
lectures on health education are conducted, offering users the chance to listen to experts in real time
and communicate directly in a virtual setting

Online Survey

Distribution and collection of the questionnaire for this study were managed by Enzaim Health
(www.enzaim.co.kr), a healthcare marketing communications company. The questionnaire design
utilized the Delphi method to structure the questions through iterative feedback from a group of
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urologists. Finally, the questionnaire was reviewed and iteratively improved by members of the
Korean Urological Oncology Society. The questionnaire consisted of 20 mandatory questions, with
participants answering between 18 and 22 questions depending on their gender, patient status, and
experience with the metaverse. Some participants omitted answers that were not applicable. The
questionnaire was divided into four parts: general information (eight questions), experience using the
metaverse (two questions), satisfaction with the Prostate Cancer Information Metaverse event (seven
questions), and awareness of using the metaverse in disease awareness programs (six questions).
Four of the questions in the survey utilized a five-point Likert scale (from 1=Strongly disagree to
5=Strongly agree). A higher score on the scale indicates a more positive response. The remaining
questions were presented as multiple-choice items. Information about consent was included on the
last page of the questionnaire. Written consent was obtained from all participants prior to completing
the questionnaire. All content was processed to ensure that specific individuals could not be
identified, in accordance with the Personal Information Protection Act. An incentive was provided by
awarding gift certificates to 33 individuals through a random draw.

The four items of the questionnaire used in this study were structured on a five-point Likert scale and
rated using Cronbach's alpha coefficient. Each scale demonstrated high internal consistency, with a
minimum alpha value of 0.820, indicating reliable constructs. On average, educational satisfaction
scored 4.17 (+0.65), psychological satisfaction 4.06 (+0.70), overall satisfaction 4.12 (+0.72), and
awareness 4.09 (£0.72), reflecting the positively of the respondents' experiences (Table 1).

Table 1. Description of the Questionnaire

Scale Number of Mean + SD Chronbach’s alpha
items
Satisfactio
n
Educational 4 4.17+0.65 0.881
Psychological 4 4.06+0.70 0.842
Overall 3 4.12+0.72 0.903
Awareness 3 4.09+0.72 0.820

Data shown are number of scales and mean(SD). SD: Standard Deviation

Statistical analysis

Statistical analysis was conducted using R version 4.3.2. [20] There were no missing data. Basic
descriptive statistics were used to summarize each dataset. Cross-tests were analyzed using the Chi-
square test, while differences between groups were analyzed using the Kruskal-Wallis test and Mann
Whitney U test as non-parametric tests. Significance was interpreted by reference to Bonferroni-
corrected p-values. The cut-off for the p-value was 0.05 The reliability of the questionnaire was
calculated using Cronbach's alpha coefficient. [21] To examine the relationship between the four
scales measuring satisfaction with metaverse events, Spearman’s correlation coefficient was
employed.

Results

Participant’s characteristics

The age composition of participants in the study was notably skewed towards younger adults, with
individuals in their 20s accounting for 44 participants (37.0%) and those in their 30s accounting for
49 participants (41.2%). There were 14 participants (11.8%) in their 40s, four (3.4%) in their 50s,
and eight (6.7%) aged 60 and above, illustrating that the majority of participants, approximately
80%, were between 20-30 years old. This age distribution mirrors the pronounced involvement of the
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younger demographic in the metaverse. Gender representation was nearly balanced, with 61 males
(51.3%) and 58 females (48.7%). In terms of geographical distribution, 51 (42.9%) participants were
from Seoul, the campaign's host city, and 68 (57.1%) were from other regions. Regarding disease
status, 79 (66.4%) were general population individuals without any direct association to the disease
or caregiving roles, 33 (27.7%) were family members and caregivers of patients with prostate cancer,
and seven (5.9%) were prostate cancer patients. With respect to prostate cancer stage, three patients
(42.8%) had stage 2 disease, while two patients each (28.6%) had stage 3 or 4 disease. Regarding the
metaverse experience, 64(53.8%) participants had prior experience with the metaverse, while
55(46.2%) had not engaged with such virtual environments before (Table 2).

https://preprints.jmir.org/preprint/63030 [unpublished, non-peer-reviewed preprint]
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Table 2. Participant Demographics and Characteristics (N=119).

Characteristic Frequency (%)
Age
<19 N/A
20-29 44 (37.0)
30-39 49 (41.2)
40-49 14 (11.8)
50-59 4(3.4)
060 8 (6.7)
Gender
Male 61 (51.3)
Female 58 (48.7)
Patient status
General population 79 (66.4)
Caregivers 33 (27.7)
Patient 7 (5.9)
Grade 1 N/A
Grade 2 3(42.8)
Grade 3 2 (28.6)
Grade 4 2 (28.6)
Region
Seoul 51 (42.9)
Other cities 68 (57.1)
The metaverse experiences
YES 64 (53.8)
NO 55 (46.2)

Data are numbers of participants. N/A: not applicable.

Questionnaire Outcomes

The results of our survey with 119 participants reveal that were overall satisfied with a 5-point Likert
scale. Among the four categories, educational satisfaction was rated highest on average (M=4.17,
SD=0.65), followed by overall satisfaction (M=4.12, SD=0.72), awareness (M=4.09, SD=0.72) and
psychological satisfaction (M=4.06, SD=0.70). Analysis of scores above 4 points(=agree) in each
sub-category revealed that the item regarding the benefit of gaining information about prostate
cancer was most agreed upon within the educational aspect (n=103, 86.6%), whereas the item
concerning the smooth progression of the event received relatively lower agreement (n=90, 75.6%).
In terms of psychological aspects, the item stating that participating in the event was interesting and
enjoyable received the most agreement (n=95, 79.8%), while the item about free communication
with other participants and lecturers was the least agreed upon (n=87, 73.1%). Overall, the item
expressing willingness to participate in the metaverse event again received the most agreement
(n=98, 82.3%), and the item about actively recommending it to others received the least agreement
(n=95, 79.8%). In the cognitive aspect, the item expressing a desire to participate in other disease
awareness events using the metaverse platform received the most agreement (n=104, 87.4%), while
the item about enhancing understanding of the metaverse world elicited the lowest agreement (n=85,
70.6%). (Figure 2).
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Figure 2. Analyse the mean, standard deviation, and frequency distribution of Likert 5-point scale
assessment items(N=119).

M Frequency(%)
+
Scale Item géll;l - 2 2 2
0 0
I believe the event in the 4.0140.81
metaverse was conducted 3
smoothly.
The ('e\{ent‘was useful for 4.2440.70
acquiring information about 1
prostate cancer.
Edlfcatio.nal The metaverse-based event was
Satisfaction  yye]l-organized, facilitating an 4.18+0.77
easy understanding of prostate 0
cancer information.
The metaverse-based event was
helpful in learning about 4.25+0.71
information related to prostate 6
cancer that I was curious about.
Participating in the event was 4.13+0.79
engaging and enjoyable. 1
The metaverse-based event was
more convenient than 4.01+0.85
participating in offline face-to- 9
face events or Zoom video
Psychologica lectl'lr(‘es. —
1 Satisfaction Phart1c1}plat1ng in the; e:z}:ant
through an avatar in the 4.1340.87
metaverse felt more comfortable 9
than attending in-person or via
video.
I believe that the metaverse-
based event allowed for free 3.97+0.86
communication with other 3
participants and lecturers.
I am generally satisfied with the  4.10+0.80
metaverse-based event. 7
Overall I am willing to participate in a 4.18+0.75
Satisfaction metaverse-based event again. 9
I would actively recommend a 4.08+0.78
metaverse-based event to others. 7
I believe that my experience
participating in the
‘Understanding Prostate Cancer ~ 3.96+0.94
Awareness . , .
via Metaverse’ has increased my 2

understanding of the metaverse
world.
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I think that there should be more
events like the 'Understanding

Prostate Cancer via Metaverse' 4'1330'79 _143
that utilize metaverse platforms

for disease awareness.

I would like to participate in

other disease awareness events 4184075 4.8,
using metaverse platforms . > 4

besides the ‘Understanding
Prostate Cancer via Metaverse’.

The figure shows the mean, standard deviation, and frequency distribution for a five-point likert scale. A bar
graph shows the frequency distribution.
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Correlation analysis was conducted to investigate the relationship between the three Likert
items measuring satisfaction and recognition of metaverse events. Educational satisfaction
showed a moderate positive correlation with psychological satisfaction (rs=0.674, p<0.001)
and overall satisfaction (rs=0.657, p<0.001). Moreover, a high positive correlation was
observed between psychological satisfaction and overall satisfaction (rs=0.766, p<0.001).
Additionally, awareness demonstrated high positive correlations with educational satisfaction
(rs=0.708, p<0.001), psychological satisfaction (rs=0.786, p<0.001), and overall satisfaction
(rs=0.786, p<0.001) (Table 3).

Table 3. Spearman’s correlations between scales(n=119).

Educational Psychological General Awareness
Educational  Rho
Sig.(2-
tailed)
N
Psychological Rho 0.674**
Sig.(2- <.001
tailed)
N 119
General Rho 0.657** 0.766%**
Sig.(2- <.001 <.001
tailed)
N 119 119
Awareness Rho 0.708*** 0.786*** 0.786%**
Sig.(2- <.001 <.001 <.001
tailed)
N 119 119 119

Rho=Spearman’s correlation coefficient values. Sig.(2-tailed)=Significance(2-tailed)

Subgroup analysis

Satisfaction and awareness regarding the Understanding Prostate Cancer Metaverse Event
were assessed across groups differentiated by age, gender, patient status, geographical
location and metaverse experiences using the Kruskal-Wallis rank sum test and the Mann-
Whitney U test. Age groups were the 20s, 30s, and >40. Psychological aspect satisfaction
score (4.0 [3.50-4.63] vs 4.50 [4.0-4.56]; p<0.009) and overall aspect satisfaction score (4.0
[3.67-4.83] vs 4.33 [4.0-4.67]; p<0.025) showed significant differences between general
population individuals and patients or caregivers, with patients or caregivers reporting higher
scores. Significant differences in responses were also noted in the awareness items (4.0 [3.33-
4.33] vs 4.67 [4.0-4.67]; p<0.005). Furthermore, the Kruskal-Wallis test revealed significant
differences in psychological satisfaction among the age groups, and subsequent post-hoc tests
with Bonferroni correction identified significant differences in response distributions between
individuals in their 30s and those over 40 (4.25 [3.67-5.0] vs 3.75 [3.50-4.25]; p<0.041)
(Table 4).
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Joet &

JMIR Preprints
Table 4. Compare group significance for scores by Age, Gender, Patient Status, Region and the metaverse experience
Age p valuet Gender p valuet Patient Status p valuet Region
<30 30-39° >40° Male Female Irrelevance Relevance Seoul Other citie
Satisfaction
4.13(3.75-4.50) 4.25(4.0-5.0) 4.0(3.75-4.50) 0.142 4.25(4.0-4.50) 4.0(3.75-4.94) 0.753 4.0(3.75-4.75) 4.25(4.0-4.75) 0.072 4.25(3.75-4.88) 4.25(3.94-4.
Psychological 4.13(3.75-4.50) 4.25(4.0-4.75) 3.75(3.50-4.25) (Oa'?ils) 4.25(3.75-4.50) 4.0(3.56-4.75) 0.589 4.0(3.50-4.63) 4.50(4.0-4.56) 0.009* 4.0(3.50-4.75) 4.25(3.75-4.
4.33(3.67-4.67) 4.0(4.0-5.0) 4.0(3.67-4.33) 0.388 4.0(3.67-4.67) 4.0(3.67-5.0) 0.946 4.0(3.67-4.83) 4.33(4.0-4.67) 0.025* 4.0(3.50-4.83) 4.17(4.0-4.¢
Awareness 4.0(3.67-4.67) 4.33(3.67-5.0) 4.0(3.33-4.33) 0.265 4.0(4.0-4.67) 4.0(3.42-4.67) 0.510 4.0(3.33-4.33) 4.67(4.0-4.67) 0.005* 4.0(3.33-4.67) 4.0(4.0-4.6

Data are median(IQR). T: Kruskal-wallis rank sum test. £: Mann Whitney U test
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To compare the general characteristics of patient-related groups and the general population
group, a chi-square test was performed, and significant distribution variations by age
(p=0.001), gender (p=0.001), residential area (p=0.044) and the metaverse experiences
(p=0.172) were found. (Table 5)

Table 5. General Characteristics of Patient-Related Groups and the General Population

Group.
Variables Frequency(%) X2 test P-value
General Patients and
Population Caregivers
Age 13.815 0.001
<30 27(34.18) 17(42.5)
30-39 41(51.90) 8(20.0)
>40 11(13.92) 15(37.5)
Gender 10.879 0.001
Male 32(40.51) 29(72.5)
Female 47(59.49) 11(27.5)
Region 4.067 0.044
Seoul 39(49.37) 12(30.0)
Other
cities 40(50.63) 28(70.0)
The metaverse
experiences
YES 46(58.23) 18(45.0) 1.8693 0.172
NO 33(41.77) 22(55.0)

Data are n(%).

When participants were asked about their subjective satisfaction with the event, the most
common comments included "uniqueness of the metaverse platform," "accessibility and
convenience," "variety of prostate cancer-related content,” and '"real-time face-to-face
interactions to answer questions.” Disappointments included "complexity of the metaverse
platform," and "incomplete implementation of the metaverse."

The content that was most appreciated ('best content') included real-time Q&A sessions about
prostate cancer by 27 participants (22.7%), followed by the introduction of the blue ribbon
campaign by 26 participants (21.9%), videos on prostate cancer treatment by 22 participants
(18.5%), videos on prostate cancer diagnosis by 19 participants (16%), videos on post-
operative care for prostate cancer by 14 participants (11.8%), and overview videos on
prostate cancer by 11 participants (9.2%).

In terms of preferred formats for events and lectures, the metaverse was favored by 48
participants (40.3%), followed by online video conferences by 40 participants (33.6%), and
offline face-to-face meetings by 31 participants (26.1%), with no significant difference in
response rates. Offline face-to-face communication was considered the most effective by 55
participants (46.2%); however, for 'material sharing,' 62 participants (52.1%) found the use of
the metaverse to be the most effective, and for 'information dissemination,' this method was
preferred by 51 participants (42.9%).

Regarding topics of interest for future prostate cancer-related events and lectures, respondents
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emphasized the need for information on prostate cancer, prostate cancer surgery and
management, cases of prostate cancer patients, and issues relevant to the families and
caregivers of prostate cancer patients. Especially for patients and their families, practical
information that can be applied to daily life is of great interest. This includes topics such as
the daily routines of cancer patients and precautions for caregivers.

Discussion

This is the study to investigate whether incorporating the metaverse platform into a prostate
cancer campaign is effective in raising awareness among participants and whether metaverse
events are more satisfying to participants than face-to-face methods. The study focused on
prostate cancer because prostate cancer requires different therapeutic approaches, including
active surveillance, surgery, and radiation therapy, depending on the location and severity of
the disease, and the choice of treatment is based on a combination of the patient's age,
underlying medical conditions, life expectancy, general health, preferences, and side-effects
of treatment methods. [3, 22] Therefore, it is crucial to offer patients objective and
comprehensible information and education regarding the diagnosis and treatment process.
Educational counseling can assist patients in comprehending their condition and taking an
active role in treatment decisions. Healthcare professionals have a significant responsibility to
clarify the diverse treatment choices that are available and support patients with the
challenges they encounter in prostate cancer treatment. [23, 24] Additionally, as prostate
cancer has a hereditary component, [25] we utilized the metaverse to provide valuable
information for caregivers, making it accessible to anyone interested in prostate cancer, not
just patients and their caregivers. Participants reported high satisfaction with educational, and
psychological aspects of the event, indicating positive reactions to the novelty, accessibility,
and convenience of the metaverse platform. There was a difference in satisfaction between
general population individuals versus patients and caregivers, likely due to the event's content
being more directly relevant to prostate cancer patients and their families than general
population individuals. Given the broad age of onset of the disease, respondents may perceive
the same platform differently based on their characteristics. Previous studies have suggested
that participants became interested in computers and the internet, which they had not used
before, due to their experience with websites. [26] This highlights the importance of exposing
people to simple interfaces initially to spark their interest and facilitate adaptation.
Additionally, other studies have emphasized the need for education and understanding of the
concept of the metaverse itself. [27] Future endeavors should prioritize simplifying the
interface rather than implementing multiple functional elements of the metaverse. Developing
a metaverse platform that includes information and content related to prostate cancer will be
valuable to prostate cancer patients and their caregivers.

A strength of our study is the high internet usage rate in Korea, with 93.0% of the total
population using the internet. Additionally, 94.0% of people in their 60s and 54.7% of people
in their 70s or older use the internet. Furthermore, the penetration rate of mobile devices has
reached 92.0%. Although still in the early stages of introduction, the usage rates of artificial
intelligence services and the metaverse were reported to be 42.4% and 11.0%, respectively.
[28] This high level of digital awareness, based on the penetration rate and digital literacy,
means that conditions for metaverse campaigns in Korea are favorable. Furthermore, side-
effects of prostate cancer such as urinary incontinence, which can occur after prostate cancer
surgery, can lead to the use of diapers or cause difficulties in social participation. [29]
Measuring sensitive issues like erectile dysfunction accurately is challenging, and discussing
them can be uncomfortable. [30] A previous study reported that men who had limited access
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to medical services and were experiencing social isolation were at a higher risk for both
prostate cancer development and death due to prostate cancer. [31] This suggests that the
metaverse can play an important role in providing access to needed information, increasing
awareness, and improving management without physical limitations.

However, it is important to note the limitations of this study. No study population criteria
were used, and participants were primarily healthy individuals and active metaverse users in
their 30s. Considering these points, future research should aim to include a broader and more
diverse range of patients across different ages and backgrounds. Another important point to
consider is that the questionnaire assessed satisfaction, which can be difficult to interpret
without introducing bias. Previous studies have also highlighted the limitation of not clearly
defining 'satisfaction'. [32] Additionally, the survey may not have comprehensively covered a
broad range of aspects. Future studies should use more detailed and multidimensional
questionnaires to identify specific factors beyond satisfaction before and after participation.
This could help increase the depth and accuracy of the research, leading to generalizable
results and expanding the reliability and applicability of the study. [33, 34]

Conclusions

This study is the first to explore the potential of using the metaverse in prostate cancer
campaigns. We found that education and information provision through the metaverse had a
positive impact on patients, caregivers, and healthy individuals. This finding suggests that use
of the metaverse could have a significant impact on awareness and participation in prostate
cancer treatment and could potentially lead to advancements in other important areas of
medical education and information provision.
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Schematic overview of the Metaverse prostate cancer patient associations.
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