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ABSTRACT
This study aims to assess the integration of yoga within the South Korean metaverse, determining its viability 
and potential impact on digital wellness practices. The study employed a mixed-methods approach, analyzing 
metaverse content relationships via the Pearson correlation coefficient and conducting focus group interviews. 
Key search terms tracked over a decade informed the quantitative analysis, while the qualitative aspect involved 
discussions with yoga instructors and trainees. The interview data was processed using phenomenological methods 
to extract key themes and perceptions. This combination of big data analytics and phenomenology provided 
insights into the current engagement with yoga in the metaverse and identified barriers to its adoption. The 
quantitative analysis revealed that while gaming and education had moderate to strong correlations, yoga had an 
insignificant relationship, suggesting a lack of integration into virtual spaces. Qualitatively, both instructors and 
trainees acknowledged the metaverse’s potential to enhance yoga’s inclusivity and appeal through interactive and 
gamified environments. However, they also highlighted significant challenges, such as technological barriers, cost, 
and community building, and maintaining the authenticity of yoga practice. These factors impede the widespread 
acceptance and integration of yoga within the metaverse. In conclusion, to solidify yoga’s presence in the Korean 
metaverse, strategic enhancements addressing accessibility, community dynamics, cost, and technological ease-of-
use are necessary to harness the metaverse’s full potential for wellness.
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INTRODUCTION

The metaverse, an immersive virtual ecosystem, can be defined as 
a hybrid environment that blends digital and physical universes 
[1]. Metaverse platforms have emerged as prominent venues for 
collaboration within virtual spaces [2]. The COVID-19 pandemic 
emphasized the importance of non-contact activities and remote 
platforms and highlighted the significance of the metaverse [3]. As 
traditional face-to-face interactions became limited, the metaverse 
became a key space for virtual engagement, offering new 
possibilities for connection and collaboration in an increasingly 
digital world. Metaverse technology, initially popular in gaming 
[1], has evolved to encompass various content areas, including 
performances, exhibitions, education, and sports [4]. Additionally, 
the technology allows for virtual storefronts where consumers 
can experience shopping as they would in a physical store, and 
it enables artists to stage performances that audiences can attend 
from anywhere in the world, breaking down geographical barriers 
and expanding reach [5]. In addition, it is forecasted that by 2026, 

a quarter of the population will dedicate a minimum of one hour 
daily to activities such as working, shopping, learning, socializing, 
and entertainment within the metaverse [6]. Meanwhile, yoga is an 
exercise that benefits both the mind and body, offering a holistic 
approach to wellness that enhances mental clarity, emotional 
balance, and physical health [7]. Commonly utilized for its health 
benefits, the key components of yoga include asanas (physical 
postures), pranayama (regulated breathing), and meditation. Thus, 
yoga practice offers psychological benefits such as reducing stress, 
aiding in overcoming anxiety and depression, and improving 
sleep quality. Within the realm of asanas, yoga resembles more of 
a physical exercise, leading to the perception of yoga as another 
kind of workout [8]. Yoga courses are often available online 
through live streams and pre-recorded videos, allowing viewers to 
follow along and practice at their convenience [9]. Furthermore, 
increased accessibility, convenience, and personalized practice 
are offered by remote virtual yoga, with participants being able to 
engage in yoga from any location, have sessions tailored to their 
needs, and integrate yoga into their daily routine with greater 
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ease [10]. The need for yoga in the metaverse may stem from the 
increasing demand for holistic wellness practices within digital 
environments. As people spend more time in virtual settings 
[11], the importance of maintaining physical health and mental 
well-being becomes paramount. Yoga in the metaverse can offer a 
unique solution by providing an accessible, inclusive, and versatile 
platform for practicing mindfulness and physical exercises 
without geographic constraints [12]. Additionally, the immersive 
nature of the metaverse may enhance the yoga experience [13], 
allowing practitioners to engage in sessions set in calming, 
virtual landscapes that may enhance relaxation and focus. The 
flow experience is pivotal for achieving optimal performance 
and learning [14-16]. With its immersive and customizable 
environments, the metaverse offers a unique platform that 
can amplify this flow state [17]. Therefore, the metaverse may 
facilitate a deeper connection between movement, breath, and 
mindfulness by providing virtual spaces where practitioners can 
fully engage without distractions.

Meanwhile, there is a need to examine social interest in 
new platforms, such as yoga in the metaverse, and trainees’ 
perceptions of its acceptance. Rogers EM [18], suggested the 
concept of diffusion of innovations, which explores how 
new ideas, behaviors, technologies, or goods spread gradually 
through a population [18]. Rogers EM also identifies key factors 
influencing adoption, including socioeconomic characteristics, 
inner innovativeness, and perceived characteristics of innovation 
[19]. These perceived traits, like relative advantage, compatibility, 
complexity, trialability, and observability, shape adoption rates. 
For instance, innovations perceived as superior and compatible 
tend to spread faster, while complexity acts as a barrier. Trialability 
reduces perceived risk, and observability enhances adoption. As 
Rogers EM [19], Five Factors model provides a framework for 
understanding the dynamics of innovation adoption, this study 
examined yoga in the metaverse regarding relative advantage, 
compatibility, complexity, trialability, and observability. Also, 
to foster the activation of yoga in the metaverse, research into 
societal interest and the perceptions of both yoga instructors 
and trainees is essential. However, there has been scant research 
conducted in this area. Therefore, this study examined the extent 
of the Korean media’s interest in yoga in the metaverse and the 
perceptions of yoga instructors and trainees towards yoga in 
the metaverse. This study aims to assess the integration of yoga 
within the South Korean metaverse, determining its viability and 
potential impact on digital wellness practices.

MATERIALS AND METHODS

Metaverse 

The metaverse can be defined as a virtual environment that 
blends physical and digital universes [1]. Metaverse technology is 
a complex system composed of various interconnected elements 
that create immersive digital universes where users can interact, 
work, play, and participate in a wide range of activities similar to 
the real world. At its core, it integrates advanced technologies such 
as Virtual Reality (VR), which offers fully immersive experiences 
by transporting users into entirely digital environments, and 
Augmented Reality (AR), which overlays digital information 
onto the physical world, enhancing real-world interactions with 

virtual elements [20]. VR is a technology that creates a completely 
immersive digital environment, isolating the user from the physical 
world [21]. Using headsets and sometimes additional equipment, 
users can experience and interact with a 3D virtual world [22]. 
On the other hand, AR blends digital elements with the real 
world, overlaying computer-generated images, sounds, or other 
data onto the natural environment [23]. Recently, the metaverse 
has garnered significant attention, with applications expanding 
through mobile augmented reality [24]. However, metaverse 
technology currently faces several significant challenges. The level 
of realism and immersion is a major obstacle to revitalizing the 
metaverse industry. While VR and AR technologies have made 
significant strides, achieving a truly lifelike experience that can 
fool the senses remains a work in progress. This includes not 
only visual and auditory immersion, but also tactile feedback 
and movement within virtual spaces, which are areas still under 
development. Flow is defined as a state of complete immersion in 
an activity, characterized by a sense of fluidity between one’s body 
and the environment and a complete absorption that results in the 
loss of temporal awareness [14]. In the context of the metaverse, 
the immersive quality of VR can catalyze the experience of flow. 
When practicing yoga within a virtual space, the distractions of 
the physical world are minimized, potentially enabling a deeper 
focus and connection with the practice. The VR environment can 
be tailored to individual preferences, such as serene landscapes or 
tailored ambient sounds, which can facilitate the flow state [16]. 
Moreover, real-time biofeedback provided by wearable technology 
can enhance this experience by aligning the trainee’s physical 
responses with the virtual environment, thus supporting the 
integration of flow in the practice of metaverse yoga.

Yoga

Yoga refers to a group of mental, spiritual and physical practices or 
disciplines that originated in ancient India [25]. Yoga has gained 
popularity recently, with many practitioners practicing poses such 
as Hatha yoga and Vinyasa yoga [26]. Hatha yoga is a foundational 
style that emphasizes physical postures (asanas), breath control 
(pranayama), and meditation. It aims to prepare the body for 
deeper spiritual practices by improving strength, flexibility, and 
mental concentration. Vinyasa yoga, known as “flow” yoga, 
combines dynamic movements with synchronized breathing for 
a vigorous, athletic practice, enhancing cardiovascular health, 
flexibility, and strength. Thus, Vinyasa yoga can unify breath 
and movement for a smooth flow [27]. Yoga can be conducted 
in various places and in diverse ways [28]. For example, yoga 
studios can provide a professional community space for tailored 
guidance in small classes or private lessons, deepening the yoga 
practice [29]. Home yoga practice using videos offers flexibility, 
allowing individuals to schedule sessions conveniently and access 
online resources for a private and adaptable experience [30]. 
Health clubs and fitness centers integrate yoga into their fitness 
programs, creating a social setting for a varied exercise routine 
[31]. Outdoor yoga connects practitioners with nature, offering a 
rejuvenating alternative to indoor practice with the added benefits 
of fresh air and natural ambiance [32]. Furthermore, online 
platforms and applications enable yoga enthusiasts to practice 
anywhere, anytime, catering to the demands of a busy lifestyle 
by removing constraints related to scheduling and location, 
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and are thus gaining popularity due to their ease and flexibility 
[9,33]. For instance, VR yoga has been shown to improve physical 
function and reduce pain in middle-aged women with lower back 
pain, as well as enhance functionality and alleviate trigger point 
discomfort in chronic lower back pain patients, suggesting VR 
yoga as an effective treatment modality [34,35]. Therefore, this 
study examined the possibilities and limitations of yoga in the 
metaverse for Hatha yoga and Vinyasa yoga.

Diffusion of innovations theory

Diffusion of innovations is a theory by Rogers EM [18], that 
shows how new ideas, behaviors, technologies, or goods can 
spread through a population gradually, rather than all at once 
[36]. The innovation paradigm includes various theories, such 
as the theory of diffusion of innovation, the theory of reasoned 
action, and the technology acceptance model [37]. 

The theory of diffusion of innovation, systematically organized 
and presented by Rogers EM [38], based on the achievements 
in various social science fields, explains the entire process of 
innovation adoption. Rogers EM defines innovation as an idea, 
practice, or object that is perceived as new by an individual 
or other unit of adoption, and in the theory of diffusion 
of innovation, the factors influencing the adoption of such 
innovations are categorized into socioeconomic characteristics, 
inner innovativeness, and perceived characteristics of innovation 
[19]. 

In research on the adoption of innovative technologies or 
products, the perceived characteristics of innovation are further 
classified into relative advantage, compatibility, complexity, 
trialability, and observability [19]. Table 1 presents the five 
factors of Rogers’ theory, and the details are as follows: Relative 
advantage of an innovative product or service compared to 
existing alternatives drives its adoption rate among consumers. 
It is determined by customers perceiving it as superior in various 
aspects, such as features, price, availability, or communication. 
Compatibility refers to how closely a product or service aligns 
with consumers’ needs, values, norms, and culture. Higher 
compatibility leads to quicker adoption, while lower compatibility 
results in slower adoption. Complexity plays a crucial role in 
the diffusion of innovative products. When products are easy 
to understand, purchase, and use, they tend to diffuse more 
quickly. Conversely, technological complexity acts as a barrier 
to adoption, as consumers may fear the difficulty of purchasing 
and using the product. Thus, complexity serves as a barrier to 
adoption, with simpler, easier-to-understand products being 
more readily accepted. 

Trialability refers to how easily consumers can test a product or 
service, which directly impacts its acceptance rate. Also, trialability 
encourages easier diffusion of products or services. Observability 
refers to the ease with which the product is observed. With an 
innovative product or service, observability refers to the degree to 
which a product or service’s benefits can be observed, imagined, 
and perceived by a potential consumer. The extent to which the 
benefits of an innovation are visible to potential adopters also 
plays a crucial role in the diffusion process [39,40]. 

As Rogers EM[19], has shown that these perceived characteristics 

of innovation impact the adoption process significantly, with 
relative advantage, compatibility, and complexity having 
relatively higher explanatory power compared to trialability and 
observability, this study also examined society and the public’s 
perception of yoga in the metaverse using five factors of Rogers’ 
theory (Table 1).

BIGKinds

BIGKinds refers to a big data research solution offered by the 
Korea Press Foundation [41]. BIGKinds aids in analyzing a large-
scale news database to identify current issues and trends receiving 
attention in Korean society [42]. BIGKinds can present search 
term frequency, Pearson correlation coefficients, and trend 
analysis of search terms [43]. 

For this study, key search terms such as “metaverse and game”, 
“metaverse and concert”, “metaverse and exhibition”, “metaverse 
and education”, “metaverse and exercise” and “metaverse and 
yoga” were used to examine changes in search frequency and 
correlation between two variables included in search terms. The 
Pearson correlation coefficient is a statistical measure of the 
strength of a linear relationship between two variables, indicating 
that values of the coefficient range from -1 to +1, with different 
ranges signifying varying degrees of correlation [44]. 

Focus group interview

A focus group interview is a qualitative research method 
involving a small group of participants who share their opinions, 
perceptions, and experiences on a specific topic or product [45].

Participants: Led by a skilled moderator, the discussion 
encourages open dialogue and idea exchange, providing valuable 
insights into participants’ preferences, attitudes, and behaviors. 
Researchers gather in-depth qualitative data through interactive 
group dynamics to inform decision-making, product development, 
marketing strategies, and more. Focus group interviews offer a 
dynamic platform for exploring diverse perspectives, uncovering 
underlying motivations, and understanding the complexities of 
participant’s behavior within a controlled setting [46]. 

This study conducted focus group interviews with 10 participants, 
including 5 yoga instructors and 5 trainees, on the topic of 
yoga in the metaverse. The demographic characteristics of the 
participants are as shown in Table 2. Out of 10 participants, 
nine subjects are female, and one is male, with ages ranging from 
23 to 37. They primarily practice Hatha or Vinyasa yoga, with 
experience ranging from 2 to 8 years (Table 2).

Data collection: This study collected opinions on the possibilities 
and limitations from participants who have had experiences or 
have shown interest in yoga in the metaverse, as depicted in Figure 
1. Based on the information provided, the focus group interviews 
were conducted using the Zoom online video conferencing 
platform with two groups consisting of 5 yoga instructors and 5 
trainees. Participants volunteered for the interviews and provided 
informed consent. 

The interviews took place in December 2023 and January 2024, 
totalling two sessions. The researchers, guided by Rogers EM [19], 
Diffusion of Innovation theory, asked participants about the 
possibilities and limitations of yoga in the metaverse within our 
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Table 1: Five factors of Rogers’s theory.

Factors Description

Relative advantage
Relative advantage is determined by customers perceiving the product or service as superior in various aspects, such as 

features, price, availability, or communication.

Compatibility Compatibility refers to how closely a product or service aligns with consumer’s needs, values, norms, and culture. 

Complexity Complexity serves as a barrier to adoption, with simpler, easier-to-understand products being more readily accepted. 

Triablility Trialability refers to how easily consumers can test a product or service, which impacts its acceptance rate directly.

Observability Observability refers to the ease with which the product or service is observed. 

Table 2: Characteristics of participants.

Category Gender Age Occupation Experience

Participant 1 Female 33 Instructor 5 years

Participant 2 Female 35 Instructor 6 years

Participant 3 Female 28 Instructor 4 years

Participant 4 Female 37 Instructor 8 years

Participant 5 Female 32 Instructor 3 years

Participant 6 Female 36 Service staff 4 years

Participant 7 Female 32 Teacher 2 years

Participant 8 Female 35 Marketer 3 years

Participant 9 Female 23 Student (University) 2 years

Participant 10 Male 30 Student (Undergraduate) 2 years

Figure 1: A woman wearing a headset and experiencing immersive yoga in the metaverse.
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related term over the past ten years (2014-2023). “Metaverse, 
Game” shows a clear relationship, while “Metaverse, Concert” and 
“Metaverse, Sports” indicate weaker ties. “Metaverse, Education” 
and “Metaverse, Exhibition” reveal moderate associations. In 
contrast, “Metaverse, Yoga” has an insignificant relationship. 
(Figure 2) charts these search frequencies over a decade. The 
specific results are as follows. For the term “Metaverse, Game,” a 
coefficient of 0.5418 emerges from 582,440 news search results, 
placing it within the range of a clear positive linear relationship. 
In the case of “Metaverse, Concert,” with 646,239 news search 
results, the Pearson correlation coefficient of 0.2841 suggests 
a weak positive linear relationship. In the case of “Metaverse, 
Exhibition,” with 460,001 news search results, the Pearson 
correlation coefficient of 0.4244 indicates a moderately positive 
linear relationship. In case of “Metaverse, Education”, with 
1,470,356 news search results, the Pearson correlation coefficient 
of 0.4444 indicates a moderately positive linear relationship. 
When examining “Metaverse, Sports,” the coefficient of 0.3009 
from 528,604 news search results suggests a weak to moderate 
positive linear relationship, indicating an emerging link that 
may warrant further investigation as the metaverse continues to 
develop. Lastly, the term “Metaverse, Yoga”, this yielded 70,025 
news search results and a coefficient of -0.0571, falls back into 
the category of an almost negligible linear relationship. The 
findings indicate that in the Korean societal context, activities 
such as gaming, concerts, sports, and educational pursuits 
within the metaverse gain more social interest than yoga practice, 

society, encouraging them to share their opinions freely [19]. All 
discussions were recorded and transcribed.

Data analysis: Search term analysis related to yoga in the 
metaverse was conducted using the previously mentioned 
BIGKinds. The analysis of participants’ statements about yoga 
in the metaverse through focus group interviews was conducted 
using the phenomenological research method suggested by 
Colaizzi PF [47], for a thorough understanding. Descriptive 
phenomenology comprises four steps: Bracketing, intuiting, 
analyzing, and describing [47]. Bracketing involves setting aside 
preconceived notions about the phenomena. Intuiting entails 
remaining open to participant’s interpretations. Researchers 
then analyze the data by extracting significant statements and 
categorizing them to discern essential meanings. Finally, in 
the describing phase, researchers define and comprehend the 
phenomenon. These steps allow for a comprehensive exploration 
of participants’ experiences, ensuring an accurate portrayal of 
their perspectives [48].

RESULTS

BIGKinds

This study quantifies the metaverse’s relationship with various 
content terms via the Pearson correlation coefficient. Coefficients 
range from weak (+0.1 to +0.3), and moderate (+0.3 to +0.7), to 
strong (+0.7 to +1.0) positive linear relationships. Figure 2 shows 
the frequency of searches for the metaverse and each content-

(a) (b) 

(c) (d) 

  

(e) (f) 

  

 

Figure 2: Search frequency of terms related to content within the metaverse in Korean media over the past decade 
(2014-2023). (A): Metaverse and game; (B): Metaverse and concert; (C): Metaverse and exhibition; (D): Metaverse 
and education; (E): Metaverse and sports; (F): Metaverse and yoga. 
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highlighting that yoga’s assimilation into the virtual realm has 
yet to garner substantial public engagement. Consequently, this 
study examined the perceptions of yoga instructors and trainees 
towards yoga in the metaverse in the following section (Figure 2).

Results of the focus group interview

The results after the focus group interview basically involves:

Instructor’s perception of the possibilities and limitations of 
yoga in the metaverse: Table 3 shows the 25 main statements 
from yoga instructors who participated in the focus group 
interview and the classification of formulated meaning, themes, 
and theme clusters accordingly.

Ultimately, yoga in the metaverse as perceived by yoga instructors 
was categorized into possibilities and limitations. Specifically, the 
possibilities due to relative advantage, compatibility, triability, and 
observability recognized by yoga instructor can be summarized as 
follows.

Yoga in the metaverse holds the potential to broaden 
participation significantly, welcoming a diverse range of trainees, 
including those with physical disabilities, by offering easy access 
and the option of anonymity. It fosters a more engaging learning 
environment that can blend with traditional classes and enhance 

motivation through gamification. Efforts to improve the quality 
and reliability of virtual platforms can further support this 
expansion. The metaverse’s interactive features aid in delivering a 
unique experience, allowing for the exploration of various styles 
and teaching methods. It opens doors to creatively diversifying 
teaching techniques and provides an immersive experience 
by enabling trainees to customize their virtual surroundings, 
potentially transforming yoga practice and pedagogy.

Meanwhile, their perception of specific limitations due to 
triability and complexity is as follows. Yoga in the metaverse 
encounters several limitations, such as a learning curve that may 
deter newcomers unfamiliar with virtual environments. Access to 
the metaverse is not universal, presenting technological barriers 
and cost issues that could restrict participation. The financial 
stability of yoga classes may be uncertain in the metaverse, where 
revenue models are still being explored. Furthermore, fostering a 
sense of community can be challenging without the traditional, 
physical gathering spaces, and concerns about the protection of 
personal information are heightened in these digital domains. 
Additionally, the absence of physical presence and tactile contact 
may impede the complete immersion and experience of a yoga 
practice that traditionally relies on these elements (Table 3).

Table 3: Perceptions of a focus group of yoga instructors.

Significant statements Formulated meaning Themes
Theme 
clusters

Category

 • Yoga in the metaverse could significantly enhance trainee 
engagement and focus.

• The metaverse could open access to yoga, reaching those in 
remote areas.

• Yoga in the metaverse could allow for more inclusive classes, 
accommodating people with physical disabilities.

• The interactive features of the metaverse platform can create a 
more engaging learning environment.

• The anonymity of the metaverse might make some trainees 
more comfortable trying yoga.

• Opportunities to expand 
participation from a variety of 

trainees increase.
• Trainees with physical 

disabilities can also participate 
relatively easily.

• Easy to participate through 
anonymity.

• Creating a more engaging 
learning environment.

 • Increased 
opportunities to 

expand participation 
in various ways

• Creating a more 
engaging learning 

environment

• 
Possibilities 

due to 
relative 

advantage

Possibilities

 • Blending the metaverse with traditional yoga classes could offer 
flexibility for trainees with tight schedules.

• Metaverse yoga sessions could incorporate gamification to 
increase motivation.

• The success of yoga in the metaverse will heavily depend on the 
quality and reliability of the virtual platform used.

• Blending with traditional 
yoga classes can provide 

flexibility. 
• Motivation possible 
through gamification.

• Improving the quality and 
reliability of virtual platforms.

• Compatibility 
with various types 

of classes will be an 
advantage of yoga in 

the metaverse

Possibilities
 
 
 
• 

Possibilities 
due to 

compatibility 

 • Maintaining smaller class sizes, even in the metaverse, ensures 
personalized attention.

• The interactive features of the metaverse platforms can create a 
more engaging learning environment.

• Yoga in the metaverse can 
expand yoga participation.

• Interactive features will be 
helpful.

• Exposure to 
various educational 
opportunities and 

methods
• Promoting yoga 

immersion

• 
Possibilities 

due to 
triability

• Yoga in the metaverse can offer unique experiences, like 
practicing in exotic virtual locations.

• Yoga in the metaverse could expose trainees to a variety of styles 
and instructors globally.

• The metaverse offers an opportunity for yoga instructors to 
creatively expand their teaching methods.

• Immersion in yoga could be profound, as the virtual 
environment can be tailored to enhance the meditative aspects of 

yoga practice.
• The metaverse may favor well-known instructors, potentially 

sidelining less-recognized instructors.

• Providing a unique 
experience.

• Being able to refer to 
various styles and teaching 

methods.
• Providing opportunities 

to creatively expand teaching 
methods.

• Immersing in yoga by 
customizing the virtual 

environment.

• Exposure to 
various educational 
opportunities and 

methods
• Promoting yoga 

immersion

• 
Possibilities 

due to
• 

Observability
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• There might be a learning curve for both instructors and 
trainees to navigate the metaverse platforms.

• Small studios might struggle without access to or support for 
the metaverse technology.

• Technical glitches could disrupt the flow of the metaverse yoga 
classes.”

• Assessing and correcting yoga poses might be more challenging 
in the metaverse.

• The cost of accessing the necessary technology could be a 
barrier for some trainees.

• No matter how advanced the technology, the essence of physical 
presence in yoga teaching is irreplaceable.

• There is a learning curve.
• Access to the metaverse is 

limited.
• There are technological 

limitations.
• There is a cost issue.

• Existence of a 
learning curve.

• Limited access.
• Technological 
• Limitations
• Cost issue

Limitations 
due to 

triability

Limitations

• Financial stability might be a concern with yoga classes due to 
fluctuating online engagement.

• Creating a sense of community might be challenging in the 
virtual space of yoga.

• Privacy concerns in the metaverse could deter some from 
participating in virtual yoga classes.

• Immersion might be challenged by the lack of physical presence 
and touch, which are integral to traditional yoga teaching 

methods.

• There may be problems 
with the financial stability of 

yoga classes.
• Building a sense of 

community can be difficult in 
virtual spaces.

• Problems related to the 
protection of personal 
information may arise.

• Lack of physical presence 
and contact can make 
immersion difficult.

• Financial stability
• Difficulty 

forming a sense of 
community
• Personal 

• information 
security

• Immersion 
problem

Limitations 
due to 

complexity

that the quality of yoga instruction could decline without the 
most nuanced guidance possible in a physical setting. Lastly, 
there’s an apprehension that the typical yoga practice might be 
difficult to replicate authentically in the metaverse, potentially 
impacting the overall experience (Table 4).

DISCUSSION

Despite the recent slowdown, the metaverse is still in its nascent 
stages. The development of content within the metaverse is 
expected to invigorate related industries, leveraging its boundless 
potential across various domains in the future. A crucial aspect 
of the metaverse environment is the creation of content that 
allows for diverse experiences, including yoga, which serves as a 
significant exercise activity for mental peace and physical health 
enhancement. Meanwhile, this study highlights the psychological 
benefits of yoga, such as the release of beneficial brain 
chemicals, reduction of stress, and improvement in overcoming 
anxiety, depression, and the improvement of sleep quality [49]. 
Particularly during the COVID-19 pandemic, yoga has been 
shown to effectively alleviate stress, anxiety, and sadness [50], 
making it noteworthy content for the metaverse. The metaverse 
space has been explored for rehabilitation exercises, examining 
the possibilities and limitations through expert Delphi studies 
[51]. Furthermore, the potential of yoga exercises within the 
metaverse can guide postures and use avatars to assist participants’ 
yoga performance, thereby providing motivation for mental and 
physical enhancement [52].

This study measured the metaverse’s correlation with various 
activities using the Pearson coefficient, finding strong ties with 
gaming and moderate ties with education and exhibitions. 
However, the relationship with yoga is insignificant, indicating 
a lack of public engagement within Korean society compared to 
gaming, concerts, sports, and education. 

Trainee’s perception of the possibilities and limitations of yoga 
in the metaverse: Table 4 presents the 20 main statements of 
yoga trainees who participated in the focus group interview and 
the classification of formulated meaning, themes, and theme 
clusters accordingly.

Ultimately, yoga in the metaverse as perceived by yoga trainees 
was categorized into possibilities and limitations. Specifically, the 
possibilities due to relative advantage, compatibility, triability, 
and observability recognized by yoga trainees can be summarized 
as follows. Yoga in the metaverse can offer the potential to 
expand the target audience beyond traditional boundaries, 
allowing practitioners to overcome the constraints of time and 
place, utilize the platform’s scalability for larger classes, and 
leverage its connectivity for a seamless experience. It opens the 
door to creative and varied class formats, harnesses a range of 
technologies to deepen practice, and caters to the growing 
interest and curiosity in virtual spaces. Furthermore, yoga in the 
metaverse enhances the meditative aspects of yoga by providing 
an immersive environment and the possibility of unique sensory 
experiences, transforming how yoga is practiced and experienced. 
Meanwhile, their perception of specific limitations due to 
triability and complexity is as follows. Yoga in the metaverse 
faces several constraints, including concerns about personal 
information protection and data security within virtual spaces. 
The transition to a digital platform may lead to a loss of the sense 
of community often found in physical yoga studios. Participants 
might experience a lack of motivation to exercise without in-
person encouragement, may require specific equipment for an 
immersive experience, and could suffer from poor instructor 
guidance due to the virtual barrier. The costs and accessibility of 
VR technology could limit participation, excluding those without 
the means or access to such equipment. Technical or connectivity 
issues may impede the fluidity of classes, and there are concerns 
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Table 4: Perceptions of a focus group of yoga trainees.

Significant statements Formulated meaning Themes Theme clusters Category

• There’s potential for more inclusive yoga 
classes that cater to people with physical 

limitations.
• Yoga in the metaverse might attract a 
younger, more tech-savvy demographic.

• The ability to practice yoga without the 
constraints of time and location is appealing.

• Possibilities for comprehensive 
yoga classes.

•Potential to attract a young, 
tech-savvy demographic.

• Ability to practicing yoga 
without restrictions due to time 

and place.

• The possibility of 
expanding target audience.

• Overcoming time and 
place constraints

• Possibilities 
due to relative 

advantage

Possibilities

•The metaverse’s scalability might lead to 
larger yoga classes.

• The metaverse could provide opportunities 
for global yoga events, connecting 

practitioners worldwide.

•Possibility of providing larger 
yoga classes.

•Possibility of providing 
opportunities for global yoga 

events, connecting practitioners 
worldwide.

• Possibility of utilizing the 
metaverse’s scalability.

•Potential utilization of the 
metaverse connectivity.

• Yoga in the metaverse could allow for 
creative class formats that aren’t possible in a 

traditional studio.
• Utilizing various technologies could make 

yoga more engaging and enjoyable.

•Possibility of creative class 
formats.

•Possibility of providing more 
engaging and enjoyable yoga 

classes.

• Acceptability of creative 
class formats.

• Possibility of utilizing 
various technologies.

• Possibilities 
due to

• Triability

• The metaverse is interesting and I 
understand its potential.

• The prospect of attending yoga classes in 
exotic virtual locales is exciting.

• The immersive virtual environments might 
enhance the meditative aspects of yoga.

• The metaverse could offer unique sensory 
experiences that enhance relaxation and 

focus during yoga.

• Interest and understanding of 
the metaverse.

• The prospect of attending 
yoga classes in the metaverse.
• Expectations of enhancing 

flow in yoga. 
• Expectations of a unique 

sensory experience for relaxation 
and concentration.

•Interest and understanding 
of the metaverse.

• Curiosity about the 
metaverse.

• The usefulness of 
meditation in yoga in 
an immersive virtual 

environment.
• Possibility of providing 

unique sensory experiences 
in the metaverse.

•Possibilities due 
to

• Observability

• Privacy and data security in the metaverse 
are significant concerns for me.

• I worry about the impersonal nature of 
metaverse yoga and the potential loss of 

community feeling.
• In an online setting, there could be 
a lack of motivation to exercise, a need 

for equipment, and an absence of direct 
instructor guidance.

• The cost and accessibility of VR technology 
could be barriers to participation for some.

• Concerns about privacy and 
data security in the metaverse.
• Concerns about loss of sense 
of community during yoga in 

the metaverse.
• Concerns about lack of 

motivation to exercise, need for 
equipment, and direct instructor 

guidance.
• Concerns that the cost and 
accessibility of VR technology 

may be a barrier to participation.

• Metaverse’s personal 
information protection and 

data security.
• Loss of sense of 

community.
• Lack of motivation 
to exercise, need for 

equipment, poor instructor 
guidance.

• Limited participation due 
to cost and accessibility of 

VR technology.

Limitations due to 
triability.

Limitations

• Technical issues or connectivity problems 
could disrupt the flow of a yoga session.

• There’s a concern about the quality of yoga 
instruction being diluted in a virtual format.
• Assessing proper form and technique in 
yoga poses might be challenging without 

physical presence.

• Technical issues or 
connectivity problems.

• Concern about the quality of 
yoga instruction. 

• Concerns about the difficulty 
of practicing yoga in virtual 

spaces.

• Limitations due to 
technical or connectivity 

issues.
• Concerns about the 

decline in quality of yoga 
classes.

•Concerns about the 
difficulty of typical yoga 

practice.

Limitations due to 
complexity
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exercises and sports simulations to more holistic practices like 
yoga. The metaverse’s key advantage is its ability to transcend the 
usual constraints of time and place, offering a highly personalized 
fitness experience by allowing individuals to engage in physical 
exercises within virtual spaces, customize their workout 
environments, and choose instructors based on their preferences 
[55]. Yoga, emphasizing physical balance, flexibility, and 
mindfulness, is well-suited for realization within the metaverse 
[56].

However, for yoga to become established in the metaverse within 
Korean society, changes are necessary to address the identified 
limitations and to capitalize on the potential of this technology. 
First, there is a need to overcome technological barriers by 
enhancing user interface simplicity and ensuring that the 
technology is user-friendly for all levels of technical skill. Second, 
cost issues must be addressed by providing affordable access to 
necessary hardware and software, potentially through subsidies 
or partnerships with technology providers. Third, creating virtual 
spaces that replicate the community feel of a yoga studio, possibly 
by incorporating social features that allow interaction and the 
formation of relationships among participants. Fourth, ensuring 
that virtual yoga classes maintain the quality of instruction, 
perhaps through rigorous training for instructors on how to teach 
effectively in the metaverse and using technology that allows 
for detailed observation and correction of yoga poses. Fifth, 
implementing robust security measures to protect users’ personal 
information and to build trust in the use of the metaverse for 
yoga practices. By addressing these areas, the integration of yoga 
into the metaverse can be more effective, providing an inclusive, 
accessible, and authentic experience that has the potential to be 
well-received within Korean society. Furthermore, our findings 
indicate that yoga in the metaverse has potential for rehabilitation 
by guiding postures with avatars and offering mental and physical 
enhancement. The metaverse’s adaptability can support diverse 
rehabilitative needs, offering personalized, engaging experiences 
beyond physical limitations.

CONCLUSION

This study identified a disparity in the South Korean metaverse’s 
relationship with various activities. While gaming and education 
show moderate to strong correlations, yoga has an insignificant 
relationship, suggesting a lack of integration into virtual spaces.

Accordingly, this study selected yoga instructors and yoga 
trainees as a focus group, conducted interviews, and examined 
their perceptions of yoga in the metaverse based on the theory 
of Rogers EM. According to the results, there’s potential for yoga 
in the metaverse to offer wider access, especially for those with 
disabilities, and to provide a more engaging learning environment 
through gamification and interactive features. However, to 
establish yoga firmly in the Korean metaverse, changes must 
address technological and cost barriers, ensure the quality and 
reliability of virtual platforms, and preserve the community 
aspect and authenticity of yoga practice. This would involve 
enhancing user interfaces, making yoga economically accessible, 
creating virtual communities, maintaining instructional quality, 
and ensuring data privacy. These changes are crucial to realize the 
potential for a more inclusive and engaging yoga practice within 

This suggests yoga has not yet been widely embraced in the virtual 
realm, prompting further investigation into the perceptions of 
yoga professionals and practitioners regarding its metaverse 
integration.

Accordingly, this study conducted focus group interviews with 
five yoga instructors and five yoga trainees to examine their 
perceptions of yoga in the metaverse. Both yoga instructors 
and trainees perceive yoga in the metaverse as a field ripe with 
possibilities and challenges. They agree on the potential for 
expanding the audience, providing accessibility for those with 
disabilities, and the benefit of anonymity. The possibility of 
gamification to enhance motivation and the ability to create a 
more engaging learning environment through the metaverse’s 
interactivity are seen as significant advantages. They also share 
concerns regarding the challenges in creating community, 
maintaining the quality of yoga instruction, the necessity for 
specific VR equipment, and potential issues with data security 
and personal information protection. 

However, there are nuances in their perspectives. Yoga instructors 
emphasize the potential to transform yoga practice and pedagogy 
by diversifying teaching techniques and customizing virtual 
environments. They seem to be looking at the broader pedagogical 
implications of yoga in the metaverse. Yoga trainees, on the 
other hand, highlight the enhancement of yoga’s meditative 
aspects through immersive environments and unique sensory 
experiences, suggesting a focus on the personal, experiential 
benefits of practicing yoga in the metaverse. 

In terms of limitations, instructors are concerned about the 
learning curve and technological barriers that could deter 
newcomers, while trainees worry more about the loss of physical 
presence and the authenticity of yoga practice in a virtual setting. 
Instructors appear to be considering the practical aspects of 
conducting classes, whereas trainees are more focused on the 
personal experience and the potential loss of the essence of 
traditional yoga practice.

Overall, both groups see the metaverse as a double-edged sword 
for yoga, offering innovative ways to practice and learn while 
presenting new challenges that need to be addressed to preserve 
the integrity and essence of yoga.

As a result, yoga in the metaverse presents a valuable opportunity 
for practitioners who may find it challenging to gather due to 
spatial and temporal constraints, such as the elderly, residents of 
remote or rural areas, and island inhabitants. As the metaverse 
emerges as an innovative digital universe, it redefines interactions 
between trainees and their environments [53]. At its core, the 
metaverse integrates VR, AR, and other immersive platforms, 
creating a seamless connection between the physical and virtual 
worlds. This digital universe facilitates real-time interactions, not 
only among trainees, but also with various digital objects, blurring 
the traditional boundaries between reality and virtuality. The 
applications of the metaverse span socialization, entertainment, 
education, and, notably, physical activities like exercise [54].

In the domain of physical health, numerous studies underscore 
the metaverse’s potential to revolutionize exercise routines, 
exploring various virtual physical activities from interactive 
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7.	 Menezes CB, Dalpiaz NR, Kiesow LG, Sperb W, Hertzberg J, 
Oliveira AA. Yoga and emotion regulation: A review of primary 
psychological outcomes and their physiological correlates. 
Psychology & Neuroscience. 2015;8(1):82. 

8.	 Govindaraj R, Karmani S, Varambally S, Gangadhar BN. Yoga 
and physical exercise-a review and comparison. Int Rev Psychiatry. 
2016;28(3):242-253.  

9.	 Hinz A, Mulgrew KE, de Regt T, Lovell G. Practice or performance? 
A content analysis of yoga-related videos on Instagram. Body Image. 
2021;39:175-183.  

10.	 Denholm D, Popovski N, Fouladbakhsh J. Remote, virtual yoga: 
Benefits and suggestions for protocols and applications. Glob Adv 
Health Med. 2022:120. 

11.	 Wang Y, Haggerty N. Knowledge transfer in virtual settings: The 
role of individual virtual competency. Inf Syst. 2009;19(6):571-593. 

12.	 Navas-Medrano S, Soler-Dominguez JL, Pons P. Mixed reality for a 
collective and adaptive mental health metaverse. Front Psychiatry. 
2024;14:1272783.  

13.	 Dincelli E, Yayla A. Immersive virtual reality in the age of the 
metaverse: A hybrid-narrative review based on the technology 
affordance perspective. Inf Syst. 2022;31(2):101717. 

14.	 Csikszentmihalyi M. The flow experience and its significance for 
human psychology. Optimal experience. 1988;2:15-35. 

15.	 Csikszentmihalyi M. Flow. The Psychology of Optimal Experience. 
New York. 1990. 

16.	 Mattila O, Korhonen A, Pöyry E, Hauru K, Holopainen J, Parvinen 
P. Restoration in a virtual reality forest environment. Comput 
Human Behav. 2020;107:106295. 

17.	 Lo SC, Tsai HH. Design of 3D virtual reality in the metaverse for 
environmental conservation education based on cognitive theory. 
Sensors. 2022;22(21):8329.   

18.	 Rogers EM. Diffusion of innovations. New York. 1962.

19.	 Rogers EM. Diffusion of innovations. New York. 2003.

20.	 Dudley J, Yin L, Garaj V, Kristensson PO. Inclusive Immersion: 
A review of efforts to improve accessibility in virtual 
reality, augmented reality and the metaverse. Virtual Real. 
2023;27(4):2989-3020. 

21.	 Gandhi RD, Patel DS. Virtual reality–opportunities and challenges. 
Virtual Real. 2018;5(01):2714-2724. 

22.	 Ogdon DC. HoloLens and VIVE pro: Virtual reality headsets. J 
Med Libr Assoc. 2019;107(1):118. 

23.	 Carmigniani J, Furht B. Augmented reality: An overview. AR. 
2011:3-46. 

24.	 Tsou MH, Mejia C. Beyond mapping: Extend the role of 
cartographers to user interface designers in the Metaverse using 
virtual reality, augmented reality, and mixed reality. Cartogr Geogr 
Inf Sci. 2023:1-5. 

25.	 Hoyez AC. The ‘world of yoga’: The production and reproduction 
of therapeutic landscapes. Soc Sci Med. 2007;65(1):112-124.  

26.	 Guddeti RR, Dang G, Williams MA, Alla VM. Role of yoga in 
cardiac disease and rehabilitation. J Cardiopulm Rehabil Prev. 
2019;39(3):146-152.  

27.	 Singh A. Importance of yoga in Indian philosophy. Central Asian 
Journal of Literature, Philosophy and Culture. 2022;3(8):19-24.  

28.	 James-Palmer A, Anderson EZ, Daneault JF. Remote delivery of 
yoga interventions through technology: Scoping review. J Med 
Internet Res. 2022;24(6):e29092.  

the metaverse, catering to the growing interest in digital wellness 
practices.

This study suggests three major implications for yoga in the 
metaverse. Firstly, there’s an opportunity for yoga to reach a 
broader demographic, including those with disabilities or in 
remote locations, by leveraging the metaverse’s accessibility. This 
could democratize wellness and potentially foster a new wave of 
health-focused virtual communities. Secondly, as the metaverse’s 
technology evolves, it could provide innovative platforms for yoga 
instruction and practice, creating environments that enhance the 
meditative and physical aspects of yoga. The use of gamification 
could significantly improve engagement and motivation among 
users. Lastly, this study shows that the successful incorporation 
of yoga into the metaverse requires addressing privacy concerns, 
improving the sense of community in virtual spaces, and ensuring 
the quality of instruction. Without careful consideration of these 
factors, the essence of yoga could be compromised, leading to a 
decline in its effectiveness and popularity in the metaverse.

However, our limitations included a potential bias stemming 
from the specific cultural context of South Korea, which may not 
reflect global attitudes towards yoga in the metaverse. Secondly, 
the study may have limited insight into long-term engagement 
patterns as the metaverse and its applications are still evolving. 
Lastly, the focus on qualitative data from interviews may overlook 
quantitative metrics that provide a broader understanding of user 
interaction with yoga in the metaverse, such as engagement time, 
user retention rates, and overall satisfaction. 

Future research on yoga in the metaverse needs to explore global 
attitudes to understand cross-cultural adoption and engagement, 
including longitudinal studies to track long-term user behavior 
and quantitative analyses focusing on metrics like user 
retention, engagement time, and satisfaction. This would offer 
comprehensive insights into the efficacy and popularity of virtual 
yoga practice worldwide. Also, this study implies that yoga in the 
metaverse may enhance accessibility, especially for those with 
disabilities, and offer engaging learning through gamification, 
requiring consideration of technological and privacy issues for 
successful integration. Therefore, follow-up research requires 
additional analysis of the possibility of yoga in the metaverse 
being utilized in the rehabilitation field.

REFERENCES
1.	 Mystakidis S. Metaverse. Encyclopedia. 2022;2(1):486-497. 

2.	 Wu L, Yu R, Su W, Ye S. Design and implementation of a metaverse 
platform for traditional culture: The chime bells of Marquis Yi of 
Zeng. Herit Sci. 2022;10(1):193. 

3.	 Kim EJ, Kim JY. Exploring the online news trends of the metaverse 
in south korea: A data-mining-driven semantic network analysis. 
Sustainability. 2023;15(23):16279. 

4.	 Hwang R, Lee M. The influence of music content marketing on 
user satisfaction and intention to use in the metaverse: A focus on 
the SPICE model. Businesses. 2022;2(2):141-155. 

5.	 Jafar RM, Ahmad W, Sun Y. Unfolding the impacts of metaverse 
aspects on telepresence, product knowledge, and purchase 
intentions in the metaverse stores. Technol Soc J. 2023;74:102265. 

6.	 Rimol M. Gartner predicts 25% of people will spend at least one 
hour per day in the metaverse by 2026. Press Release. 2022. 

https://psycnet.apa.org/record/2015-03456-001
https://psycnet.apa.org/record/2015-03456-001
https://www.tandfonline.com/doi/abs/10.3109/09540261.2016.1160878
https://www.tandfonline.com/doi/abs/10.3109/09540261.2016.1160878
https://www.sciencedirect.com/science/article/abs/pii/S174014452100111X
https://www.sciencedirect.com/science/article/abs/pii/S174014452100111X
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1916531
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1916531
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2575.2008.00318.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2575.2008.00318.x
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1272783/full
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1272783/full
https://www.sciencedirect.com/science/article/abs/pii/S0963868722000130
https://www.sciencedirect.com/science/article/abs/pii/S0963868722000130
https://www.sciencedirect.com/science/article/abs/pii/S0963868722000130
https://www.cambridge.org/core/books/abs/optimal-experience/flow-experience-and-its-significance-for-human-psychology/F3599C1B975313016170E205CF05FA33
https://www.cambridge.org/core/books/abs/optimal-experience/flow-experience-and-its-significance-for-human-psychology/F3599C1B975313016170E205CF05FA33
https://opus4.kobv.de/opus4-Fromm/frontdoor/index/index/docId/27641
https://www.sciencedirect.com/science/article/abs/pii/S0747563220300509
https://www.mdpi.com/1424-8220/22/21/8329
https://www.mdpi.com/1424-8220/22/21/8329
https://link.springer.com/article/10.1007/s10055-023-00850-8
https://link.springer.com/article/10.1007/s10055-023-00850-8
https://link.springer.com/article/10.1007/s10055-023-00850-8
https://d1wqtxts1xzle7.cloudfront.net/55848310/IRJET-V5I1103-libre.pdf?1519111836=&response-content-disposition=inline%3B+filename%3DVirtual_Reality_Opportunities_and_Challe.pdf&Expires=1714548021&Signature=Cy93v7pl1tSMmyNkKf1opRvRixLxIa7QU8XUM19B4HWFYCfxZaDqyYrDooP3PPzO5yADX99o-u33u2hZ1ayvQWd0TR~~Q8sCnBrfjhO6I7JbVGF6oVkPnMaYhByNnOx4TgNGBKzMQ5s-Om1yo-eJ2mscbmiapDQipepiW8npyhH0LASRFTmvxoT9tGnhuXRaVpzEJsgYPsWAfvvbW1hrjKB-k290rRiIhQL0fJ1f0f89JA65xaF1KLjSCYc~U~2BErNEUPRYq2UrNnbgZby3d27VvbC3woBAiKxqEYAUv7GEt6ryRvquz0Gmj2cHwrE~Ymu2pUb0sC6ZXuKpeOXlWw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.researchgate.net/publication/345040475_HoloLens_and_VIVE_Pro_Virtual_Reality_Headsets
https://link.springer.com/chapter/10.1007/978-1-4614-0064-6_1
https://www.tandfonline.com/doi/abs/10.1080/15230406.2023.2264748
https://www.tandfonline.com/doi/abs/10.1080/15230406.2023.2264748
https://www.tandfonline.com/doi/abs/10.1080/15230406.2023.2264748
https://www.sciencedirect.com/science/article/abs/pii/S027795360700113X
https://www.sciencedirect.com/science/article/abs/pii/S027795360700113X
https://journals.lww.com/jcrjournal/fulltext/2019/05000/Role_of_Yoga_in_Cardiac_Disease_and_Rehabilitation.3.aspx
https://journals.lww.com/jcrjournal/fulltext/2019/05000/Role_of_Yoga_in_Cardiac_Disease_and_Rehabilitation.3.aspx
https://cajlpc.centralasianstudies.org/index.php/CAJLPC/article/view/475
https://www.jmir.org/2022/6/e29092/
https://www.jmir.org/2022/6/e29092/
https://www.mdpi.com/2673-8392/2/1/31
https://link.springer.com/article/10.1186/s40494-022-00828-w
https://link.springer.com/article/10.1186/s40494-022-00828-w
https://link.springer.com/article/10.1186/s40494-022-00828-w
https://www.mdpi.com/2071-1050/15/23/16279
https://www.mdpi.com/2071-1050/15/23/16279
https://www.mdpi.com/2673-7116/2/2/10
https://www.mdpi.com/2673-7116/2/2/10
https://www.mdpi.com/2673-7116/2/2/10
https://www.sciencedirect.com/science/article/abs/pii/S0160791X23000702
https://www.sciencedirect.com/science/article/abs/pii/S0160791X23000702
https://www.sciencedirect.com/science/article/abs/pii/S0160791X23000702
https://www.gartner.com/en/newsroom/press-releases/2022-02-07-gartner-predicts-25-percent-of-people-will-spend-at-least-one-hour-per-day-in-the-metaverse-by-2026
https://www.gartner.com/en/newsroom/press-releases/2022-02-07-gartner-predicts-25-percent-of-people-will-spend-at-least-one-hour-per-day-in-the-metaverse-by-2026


11

Seo YS, et al. OPEN ACCESS Freely available online

Int J Phys Med Rehabil, Vol.12 Iss.3 No:1000727

approach to detecting social issues with web-based data. Appl Sci. 
2023;13(14):8516. 

43.	 Jo W, Chang D. Political consequences of COVID-19 and media 
framing in South Korea. Front Public Health. 2020;8:565222.  

44.	 Zhou H, Deng Z, Xia Y, Fu M. A new sampling method in particle 
filter based on Pearson correlation coefficient. Neurocomputing. 
2016;216:208-215.  

45.	 Järvinen M, Demant J. The normalisation of cannabis use among 
young people: Symbolic boundary work in focus groups. Health 
Risk Soc. 2011;13(2):165-182. 

46.	 Nilsen ER, Dugstad J, Eide H, Gullslett MK, Eide T. Exploring 
resistance to implementation of welfare technology in municipal 
healthcare services-a longitudinal case study. BMC Health Serv 
Res. 2016;16(1):1-4.  

47.	 Colaizzi PF. Psychological research as the phenomenologist views 
it. 1978. 

48.	 Newton JM, McKenna L. The transitional journey through the 
graduate year: A focus group study. Int J Nurs Stud. 2007;44(7):1231-
1237.  

49.	 Singh P. Psychological benefit of yoga: An overview. IJHW. 
2022;13(4).  

50.	 Sinanovic S, Vidacek A, Muftic M. Impact of yoga practice on 
level of stress during COVID-19 pandemic. Mater Sociomed. 
2022;34(2):118.  

51.	 Cho KH, Park JB, Kang A. Metaverse for exercise rehabilitation: 
Possibilities and limitations. Int J Environ Res Public Health. 
2023;20(8):5483.  

52.	 Wang X, Mo X, Fan M, Lee LH, Shi B, Hui P. Reducing stress 
and anxiety in the metaverse: A systematic review of meditation, 
mindfulness and virtual reality. 2022:170-180. 

53.	 Hennig-Thurau T, Aliman DN, Herting AM, Cziehso GP, Linder M, 
Kübler RV. Social interactions in the metaverse: Framework, initial 
evidence, and research roadmap. J Acad Mark. 2023;51(4):889-913. 

54.	 Wiederhold BK, Riva G. Metaverse creates new opportunities in 
healthcare. Annu Rev CyberTherapy Telemed. 2022;20:3-7. 

55.	 Mehra V, Singh P, Mehra M, Albanna H, Dwivedi YK. Exploring 
the fusion of metaverse and sports: Current trends and future 
directions. 2023:258-268. 

56.	 Ranade T, Menon P. Mindfulness in the metaverse: Examinations 
into women’s well-being. IEEE. 2022:1-4.. 

29.	 Dysart A, Barnett J, Harden SM. Yoga studio websites: Are they an 
accurate first glance at the studio’s mission, values, and resources?. 
BMC Public Health. 2023;23(1):1622.  

30.	 Uebelacker LA, Feltus S, Jones R, Tremont GN, Miller IW. Weekly 
assessment of number of yoga classes and amount of yoga home 
practice: Agreement with daily diaries. Complement Ther Med. 
2019;43:227-231.  

31.	 Clay CC, Lloyd LK, Walker JL, Sharp KR, Pankey RB. The 
metabolic cost of hatha yoga. J Strength Cond Res. 2005;19(3):604-
610.  

32.	 Dietrich K, Bidart MG. Hatha yoga improves psychophysiological 
responses of college students in both indoor and outdoor 
environments. OBM Integrative and Complementary Medicine. 
2021;6(4):1-4.  

33.	 Ochoa AM, Corgo SR, Cristóbal ID. Metaverse and mental health, 
what about the future?. Eur Psychiatry. 2023;66(S1):S555.

34.	 Kim SS, Min WK, Kim JH, Lee BH. The effects of VR-based Wii 
fit yoga on physical function in middle-aged female LBP patients. J 
Phys Ther Sci. 2014;26(4):549-552.  

35.	 Bağcıer F, Batıbay S. The effects of virtual reality-based wii fit yoga 
on pain, functionality and trigger points in non-specific chronic 
low back pain patients: A randomized controlled trial. Bosphorus 
Med J. 2020;7(3):75. 

36.	 Valente TW. Social network thresholds in the diffusion of 
innovations. Soc. Netw. 1996;18(1):69-89.  

37.	 Meade N, Islam T. Modelling and forecasting the diffusion of 
innovation-A 25 year review. Int J Forecast. 2006;22(3):519-545. 

38.	 Rogers EM, Singhal A, Quinlan MM. Diffusion of innovations. 
An integrated approach to communication theory and research. 
2014:432-448. 

39.	 Lee TT. Nurses’ adoption of technology: Application of 
Rogers’ innovation-diffusion model. Applied nursing research. 
2004;17(4):231-238. 

40.	 Zhang L, Wen H, Li D, Fu Z, Cui S. E-learning adoption intention 
and its key influence factors based on innovation adoption theory. 
Math Comput Model. 2010;51(11-12):1428-1432. 

41.	 Ko J, Paek S, Park S, Park J. A news big data analysis of issues 
in higher education in Korea amid the COVID-19 pandemic. 
Sustainability. 2021;13(13):7347. 

42.	 Lee S, Lee J, Lee JM, Chun HW, Yoon J. A network analysis 

https://www.mdpi.com/2076-3417/13/14/8516
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2020.00425/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2020.00425/full
https://www.sciencedirect.com/science/article/abs/pii/S0925231216307925
https://www.sciencedirect.com/science/article/abs/pii/S0925231216307925
https://www.tandfonline.com/doi/abs/10.1080/13698575.2011.556184
https://www.tandfonline.com/doi/abs/10.1080/13698575.2011.556184
https://link.springer.com/article/10.1186/s12913-016-1913-5?trk=article-ssr-frontend-pulse_x-social-details_comments-action_comment-text
https://link.springer.com/article/10.1186/s12913-016-1913-5?trk=article-ssr-frontend-pulse_x-social-details_comments-action_comment-text
https://link.springer.com/article/10.1186/s12913-016-1913-5?trk=article-ssr-frontend-pulse_x-social-details_comments-action_comment-text
https://philpapers.org/rec/COLPRA-5
https://philpapers.org/rec/COLPRA-5
https://www.sciencedirect.com/science/article/abs/pii/S0020748906001702
https://www.sciencedirect.com/science/article/abs/pii/S0020748906001702
https://openurl.ebsco.com/EPDB%3Agcd%3A10%3A4931098/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A161335439&crl=c
https://www.researchgate.net/publication/361658964_Impact_of_Yoga_Practice_on_Level_of_Stress_During_COVID-19_Pandemic
https://www.researchgate.net/publication/361658964_Impact_of_Yoga_Practice_on_Level_of_Stress_During_COVID-19_Pandemic
https://www.mdpi.com/1660-4601/20/8/5483
https://www.mdpi.com/1660-4601/20/8/5483
https://dl.acm.org/doi/abs/10.1145/3565698.3565781
https://dl.acm.org/doi/abs/10.1145/3565698.3565781
https://dl.acm.org/doi/abs/10.1145/3565698.3565781
https://link.springer.com/article/10.1007/s11747-022-00908-0
https://link.springer.com/article/10.1007/s11747-022-00908-0
https://link.springer.com/chapter/10.1007/978-3-031-50188-3_23
https://link.springer.com/chapter/10.1007/978-3-031-50188-3_23
https://link.springer.com/chapter/10.1007/978-3-031-50188-3_23
https://ieeexplore.ieee.org/abstract/document/10176261
https://ieeexplore.ieee.org/abstract/document/10176261
https://link.springer.com/article/10.1186/s12889-023-16560-4
https://link.springer.com/article/10.1186/s12889-023-16560-4
https://www.sciencedirect.com/science/article/abs/pii/S0965229919300482
https://www.sciencedirect.com/science/article/abs/pii/S0965229919300482
https://www.sciencedirect.com/science/article/abs/pii/S0965229919300482
https://journals.lww.com/nsca-jscr/abstract/2005/08000/the_metabolic_cost_of_hatha_yoga.20.aspx
https://journals.lww.com/nsca-jscr/abstract/2005/08000/the_metabolic_cost_of_hatha_yoga.20.aspx
https://www.lidsen.com/journals/icm/icm-06-04-046
https://www.lidsen.com/journals/icm/icm-06-04-046
https://www.lidsen.com/journals/icm/icm-06-04-046
https://www.cambridge.org/core/journals/european-psychiatry/article/metaverse-and-mental-health-what-about-the-future/19AAE5EA85CCCDF5F9CA171B8ADBDC59
https://www.cambridge.org/core/journals/european-psychiatry/article/metaverse-and-mental-health-what-about-the-future/19AAE5EA85CCCDF5F9CA171B8ADBDC59
https://www.jstage.jst.go.jp/article/jpts/26/4/26_jpts-2013-420/_article/-char/ja/
https://www.jstage.jst.go.jp/article/jpts/26/4/26_jpts-2013-420/_article/-char/ja/
https://jag.journalagent.com/bmj/pdfs/BMJ-92486-ORIGINAL_RESEARCH-BAGCIER.pdf
https://jag.journalagent.com/bmj/pdfs/BMJ-92486-ORIGINAL_RESEARCH-BAGCIER.pdf
https://jag.journalagent.com/bmj/pdfs/BMJ-92486-ORIGINAL_RESEARCH-BAGCIER.pdf
https://www.sciencedirect.com/science/article/pii/0378873395002561
https://www.sciencedirect.com/science/article/pii/0378873395002561
https://www.sciencedirect.com/science/article/abs/pii/S0169207006000197
https://www.sciencedirect.com/science/article/abs/pii/S0169207006000197
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203887011-36/diffusion-innovations-everett-rogers-arvind-singhal-margaret-quinlan
https://www.sciencedirect.com/science/article/abs/pii/S0897189704000710
https://www.sciencedirect.com/science/article/abs/pii/S0897189704000710
https://www.sciencedirect.com/science/article/pii/S0895717709004129
https://www.sciencedirect.com/science/article/pii/S0895717709004129
https://www.mdpi.com/2071-1050/13/13/7347
https://www.mdpi.com/2071-1050/13/13/7347
https://www.mdpi.com/2076-3417/13/14/8516

