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Abstract 

Background: The lack of visibility of knowledge in the metaverse is the basis of instability 

challenges and is a prerequisite for new knowledge management and strategy for virtual 

organizations.  This study was conducted in order to conceptualize the visibility of medical 

knowledge and increase its application patterns in the metaverse space. 

Methods: The implementation of the current research is fundamental considering the main 

goal of the research, which is to conceptualize the visibility of medical knowledge in the 

metaverse. The statistical population is a collection of experts in the field of Metaverse. To 

interview the experts used the snowball sampling method, which is a part of non-probability 

and theoretical sampling. The tool for collecting information was a semi-structured interview 

checklist regarding the purpose of the study. And the data collection method was interview. 

Results: The dimensions of the visible conceptualization of medical knowledge in the 

metaverse are the concrete effectiveness of the infrastructure elements of medical application 

patterns as a causal variable, the concrete effectiveness of the facilitator of medical education 

as a background variable, the concrete effectiveness of the content of medical knowledge as a 

background variable and the concrete effectiveness of learners' learning as an outcome variable 

were included in the conceptualization model of knowledge visibility. 

Conclusion: The visibility of medical knowledge is a process with a collective approach 

resulting from the cooperation of all elements of educational spaces, which doesn’t happen 

completely without the presence of one element of the process of visibility. 
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Introduction

oday is the age of knowledge and 

technology to the extent that even 

the existence of different industries 

cannot guarantee success without them. 

Thus, tools, information, and knowledge 

are currently considered a kind of asset and 

their sharing improves people's 

performance. They are called 

organizational knowledge and sharing these 

data among people in an organization is 

called knowledge management (1, 2). 

Nowadays, intelligent agents play a vital 

role in all aspects of life ranging from social 
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networks to industry, medicine, defense, 

agriculture, education, monitoring, etc. 

Internet of Things and making intelligent 

are among the most significant 

achievements in this area. They allow rapid 

and accurate inference by establishing a 

connection between huge data treasures and 

defined tasks (3). As a new phenomenon, 

the Metaverse has been considered by many 

information systems and policymakers in 

different fields. Metaverse can eliminate 

the fundamental limitations of web-based 

electronic education tools due to reality 

with virtualization and digitalization of e-

learning (3). The reality of computer-based 

spaces is that humans are easily controlled 

in computer-based spaces. This makes 

users feel comfortable. It also paves the 

way for misuse of the unrelated data 

obtained from subsequent interception and 

analyses. Metaverse should be reliable for 

evolution and expansion. 

Security violations are currently occurring 

and should be investigated immediately to 

build trust (4, 5). The concept of knowledge 

visibility to obtain insight into an act of 

knowledge sharing is vital to the Metaverse 

space.  Non-visibility of knowledge in the 

Metaverse space is the basis for the 

instability, security, meaningfulness, the 

prerequisite of new knowledge 

management systems, and new knowledge 

strategies for virtual organizations. Thus, 

the significance of intelligent systems in 

education leads to the extensive growth of 

the number of intelligent systems courses 

and various types of services. Based on the 

review of the conducted studies, the present 

study for the first time develops the 

theoretical model of medical knowledge 

management in the metaverse space for 

knowledge sharing in educational 

institutions and its relationship with the 

identified variables to finally answer the 

question of the role of the metaverse space 

in sharing Investing knowledge in 

educational institutions has a suitable 

response. 

Objectives and Aim of study 

Qualitative data analysis: 

Using Glazer's grounded theory method to 

extract new theories and patterns from 

qualitative data related to medical 

knowledge. 

Visibility of medical knowledge: 

Investigating how to increase the visibility 

of medical knowledge in the metaverse 

space, which can help facilitate access to 

medical information and training. 

Development of application patterns: 

Designing and developing application 

models that can be used in virtual 

environments and facilitate interactions 

between doctors, patients and students. 

Analysis of social interactions: 

Investigating how the metaverse space 

affects social and educational interactions 

in the field of medicine, especially in the 

fields of distance education and online 

counseling. 

Creating new theories: 

The final goal is to use the collected data to 

create new theories about the use of new 

technologies in medicine that can help 

improve the quality of medical services. 

Methods  

Research environment and population   

The research method is fundamental 

regarding purpose as it designs and explains 

the conceptual model of the medical 

knowledge visibility in the Metaverse space 

with the studies of existing documents and 

interviewing experts. In other words, it 

conceptualizes knowledge visibility in 

Metaverse with the data grounded and 

interviews with experts using the Glazer 

approach. The fundamental theory, based 

on Glazer's approach, includes the 

epistemology of realism, in which the 

findings are revealed from the data. Based 

on Glazer's grounded data, the researcher 

can create a new theory (arbitrary 

modeling) based on the knowledge gained 

from a systematic review. Since the 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Alaghehband et al. 

This work is licensed under a Creative Commons 

Attribution-NonCommercial 4.0 International License 
Social Determinants of Health, Vol.10, No.1, 2024     3 

 

conceptualization of knowledge visibility 

was first theorized, grounded theory was 

used based on Glazer's approach. 

Generally, the research method is 

philosophically interpretive and 

exploratory in terms of nature. This type of 

study is included in the class of qualitative 

research methods . 

In this study, a major practical feature was 

using the analysis program MaxQDA 2007 

for Windows to support the categorization 

of statements for concept development. 

Interview transcripts were uploaded to the 

program, and units of text were selected 

marked, and then allocated to self-

generated categories. The software helps 

the researcher to survey the coding process 

and easily recover selected sequences of the 

texts. The program automatically generates 

a figure showing the category system in 

detail. Additionally, it offers a feature of 

generating memos on text passages, which 

helps to catch the researchers’ impressions 

and highlights from the interviews. This 

mechanism visualizes structures, 

similarities, and differences between 

participants’ contexts and perspectives and 

facilitates identifying connections and 

relations between categories. 

Data collection method 

The statistical population of this study 

included a set of experts in the field of 

medical knowledge in the Metaverse space. 

The snowball sampling method, which is a 

non-probabilistic and theoretical sampling, 

was used for interviews with experts in this 

study. Accordingly, the interview with 

experts was done to conceptualize the 

knowledge visibility in the Metaverse space 

to the stage where theoretical saturation 

was achieved based on to researcher, 

supervisor, and advisor. The theoretical 

saturation was achieved after interviewing 

10 experts in this study. The experts were 

identified with symptoms of P1, P2, P3, P4, 

P5, P6, P7, P8, P9, and P10. The 

information collection tool in the present 

study included a semi-structural interview 

checklist on the purpose of the study. 

In the quantitative section, several hospitals 

were used to evaluate the relationship 

between Metaverse space and its impact on 

improving therapeutic functions in some 

hospitals as the intervention group and 

some other hospitals as the case group. In 

the hospitals of the intervention group, the 

current programs of Metaverse in medicine 

were used. In the hospitals of the control 

group, usual medical programs were 

implemented. 

Statistical analysis 

 Information analysis tool in this study was 

the researcher's analysis and MAXQDA, 

SPSS, and Excel software. The method of 

analysis to identify the dimensions of 

knowledge visibility in the Metaverse space 

was the DIMTEL technique. Then, the 

impact of the Metaverse program compared 

to the control group was examined in terms 

of improving patients' therapeutic 

performance based on the t-test. 

Results  

Investigating the demographic 

characteristics of the research experts 

Table 1 shows that most of the research  

Table 1. Investigating the demographic 

characteristics of experts in the Metaverse 

Variable 

C
lasses 

(y
ears)

 F
req

u
en

cy
 

V
alid

 

p
ercen

tag
e

 

Age (year) 

 

Under 30 1 10 

30-40 4 40 

Over 40 5 50 

Total 10 100 

Employment 

history in the 

Metaverse field 

(Year) 

under 10 2 20 

10-20  6 60 

Over 20 2 20 

Total 10 100 

Gender 

Female 3 30 

Man 7 70 

Total 10 100 

Education 

Bachelor 2 20 

Master 4 40 

PhD 4 40 

Total 10 100 
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Table 2. Open coding and extracting key points obtained from knowledge visibility interviews in Metaverse space 

Interviewers Key points of the interview text Initial code 

P1, P3, P7, 

P9 

The learning rate of the learners is effective in the 

visibility of Metaverse knowledge. 
Rate of learning 

P10, P7 ,P9, 

P1 

The level of satisfaction of the learners from the course is 

effective in the visibility of Metaverse knowledge . 

The level of satisfaction of 

learners 

P9, P8, P1, 

P2 

The level of importance of learners in doing homework is 

effective in the visibility of Metaverse knowledge . 
Responsibility in doing tasks 

P1, P2, P7, 

P9, P10 

The degree of importance that learners consider for class 

attendance in the Metaverse space 
Commitment to attend class 

P3, P5, P4, 

P10 

The use of images, photos, animation, and other 

multimedia methods to present facts and learn concepts 

by educators is effective in the visibility of Metaverse 

knowledge . 

The appropriateness of 

technology in holding a class on 

Metaverse 

P1, P9, P8 The role of educators as facilitators in the Metaverse 
The facilitating role of educators 

in the Metaverse space 

P1, P7, P3, 

P10 

Establishing cooperative and sustainable education 

between students and learners 

The level of active participation 

between learners and facilitators 

P2, P4, P9, 

P7 

Learners' interest in participating in discussions in the 

Metaverse space 

Active motivation of learners in 

learning interactions 

P1, P3, P9, 

P6, P7 
Observability of education feedback among learners 

Evaluability of the learners in the 

Metaverse space 

P2, P3, P10, 

P7 

Appropriate and adequate technology, reliable human 

resources, and feedback mechanisms ensure continuous 

improvement . 

The quality and type of 

technology used in education in 

the Metaverse space 

P1, P8, P9 
The extent of sharing scientific ideas of learners in the 

Metaverse space 

Comprehensive activeness in 

group learning 

P2, P5, P10 
The amount of content of scientific information provided 

in Metaverse should be appropriate to the time . 

Evaluability of the content of 

knowledge information provided 

in the Metaverse space 

experts to conceptualize knowledge 

visibility in the Metaverse space were aged 

over 40 years (50 %), had master's and PhD 

degrees (80 %), had an employment history 

of 10-20 years (60 %), and were male 

(70%). 

Results based on research steps 

Table 2 shows the open coding of the 

information from the interviews. 

Axial coding 

This is axial since coding is done around an 

axis or category. At this stage, the 

categories, characteristics, and dimensions 

of open coding are formulated to create 

increasing knowledge of relationships. At 

this stage, the researcher selects a category 

of open coding stage and puts it in the 

center of the process that is being 

investigated as a central phenomenon, and 

then relates other categories to it. These 

three stages include drawing a chart called 

the coding pattern, as shown in Table 3 . 

Table 4 shows the categorization of 

concepts extracted from interviews with 

experts regarding the conceptualization of 

knowledge visibility in the Metaverse 

space .  
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Table 3. Axial coding and extracting important categories of knowledge visibility interview 

Interviewers Initial code Axial code 

P1, P3, P7, 

P9 
Rate of learning Transparency of the rate of learning achieved 

P10, P7, P9, 

P1 
The level of satisfaction of learners Transparency of the level of satisfaction achieved 

P1, P8, P9 Responsibility in doing tasks 
The transparency of the pervasive interaction in the 

space 

P2,P4,P9,P7 Commitment to attend class Clarity of students' motivation 

P9, P8, P1, 

P2 

The appropriateness of technology in 

holding a class on Metaverse 

Transparency of learners' responsibility for 

learning exercises 

P1, P2, P7, 

P9, P10 

The facilitating role of educators in the 

Metaverse space 
Responsibility for class attendance 

P3, P5, P4, 

P10 

The level of active participation between 

learners and facilitators 
Capability of infrastructure technology 

P2, P3, P10, 

P7 

Active motivation of learners in learning 

interactions 
the capability of infrastructure elements 

P1, P9, P8 
Evaluability of the learners in the 

Metaverse space 
Transparency of the active role of educators 

P1, P7, P3, 

P10 

The quality and type of technology used in 

education in the Metaverse space 
Facilitator's active interaction 

P1, P3, P9, 

P6, P7 

Comprehensive activeness in group 

learning 

Evaluability of the content of scientific 

information provided in the Metaverse space 

P2, P5, P10 

Evaluability of the content of knowledge 

information provided in the Metaverse 

space 

Appropriateness of the scientific information 

provided in the Metaverse space 

 

Table 4. Coding and extracting important categories from knowledge visibility interview 

Core 

category 

Knowledge visibility categories in Metaverse 

space 
Axial coding 

K
n

o
w

le
d

g
e 

v
is

ib
il

it
y

 i
n

 t
h

e 
M

et
av

er
se

 s
p

ac
e

 

The tangible effectiveness of learners' 

learning 

Transparency of the rate of learning achieved 

among learners 

Transparency of the level of satisfaction 

achieved among learners 

Transparency of the level of comprehensive 

interaction in the space among learners 

Transparency of the level of learning motivation 

among learners 

Transparency of learners' responsibility for 

learning exercises 

Responsibility for class attendance 

The tangible effectiveness of infrastructure 

elements in the Metaverse space 

Capability of infrastructure technology 

Capability of infrastructure elements 

The tangible effectiveness of the educational 

facilitator in the Metaverse space 

Transparency of the active role of educators 

Facilitator's active interaction 

The tangible effectiveness of knowledge 

content in the Metaverse space 

Evaluability of the content of scientific 

information provided in the Metaverse space 

Evaluability of the content of scientific 

information provided in the Metaverse space 
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The results of Tables 2, 3, and 4 (open and 

axial coding) show that the conceptual 

dimensions of knowledge visibility in the 

Metaverse space system are : 

1-Tangible effectiveness of learners' 

learning 

The analysis of the researcher shows that 

based on the interviewed experts, 

knowledge visibility in the Metaverse space 

system can be evaluated by measuring the 

level of satisfaction of the learners from 

holding such classes and tools that show the 

learning of the learners after the course. In 

other words, measuring the level of 

comprehensive involvement of learners in 

the Metaverse space and measuring the 

level of motivation and interest of learners 

to attend the Metaverse class, evaluating the 

level of responsibility of the learners to 

attend the Metaverse class, and their 

commitment regarding completing the 

assignments provided by the facilitator in 

the Metaverse classroom cause knowledge 

visibility. Accordingly, the more tangible 

the rate of learning of the learners is through 

the evaluation of the relevant issues, the 

more visible the knowledge is in the 

Metaverse space . 

2-Tangible effectiveness of infrastructure 

The capability of technologies and 

infrastructure elements in the Metaverse 

space is crucial in knowledge visibility. In 

other words, the more appropriate the 

quality, type, and multiplicity of 

technologies in providing knowledge 

content in the Metaverse space, the higher 

the learning learner's learning system. 

Thus, the capabilities of the infrastructure 

are effective in the effectiveness of learners' 

learning. In other words, the tangible 

effectiveness of the infrastructure will be 

the causal variable in the conceptual model 

of knowledge visibility. 

3-The tangible effectiveness of the 

educational facilitator in the Metaverse 

Space System 

Based on interviews, another dimension of 

knowledge visibility in the Metaverse space 

is the tangible effectiveness of the 

educational facilitator. In this dimension, 

the educators' active role in presenting the 

textbooks in the Metaverse space system 

tangibly and the establishment of active 

discussions in the Metaverse space between 

the learner and the learner is effective in 

determining the tangible effectiveness of 

the facilitator in the Metaverse space. This 

dimension is one of the contextual factors 

affected by the tangible effectiveness of 

technology infrastructure, etc. in the 

Metaverse space, and ultimately causes the 

tangible effectiveness among the learners. 

4-The tangible effectiveness of knowledge 

content in the Metaverse space 

Based on the interviews, the more effective 

the information provided by the facilitator 

in the Metaverse knowledge space, the 

more effective the content provided in the 

Metaverse space. Based on the researcher, 

the tangible effectiveness of knowledge 

content in the Metaverse space as the 

contextual variable is affected by the 

infrastructure and it affects the tangible 

learning effectiveness of learners. 

The DIMTEL technique is used to 

determine the relationships between 

variables : 

For this purpose, in this section, the self-

interaction matrix first is created. This 

matrix is completed based on the opinions 

of 10 expert experts. Table 5 the 

relationships between the identified 

dimensions of knowledge visibility in the 

Metaverse space system.  

In the next step, the initial reachability 

matrix is determined in a way that the 

symbols used in the self-interaction matrix 

are converted to numbers 0 and 1. 

After determining the strategies at Level 1 

(the tangible effectiveness of the 

educational facilitator in the Metaverse 

space system and the tangible effectiveness 

of knowledge content in the Metaverse  
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Table 5. Self-interaction Matrix 

Variables (i/j) C1 C2 C3 C4 

C1: The tangible effectiveness of learners' learning  X X A 

C2: The tangible effectiveness of the infrastructure elements   X A 

C3: The tangible effectiveness of the educational facilitator in the Metaverse 

space system 
   A 

C4: The tangible effectiveness of knowledge content in the Metaverse space     

space), they are re-leveled to determine 

Level 2 for the remaining variables (the 

tangible effectiveness of learners' learning 

and the tangible effectiveness of the 

infrastructure). After determining the level 

of each of the factors and the final 

reachability matrix, the initial interpretive 

structure model is drawn. 

Variables such as the tangible effectiveness 

of learners' learning and the tangible 

effectiveness of infrastructure as cause-

and-effect variables that are at high levels 

of the hierarchy have less impact on the 

knowledge visibility in the Metaverse space 

system. Also, variables such as the tangible 

effectiveness of the educational facilitator 

in the Metaverse space and the tangible 

effectiveness of knowledge content in the 

Metaverse space as the contextual variables 

have more effectiveness Figure 1. 

Investigating the relationship between 

Metaverse application in medicine and its 

impact on improving patients' 

performances 

In this section, an independent T-test was 

used to compare two groups of hospitals 

with a Metaverse and without a Metaverse 

program to improve patient recovery. 

Patient improvement performance was 

investigated by examining the two variables 

of patient hospitalization period and patient 

clinical status (1-5, very highly: 1, low: 2, 

average: 3, high: 4, and high: 5). Table 11 

shows a significant difference between the 

intervention and control groups regarding 

the patient's hospitalization period and the 

clinical status of the patient. Thus, with 99 

% confidence, the hospitals used by 

Metaverse in the care system of patients 

were less in hospital for about 4 days. Also, 

regarding the health staff, with 99 % 

confidence, the clinical status of hospitals 

that used Metaverse in the care system of 

patients was evaluated as very good 

(1.32±4.65) compared to non-Metaverse 

program groups. 

Figure 1. Determining the relationships between the dimensions of knowledge visibility in the Metaverse space 
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Table 6. Application of Metaverse in medicine and its impact on improving patients' performance 

Patient's improvement performance variables Classes Mean ±SD t-value sig 

The patient's hospitalization period 
Control 0.32 ± 6.5 

31.24 0.0001 
intervention 0.84 ± 4.42 

Evaluation of the patient's clinical status 
Control 1.20 ± 3.54 

19.43 0.0001 
intervention 1.32 ± 4.65 

Discussion  

An effort to improve the skills, knowledge, 

and expertise, or change the attitudes and 

behavior of learners to achieve a higher 

status and ultimately to enhance the 

performance or overall productivity of 

learners in any situation is called training 

and education.  Both individual goals and 

organizational goals should be considered 

when designing educational programs (6). 

Accordingly, the effectiveness of education 

can be visible through changes in the 

behavior and attitudes of learners. Thus, 

there is a direct relationship between the 

two categories of knowledge visibility in 

the Metaverse space and the tangible 

learning effectiveness and change in 

learners' behavior (7). Training and 

education are vital components of lifelong 

learning that empower individuals to 

achieve their goals. By investing in these 

processes, learners can elevate their status, 

improve performance, and contribute 

positively to their organizations and 

communities. Embracing both training and 

education can lead to a fulfilling journey of 

growth and development (25). 

However, researchers believe that the 

effectiveness of this concept of dimensions 

and educational components is used as a 

means of evaluation of knowledge visibility 

in general and Metaverse space in 

particular.  Thus, since the components of 

educational spaces include learners, 

facilitators (educators), knowledge content, 

and educational tools and equipment, the 

results of Glazer's approach to the 

conceptualization of knowledge visibility 

in the Metaverse space showed that the 

dimensions of knowledge visibility in the 

Metaverse space were possible through the 

following concepts (26). In summary, 

Glazer's approach highlights that 

knowledge visibility in the Metaverse is 

achievable through a combination of 

immersive experiences, global 

connectivity, and effective educator-

student interactions. As this field evolves, 

further exploration into its dimensions will 

be crucial for maximizing its educational 

potential. 

1-Tangible effectiveness of infrastructure 

in the Metaverse space as a causal variable: 

The reason for selecting this category as a 

variable is that it has been indirectly 

adapted from interviews with experts in all 

scientific studies. This category alone 

affects all mentioned categories including 

educators, facilities, and even effective 

educational content. 

2-The tangible effectiveness of the 

educational facilitator in the Metaverse 

space as the contextual variable 

3-The tangible effectiveness of knowledge 

content in the Metaverse space as the 

contextual variable: The reason for 

selecting this category as a contextual 

variable is that it has been indirectly 

adapted from interviews with experts in all 

scientific studies. This category as an 

intermediary between the process of 

infrastructure variables affects the variable 

of learners' learning effectiveness.  

4-The tangible effectiveness of learners' 

learning as an outcome variable: This 

category is the outcome of the cooperation 

of the education components including 

educators, learners, space, and educational 

installations. In the case of non-tangible 
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learning, knowledge visibility will not be 

achieved (8). 

The results revealed that knowledge 

visibility is achieved with the cooperation 

of all the components of educational spaces. 

It does not happen in the absence of one of 

the components of knowledge visibility. 

Knowledge visibility refers to the ability to 

access, share, and utilize knowledge 

effectively within 

educational environments. The 

findings you mentioned highlight 

the importance of collaboration among 

various components of educational 

spaces to achieve this visibility. Let's delve 

deeper into this concept. To foster an 

environment where knowledge visibility 

thrives, it’s essential to ensure that all 

components are functioning harmoniously. 

This holistic approach not only enhances 

learning outcomes but also prepares 

students for collaborative work in their 

future endeavors. By recognizing the 

importance of each element, educational 

institutions can create spaces where 

knowledge is not only visible but also 

valued and utilized effectively (27). 

Accordingly, the components of knowledge 

visibility in the Metaverse space are as 

follows: 

1-The tangible effectiveness of 

infrastructure in the Metaverse space as a 

causal variable 

2-The tangible effectiveness of the 

educational facilitator in the Metaverse 

space as a contextual variable 

3-The tangible effectiveness of knowledge 

content in the Metaverse space as the 

contextual variable 

4- The tangible effectiveness of learners' 

learning as an outcome variable 

A study by the Erlicashion Research Team 

expanded the virtual reality of Cardiac 

arrest resuscitation. This program allows 

four learners to be in a "virtual room" and 

work together to care for a patient with 

cardiac arrest. Under these conditions, they 

experience the pressure caused by the high 

volume of work in these environments (9-

15). Medical education tailored to modern 

technologies has also been developed. We 

need to know how we can best use these 

unique features of Metaverse in the design 

of medical education and treatment (16-20). 

Metaverse can be used to simulate real-

world scenarios, interactive feedback, and 

personalized learning based on the needs 

and preferences of individual learners. This 

tool can also be used to simulate real 

environments such as hospitals, surgery 

rooms, or natural environments that can 

help medical students develop their skills 

and knowledge in a safe and controlled 

environment (21- 24). 

Conclusion 

Metaverse is a strange technology that is 

expected to get a large share of health care 

and medical progress in the future. In other 

words, all the events we experience in the 

real world can also be implemented in the 

Metaverse world. This revolutionary 

technology is one of the most important 

applications in the medical and health 

sector. 

Limitation 

The conceptualization model of the 

visibility of medical knowledge and its 

application patterns in the metaverse, 

particularly based on the Glazer database, 

faces several limitations that can impact its 

effectiveness and implementation. Here are 

the key points regarding these limitations: 

1. Data Integration Challenges 

2. User Experience and Accessibility 

3. Ethical and Privacy Concerns 

4. Technological Limitations 

Authors’ contribution 

Hamid Alaghehband and Zahra Alipour 

Darvishi developed the study concept and 

design. Mohammad Feizi Zangir and Ali 

Hijiha acquired the data. Hamid 

Alaghehband and Zahra Alipour Darvishi 

analyzed and interpreted the data, and wrote 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Visibility of medical knowledge in the metaverse  

This work is licensed under a Creative Commons 

Attribution-NonCommercial 4.0 International License 
Social Determinants of Health, Vol.10, No.1, 2024     10 

 

the first draft of the manuscript. All authors 

contributed to the intellectual content, 

manuscript editing and read and approved 

the final manuscript.  

Informed consent 

Questionnaires were filled with the 

participants' satisfaction and written 

consent was obtained from the participants 

in this study.  

Funding/financial support 

There is no funding.  

Conflict of interest  

The authors declare that they have no 

conflict of interests.  

References 

1. López-Belmonte J, Pozo-Sánchez S, Moreno-

Guerrero AJ, Lampropoulos G. Metaverse in 

Education: a systematic review. Revista de 

Educación a Distancia (RED). 2023;23(73): 1-25. 

https://doi.org/10.6018/red.511421 

2. Hassanzadeh M. Transformational Knowledge 

Management: A New Generation of Knowledge 

Management to Facilitate Digital Transformation. 

Sciences & Techniques of Information 

Management. 2021;7(4): 7-14. 

https://doi.org/10.22091/stim.2021.2041 

3. Popa D, Repanovici A, Lupu D, Norel M, Coman C. 

Using mixed methods to understand teaching and 

learning in COVID 19 times. Sustainability. 

2020;12(20):8726-33. 

https://doi.org/10.3390/su12208726 

4. Zhang W, Wang Y, Yang L, Wang C. Suspending 

classes without stopping learning: China’s education 

emergency management policy in the COVID-19 

outbreak. Journal of Risk and financial management. 

2020;13(3):55-67. 

https://doi.org/10.3390/jrfm13030055 

5. Suh I, McKinney T, Siu KC. Current perspective of 

metaverse application in medical education, 

research and patient care. Virtual Worlds. 

2023;2(2):115-128. 

https://doi.org/10.3390/virtualworlds2020007 

6. Hilty DM, Alverson DC, Alpert JE, Tong L, 

Sagduyu K, Boland RJ, Mostaghimi A, Leamon 

ML, Fidler D, Yellowlees PM. Virtual reality, 

telemedicine, web and data processing innovations 

in medical and psychiatric education and clinical 

care. Academic Psychiatry. 2006;30(1):528-533. 

https://doi.org/10.1176/appi.ap.30.6.528 

7. Moro C. Utilizing the metaverse in anatomy and 

physiology. Anatomical Sciences Education. 

2023;16(4):574-581. 

https://doi.org/10.1002/ase.2244 

8. Kala N. Revolutionizing medical education with 

metaverse. International Journal of Scientific 

Research in Computer Science, Engineering and 

Information Technology. 2022;8(4):26-32. 

https://doi.org/10.32628/CSEIT22844 

9. Ahuja AS, Polascik BW, Doddapaneni D, Byrnes 

ES, Sridhar J. The digital metaverse: Applications in 

artificial intelligence, medical education, and 

integrative health. Integrative Medicine Research. 

2023;12(1):100917-28. 

https://doi.org/10.1016/j.imr.2022.100917 

10. Mystakidis S. Metaverse. Encyclopedia. 

2022;2(1):486-497. 

https://doi.org/10.3390/encyclopedia2010031 

11. Sarıtaş MT, Topraklıkoğlu K. Systematic literature 

review on the use of metaverse in education. 

International Journal of Technology in Education 

(IJTE), 2022;5(4):586-607. 

https://doi.org/10.46328/ijte.319 

12. Sun J, Gan W, Chao HC, Yu PS. Metaverse: Survey, 

applications, security, and opportunities. ACM 

Comput. Surv. 2022;1(1):1-35. 

https://doi.org/10.48550/arXiv.2210.07990 

13. Petrigna L, Musumeci G. The metaverse: A new 

challenge for the healthcare system: A scoping 

review. Journal of functional morphology and 

kinesiology. 2022;7(3):63 

14. Seddon I, Rosenberg E, Houston III SK. Future of 

virtual education and telementoring. Current 

Opinion in Ophthalmology. 2023;34(3):255-360. 

https://doi.org/10.1097/ICU.0000000000000945 

15. Ratten V. The post COVID-19 pandemic era: 

Changes in teaching and learning methods for 

management educators. The International Journal of 

Management Education. 2023;21(2):100777-98. 

https://doi.org/10.1016/j.ijme.2023.100777 

16. Thomas A, Gupta V. Tacit knowledge in 

organizations: bibliometrics and a framework-based 

systematic review of antecedents, outcomes, 

theories, methods and future directions. Journal of 

Knowledge Management. 2022;26(4):1014-41. 

https://doi.org/10.1108/JKM-01-2021-0026 

17. Wang Y, Huang Q, Davison RM, Yang F. Role 

stressors, job satisfaction, and employee creativity: 

The cross-level moderating role of social media use 

within teams. Information & Management. 

2021;58(3):103317-29. 

https://doi.org/10.1016/j.im.2020.103317 

18. Onggirawan CA, Kho JM, Kartiwa AP, Gunawan 

AA. Systematic literature review: The adaptation of 

distance learning process during the COVID-19 

pandemic using virtual educational spaces in 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.6018/red.511421
https://doi.org/10.22091/stim.2021.2041
https://doi.org/10.3390/su12208726
https://doi.org/10.3390/jrfm13030055
https://doi.org/10.3390/virtualworlds2020007
https://doi.org/10.1176/appi.ap.30.6.528
https://doi.org/10.1002/ase.2244
https://doi.org/10.32628/CSEIT22844
https://doi.org/10.1016/j.imr.2022.100917
https://doi.org/10.3390/encyclopedia2010031
https://doi.org/10.46328/ijte.319
https://doi.org/10.48550/arXiv.2210.07990
https://doi.org/10.1097/ICU.0000000000000945
https://doi.org/10.1016/j.ijme.2023.100777
https://doi.org/10.1108/JKM-01-2021-0026
https://doi.org/10.1016/j.im.2020.103317


Alaghehband et al. 

This work is licensed under a Creative Commons 

Attribution-NonCommercial 4.0 International License 
Social Determinants of Health, Vol.10, No.1, 2024     11 

 

metaverse. Procedia computer science. 

2023;216(1):274-283. 

https://doi.org/10.1016/j.procs.2022.12.137 

19. Zhao Y, Zhang X, Wang J, Zhang K, Ordonez de 

Pablos P. How do features of social media influence 

knowledge sharing? An ambient awareness 

perspective. Journal of Knowledge Management. 

2020;24(2):439-462. https://doi.org/10.1108/JKM-

10-2019-0543 

20. Alam GM, Al-Amin AQ, Forhad AR, Mubarak MS. 

Does the private university sector exploit sustainable 

residential life in the name of supporting the fourth 

industrial revolution?. Technological Forecasting 

and Social Change. 2020;159(1):120200. 

https://doi.org/10.1016/j.techfore.2020.120200 

21. Al-Fraihat D, Joy M, Sinclair J. Evaluating E-

learning systems success: An empirical study. 

Computers in human behavior. 2020;102(1):67-86. 

https://doi.org/10.1016/j.chb.2019.08.004 

22. Qiu CS, Majeed A, Khan S, Watson M. 

Transforming health through the metaverse. Journal 

of the Royal Society of Medicine. 

2022;115(12):484-486. 

https://doi.org/10.1177/01410768221144763 

23. Liesa-Orús M, Latorre-Cosculluela C, Vázquez-

Toledo S, Sierra-Sánchez V. The technological 

challenge facing higher education professors: 

Perceptions of ICT tools for developing 21st century 

skills. Sustainability. 2020;12(13):5339-48. 

https://doi.org/10.3390/su12135339 

24. Popa D, Repanovici A, Lupu D, Norel M, Coman C. 

Using mixed methods to understand teaching and 

learning in COVID 19 times. Sustainability. 

2020;12(20):8726. 

https://doi.org/10.3390/su12208726 

25. Mustafa B, Lleshi S. The impact of lifelong learning 

and investments in employee development on 

employee productivity and performance. 

Multidisciplinary Reviews. 2024;7(8):2024175-86. 

https://doi.org/10.31893/multirev.2024175 

26. Zhang X, Chen Y, Hu L, Wang Y. The metaverse in 

education: Definition, framework, features, 

potential applications, challenges, and future 

research topics. Frontiers in Psychology. 

2022;13(1):1016300-17. 

https://doi.org/10.3389/fpsyg.2022.1016300 

27. Reinius H, Korhonen T, Hakkarainen K. The design 

of learning spaces matters: Perceived impact of the 

deskless school on learning and teaching. Learning 

Environments Research. 2021;24(3):339-354. 

https://doi.org/10.1007/s10984-020-09345-8 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1016/j.procs.2022.12.137
https://doi.org/10.1108/JKM-10-2019-0543
https://doi.org/10.1108/JKM-10-2019-0543
https://doi.org/10.1016/j.techfore.2020.120200
https://doi.org/10.1016/j.chb.2019.08.004
https://doi.org/10.1177/01410768221144763
https://doi.org/10.3390/su12135339
https://doi.org/10.3390/su12208726
https://doi.org/10.31893/multirev.2024175
https://doi.org/10.3389/fpsyg.2022.1016300
https://doi.org/10.1007/s10984-020-09345-8

