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Background: The possible effects of Metaverse environments on psychological and mental health have attracted many researchers’ attention within the past few years. Metaverse is a collection of cyberspaces connected into a single virtual world that can mimic myriads of objects such as real places, societies, and wildlife. People can access them via platforms including gaming consoles, PCs, mobile devices, and the internet. It is widely acknowledged that our understanding of its implications is still in its beginnings. Behavior change because of Metaverse utilization can be positive or negative, and studies in adjacent fields may give insight into how to overcome negative impacts and highlight their benefits.Objective: The purpose of this study is to introduce a thorough systematic review of how this virtual world affects users’ psychological and mental wellbeing.Methods: Renowned scientific databases have been employed, Scopus and Web of Science, to search for published papers interested in studying this topic from 2020 to April 2024. To identify the relevant papers, a search statement can be formulated from the keywords related to Metaverse, psychology, and mental health. Studies were screened for eligibility based on predefined inclusion and exclusion criteria to include only studies that were published in journals and conferences, and to exclude all types of reviews and meta-analysis studies. The PRISMA guidelines are applied for reporting and VOSviewer software is used for bibliometric analysis. Results: Based on screening the studies, 12 out of 42 papers met the eligibility criteria. Several studies suggest that the Metaverse creates an enjoyable mood and positive emotions.Conclusion: While the Metaverse has drawbacks, different Metaverse environments have contributed to boosting the psychological and mental health of the end users. Many articles introduce recommendations to stakeholders in various fields such as learning and education, entertainment, sport, tourism, and healthcare to gain the most benefits from the Metaverse and avoid its detrimental effects.Keywords: metaverse, virtual reality, wellbeing, psychology, psychological health, mental health
1 INTRODUCTION
Metaverse is a term widely used to refer to persistent 3D environments or digital virtual worlds that allow people to have immersive experiences through virtual interaction with other users, objects, and environments. This digital universe is designed to grant all the features of the real physical world, enabling users to meet, socialize, work, and play in a diverse virtual space using avatars (Gómez-Zará et al., 2023).
Although Meta CEO, Mark Zuckerberg, published a video keynote that consolidated Metaverse in 2021, the term Metaverse has deep roots. It is attributed to Neal Stephenson (1992) (Huggett, 2020) in his novel Snow Crash; it comes from the combination of “meta” and “verse,” apheresis of “universe.” Metaverse changes many aspects of human life, from entertainment to health, advertising, and business (López Díez, 2021). Despite resembling Augmented Reality (AR) and Virtual Reality (VR) applications that are types of simulation technologies designed to either enhance or replicate real physical environments, Metaverse differs from these applications by means of design; it has a service-oriented architecture. The idea is based on the concept of being in another plane of reality in the form of a realm of virtual reality to interact with and/or solve real-world problems. It is not restricted to a single portrayal, but it can vary in many different representations (Park and Kim, 2022; Nari̇n, 2021). Like our brains that can predict sensory events before being experienced, by predictive coding Metaverse creates a hybrid experience that people can manipulate and explore as if they were in (Riva and Dakanalis, 2018). To be realistic, the Metaverse environment aims to mimic the brain model as closely as possible; the more the environment resembles the brain model, the more the user feels real in the Metaverse (Riva, Wiederhold, and Mantovani, 2019; Cerasa et al., 2022).
The COVID-19 pandemic and the need for digital transformation have accelerated the use of Metaverse and other state-of-the-art technologies in many fields such as education and learning, healthcare, tourism, business, sports (Dwivedi, 2022). As a result, there is a significant potential for organizations to adjust their business models to function on the Metaverse, which has diverse impacts on several fields such as marketing, tourism, health, education, social networks. Notable number of studies have highlighted important areas of concern concerning to regulation, ethics, security, safety as well as the probable harmful psychological impact for vulnerable members of society (Lee et al., 2021). Moreover, users are reporting growing levels of offensive and detrimental behaviors such as harassment, bullying, and data exploitation (Glavish, 2022). Every 7 min on average, Metaverse users are exposed to harmful, abusive content (CCDH, 2022). In 2021, Statista emphasized the dangers related to using the Metaverse amongst internet users worldwide and concluded the main concerns are: addiction to virtual reality, privacy, and mental and psychological health issues (Dwivedi, 2022).
On the other hand, Metaverse as an emerging technology has substantial potential to affect psychiatric diagnosis, treatment, research, and education by providing immersive experiences that allow people to discover and interact with digital environments. Moreover, it can help enhance mental health outcomes and improve learning experiences (Torous et al., 2021; Sönmez and Hocaoglu, 2023). People’s relationships with technology are evolving, which suggests that these people’s mental health is probably being impacted in some way. Those who are more involved, for instance, could start to lose sight of the distinction between their real and online identities. A person’s online identity can be different from their identity, and someone can lose track of who they are behind an avatar. Because these individuals spend extra time in an online community, the emotional disturbances caused by this loss of identity may worsen. Spending a lot of time in a place where one feels alienated and alone can exacerbate feelings of depression and alienation (Usmani, Sharath, and Mehendale, 2022). It is crucial to be aware of these problems because, if a sizable segment of the population shares these sentiments, it will undoubtedly affect the quality of life for those people and, perhaps more significantly, the social structures that these people are a part of. Finding answers to potential concerns and averting circumstances that can be detrimental to people’s general wellbeing as well as the wellbeing of society at large are made simpler by knowing how these online technologies affect different emotional and psychological problems. Given the speed at which online technologies are developing, there has never been a better moment to research the psychological implications of these systems to guide the Metaverse’s growth toward beneficial outcomes and stay clear of potentially harmful situations (Atiye Pinar Zumrut, 2023).
This systematic review intends to identify the impact of the Metaverse on the users’ mental and psychological health. This level of analysis should help to guide future development work in this area, ensuring that wellbeing is considered fully during the design of new virtual environments.
2 METHODOLOGY
2.1 Protocol/reporting guidelines
The systematic style review is followed and applied using the Preferred Reporting Items for Systematic Review and Meta-analysis statement (PRISMA) (Page et al., 2021). It depicts the methodology of paper selection for the area of interest. A systematic search identified studies related to Metaverse and its effect on users’ mental health and psychological status and accumulated the most relevant studies from prescribed sources. Then these studies were evaluated and analyzed.
A PRISMA flowchart of the whole process is shown in Figure 1. It includes three steps, starting from Identification wherein to identify the online repositories to be used during the systematic review and formulate the search key that complies with the review objectives to have a preliminary set of scientific documents. The second step is to perform the screening process; it includes identifying and applying the articles’ inclusion and exclusion rules, searching for any duplications, and performing manual screening to ensure the selection of the right articles after filtering the un-matching ones. The third and final step is to collect these filtered documents.
[image: Figure 1]FIGURE 1 | PRISMA flowchart for the impact of metaverse on psychological and mental health.
2.2 Research questions
As the research questions for all different study designs, and for a systematic review too, should best be defined in terms of Populations, Interventions, Comparators, and Outcomes (PICO) (Ranganathan and Aggarwal, 2020). In this review, the population is the Metaverse users, the intervention is the Metaverse, comparators are not specified, and the outcome is any changes in participants’ psychological and mental health. Thus, based on PICO, the research questions are:
RQ1. What are the positive effects of Metaverse on psychological and mental health?
RQ2. What are the negative effects of Metaverse on psychological and mental health?
RQ3. What are the recommended mitigation strategies?
2.3 Inclusion and exclusion criteria
It is crucial to set the inclusion and exclusion criteria before the paper selection process to filter out the documents that do not match these criteria. These criteria are:
• Inclusion Criteria:
• Articles and proceedings papers.
• Articles’ titles, keywords, and abstracts are compatible with the research topic.
• Exclusion Criteria:
• Data paper, book chapter, and early access.
• Articles that are not written in English.
• Documents that are published before 2020.
• Duplicated papers.
These criteria are to be identified through check boxes within the online databases or by setting it manually. Document types are chosen to be only articles and proceeding papers, all other sorts of documents such as data papers, book chapters, and early access documents were excluded. Any review papers have been excluded too. Moreover, only documents that were written in English have been selected; papers with languages other than the identified ones were filtered out. The documents were chosen to be published starting in 2020, the commencing year of the Metaverse movement (Tavana and Sorooshian, 2024) due to the raising of the COVID-19 pandemic that began in December 2019 and the lockdown consequences (Tukur et al., 2023), until April 2024. The articles that resulted from this filtering process went through another scanning process to find the duplicated papers in all used databases to avoid repetition. Finally, a manual screening is performed to select only articles matching the research topic.
2.4 Databases and search strategy
Two of the well-known databases have been used to search for the appropriate documents that comply with the inclusion and exclusion criteria concerning the search term, theses databases are Scopus (Burnham, 2006) and Web of Science (WOS) (Sevinc, 2004). These databases were selected to provide a robust and comprehensive foundation for this review. They were chosen because they are amongst the most reliable and widely used academic databases, known for their extensive coverage and high-quality indexing of scientific literature across a wide range of disciplines. While other databases may offer additional studies, the overlap and duplications between major academic databases reflect that most high-quality and impactful research is indexed in Web of Science and Scopus. Expanding to other databases would likely yield diminishing returns in terms of additional relevant studies, while significantly increasing the complexity and resource requirements of our review process. By focusing on WOS and Scopus, we ensure a balance between comprehensiveness and feasibility, leveraging the strengths of these databases to provide a thorough and reliable review (Mongeon and Paul-Hus, 2016).
Clinical Observations proved that psychological and mental health influence each other in many aspects. For example, co-occurrence; mental health problems often come with psychological issues such as people with anxiety may also have negative thinking patterns (Kessler et al., 2012; Wang et al., 2017). Another aspect is the coping skills; good psychological coping skills help preserve and sustain mental health, while poor coping negatively affects mental health and may lead to issues like chronic stress (Riehm et al., 2021; Zacher and Rudolph, 2020). Therefore, in terms of search strategy, the keyword search syntax used in searching all fields in WOS and searching within article title, abstract, and keywords in Scopus are Metaverse AND (Psychological OR Psychology) AND Mental AND Health.
2.5 Selection process
Through searching the databases using the search syntax, 42 records could be obtained through database explorations. Interestingly, the number of papers has not changed after deciding the year margin. Yet, after setting the document type to include only articles and proceeding papers, they counted 23. Five duplicates were identified and eliminated.
Two researchers independently reviewed the titles and abstracts of 18 papers. In disagreement, consensus was reached on inclusion or exclusion by discussion. Six documents were found not to comply with the scope of the research. Therefore, the final number of articles is 12 papers.
2.6 Quality assessment
After applying the inclusion and exclusion criteria and accomplishing the selection process, quality assessment is applied to check the papers’ quality and avoid bias. A study (Teneiji et al., 2024) developed an instrument encompassing four quality assessment criteria. Based on the design, a “No” answer scores 0, “Partially” scores 1, and “Yes” scores 2. All papers with scores <4 are to be excluded. The articles were read by one author and reviewed by another to confirm the reliability of the results. After applying this assessment, the 12 papers scored >4. The quality assessment questions are: (1) Is the theoretical framework clearly presented in the article? (2) Does the paper provide a comprehensive explanation of its research methodology? (3) Does the article provide a clear and detailed description of its data collection methodology? and (4) Does the paper present a clear and comprehensible analysis of the data?
2.7 Data synthesis and extraction
Synthesis can identify the position of different topics seeking an integrative image of the research problem. This is done by designing extraction sheets to precisely record the data obtained from the selected studies. Microsoft Excel spreadsheets were used to extract and categorize the related data into several elements such as research theme, and outcome themes (Han et al., 2018). Different extracted data is depicted in Table 1 such as authors’ names, year of publication, whether it is published in a journal or a conference, database, objectives, and key findings.
TABLE 1 | Data extraction and classification.
[image: Table 1]3 RESULTS
In this section, the results are presented and structured according to (1) Numerical Analysis, (2) Synthesis (3) the bibliometric characteristics of the articles, and (4) the articles’ contents and the answers to the research questions.
3.1 Numerical analysis
Figure 2 depicts the trend of Metaverse published papers related to psychological and mental health, over the prescribed years of the review, indicating that the first documents were published in 2022. In addition, it emphasizes the growing interest and research in that field. As a reflection, this area of research is still attractive, and researchers have myriads of opportunities to investigate this state-of-the-art topic. Interestingly, in 2023 the number of published documents has shown a noticeable increase than in 2022; five papers in the case of the Scopus database and four in the case of the WOS database considering the existence of duplicate articles in both databases. For the year 2024, the continuity of the rising trend is diminished, this is because the articles were included until April 2024; the date of accomplishing this review research. However, it is still greater than the number of papers in 2022. It is expected that more documents will be published.
[image: Figure 2]FIGURE 2 | Number of published papers per year.
Furthermore, Figure 3 shows the published documents per country; Figure 3A for the WOS database, and Figure 3B for the Scopus database. The illustration depicts that only limited countries are productive in publishing Metaverse papers related to mental health research, with Eastern countries such as China and South Korea taking the lead. This underlines the need for more knowledge exchange through international collaboration to encourage advanced research and development in the field. China and South Korea are competing for the first and second ranks in the number of published documents between 2022 and 2024. While South Korea placed first by publishing four documents and China ranked second by publishing three papers in the Scopus database, they have exchanged places in the WOS database with four published articles by Chinese scientists and two by South Koreans. Furthermore, the USA researchers placed third in the WOS database by publishing two papers, yet in the Scopus database, they published only one paper. Interestingly, researchers in Japan, Pakistan, and Saudi Arabia could keep the same rank in both databases by publishing one paper per database. Both Macao and Indonesia have one publication in the Scopus database but have no published documents in the WOS database.
[image: Figure 3]FIGURE 3 | Documents per country (A) web of science database (B) scopus database.
3.2 Synthesis
3.2.1 Research themes
The central issue that determines the focus area of the paper that each article intends to investigate. After careful review, the research themes of the selected studies are education/learning, entertainment, sport, tourism, and healthcare. Some papers were found to share more than one theme; studies with one theme such as (Villamil and King, 2024; Yang and Kang, 2023; Huang et al., 2022; Ud Din and Almogren, 2023; Ezawa et al., 2023; Mizuta et al., 2024; Yin et al., 2022; Kitty, 2024; He et al., 2024; Muslihati et al., 2023), studies with two or more themes such as in (Wang et al., 2023; Cai et al., 2023) as shown in the cone chart in Figure 4 and Table 2 that depict an overview of the research themes by categorizing the selected papers. Figure 4 illustrates the category trend of the published articles. It stresses the high and raising interest in investigating the contribution of Metaverse and its effect on mental health especially in the healthcare and the education themes, especially the healthcare that is the dominant one. It depicts too the limited interest of scientists in conducting research keen to evaluate such effects in areas such as entertainment and tourism. This emphasizes the need for more contributions from researchers and academics to explore the Metaverse and its psychological implications in the entertainment and tourism themes.
[image: Figure 4]FIGURE 4 | Total number of papers per research theme.
TABLE 2 | Distribution of articles by research themes.
[image: Table 2]3.2.2 Outcome themes
In Table 3, the papers are categorized into outcome themes related to psychological and mental health impacts. Four major themes emerged as being relevant to the outcomes relating to the impact of the Metaverse on psychological and mental health (i) have positive technology experience, (ii) reduce anxiety/stress reduction, (iii) increase engagement/reduce isolation/improve social connection, and (iv) improved cognitive skills. The first theme refers to the accessibility, usability, and availability of a variety of environments in the Metaverse technology that boosted the usage experience. Users’ experience of stress and anxiety reduction is displayed in the second theme. The third theme reflects the users’ experience improving cognitive skills such as memory, attention, problem-solving, and emotional regulation as a term of cognitive psychology.
TABLE 3 | Distribution of articles by outcome themes.
[image: Table 3]In the context of the first theme, results reflect how having a positive Metaverse experience impacts mental health and psychological wellbeing through different environments, for example, digital learning environments such as (Villamil and King, 2024), digital healthcare environments like (Cai et al., 2023; Yin et al., 2022), or digital sporting environments as in (Mizuta et al., 2024; Huang et al., 2022). Furthermore, the positive Metaverse experience theme has a valuable influence in fostering social connection, engagement and isolation reduction; the third theme was reported in 83.33% of studies. Knowing that stress is a proven risk factor for mental illness in young people (Sapthiang et al., 2019), both the second and fourth themes; the stress and anxiety reduction theme and the improved cognitive skills theme were identified in 75% of the papers involved in the review. On the other hand, although the Metaverse usage was accessible and available in (Muslihati et al., 2023), it is not attained in the first theme because it is identified as a negative experience. Furthermore, the Metaverse addiction was reported to develop symptoms of depression, feelings of loneliness, symptoms of social anxiety and aggressive behavior, mood swings, and negative self-esteem, consequently, the second and third themes were not presented. Besides, that study proved a harmful influence of the addiction to Metaverse and adolescent mental health, therefore, the fourth theme has not been introduced.
3.2.3 Study design
Different study designs (Pradana and Elisa, 2023) were utilized by the authors of the selected articles. Exploratory research design is the most adapted design such as in (Cai et al., 2023; Mizuta et al., 2024; Ud Din and Almogren, 2023; Yin et al., 2022; Kitty, 2024; Huang et al., 2022). Moreover, authors have employed qualitative study design (Ezawa et al., 2023), quantitative design (He et al., 2024; Muslihati et al., 2023), and mixed-method of qualitative and quantitative study design such as (Wang et al., 2023). Some studies used experimental study designs (Yang and Kang, 2023), while others used descriptive research (Villamil and King, 2024).
3.2.4 Population/sample size
The sample size used in the selected studies of the Metaverse impact on psychological and mental health was analyzed in the 12 studies, and it was found that in 33.33% of the paper, the sample used was less than 100 participants such as in (Yang and Kang, 2023; Mizuta et al., 2024; Yin et al., 2022; Kitty, 2024). In only 16.67% of the articles, the sample size was between 100 and 300 individuals. Moreover, a sample size exceeding 300 participants was dominant in the studies with 41.67%. In addition, only one research did not show the sample used (Villamil and King, 2024). The biggest sample size is reported in (Muslihati et al., 2023) with 700 students from 14 schools participating in the study.
3.2.5 Key findings
The main finding of (Cai et al., 2023; Mizuta et al., 2024; Huang et al., 2022) is that practicing sports and physical activities through Metaverse reduces the sense of isolation during exercise, reduces performance anxiety and significantly positively affect mental health. However, spending extra hours on Metaverse games resulted in game addiction that has dramatic consequences on teens’ mental health (Muslihati et al., 2023). Results of having diverse entertainment as well as educational experience through Metaverse as in (Villamil and King, 2024; Wang et al., 2023; Yang and Kang, 2023) shows to positively influenced the use intention of the Metaverse exhibition; users are more actively involved in positive interactions and connections with peers while building adaptive capacities, self-efficacy, and resilience. Different applications of Metaverse in healthcare introduced in (Ezawa et al., 2023; Ud Din and Almogren, 2023; Yin et al., 2022; Kitty, 2024; He et al., 2024) either through Metaverse museums, CBI, reshaping the patient’s schema modes can ultimately result in an adaptive, and more inclusive, interaction with the real world and associated with both depression and anxiety symptom improvement.
3.2.6 Potential bias
Some of the studies reported potential bias such as authors of (Ezawa et al., 2023) who noted some key limitations of this study in the measurement approaches that have been used to measure the alliance, web-based social support and symptoms; although the self-report measures has been validated, different measurement methods can more nuanced valuations of these variables. Moreover, the authors stated that they could not establish causality of relations between variables; they were unable to declare with confidence that participation in CBI causes symptom change without a control group. Authors (He et al., 2024; Huang et al., 2022) reported that his study might face a “common methods bias” type (CMB). In (He et al., 2024) CMB is due to biases of respondents when using surveys. Therefore, the authors checked the variance inflated factors (VIF) to detect the multicanonicity issues between independent variables. Authors (He et al., 2024) reported VIF values smaller than 0.3, the threshold value, and (Huang et al., 2022) VIF is 0.25 for all the independent variables, which reflects that the collected data is free from the multicollinearity threat. In (Mizuta et al., 2024) researchers reported that their study has some limitations. The first is the selection bias might have occurred due to selected participants from one university who did not exercise heavily. Secondly, the difficulty to precisely verify the time and frequency of interactions between participants in the Metaverse space. Lastly, contributors could obtain interventions. They reported too that the selection bias risk might be decreased by running the study on a larger scale and including more institutions. Assigning the principal investigator to be the group leader may lead to data interpretation bias (Kitty, 2024). Two bias limitations were raised in (Cai et al., 2023). The first is the small target audience; only young athletes participated in the study, and no data were collected from old athletes, because of the easy accessibility of young ones and researcher bias.
Consequently, the older generation’s point of view is missed in the eSport context. Secondly, racial bias was detected, as the participants were only Chinese athletes. Researchers in (Villamil and King, 2024) stated that when negative influences are prioritized over positive ones, human negativity bias occurs, which is highly correlated with increased technology engagement. Therefore, it is vital to increase the positivity ratio by building more positive experiences than negative ones to balance the attentional resources contributed to negative emotions.
3.3 Bibliometric characteristics of the articles
For all the selected articles to be analyzed, bibliometrics analysis (Donthu et al., 2021) is a well-known and reliable process for evaluating and investigating large volumes of articles. There are several reasons to perform such analysis, such as to find emerging trends in scientific documents, patterns, and the scholarly structure of a specific domain in the articles.
VOSviewer (Eck and Waltman, 2010) is a bibliometric software used to highlight the spatio-temporal features of the selected articles. Figures 5, 6 show that network nodes represent keywords. Generally, each node size represents the occurrence of that word and the links between these nodes show the co-occurrence between keywords. Furthermore, the thickness of these links represents the co-occurrences between keywords, the thicker the link, the greater the occurrence of co-occurrence between words. The bigger the node, the higher the occurrence number of the keyword.
[image: Figure 5]FIGURE 5 | VOSviewer keywords Co-occurrences (A) network visualization (B) publication year overlay visualization.
[image: Figure 6]FIGURE 6 | Network visualization of the keyword clusters (A) cluster no. 1, (B) cluster no. 2, (C) cluster no. 3, (D) cluster no. 4, (E) cluster no. 5 and (F) cluster no. 6.
Clusters are represented by colors, in which the nodes and links are used to clarify the covered subjects. The distance between two keywords in the visualization approximately indicates the relatedness of the words in terms of co-occurrence links. In general, the closer two words are located to each other, the stronger their relatedness (Donthu et al., 2021). Based on performing bibliometric analysis of the data that were extracted from the WOS database, Figure 5A depicts the network visualization of keywords co-occurrence grouped in clusters, and (b) overlay visualization of publication year. Overlay visualization identifies correlations between different topics over time. As well as the evolution of research topics. These visualization techniques help researchers quickly identify patterns, trends, and hotspots of research activity. Obviously, overlay visualization shows a remarkable change in 2023 ± 0.5, especially a keyword “Metaverse” granted increased scholarly attention, followed by “virtual reality “and “mental health.”
Furthermore, while in 2022 research might have focused on foundational topics such as “digital mental health services” and the related keywords in cluster No.4, in 2024 the focus may have shifted to specific areas such as “adolescence” and “dementia” and the keywords in cluster No.1. By comparing Figures 5A, B it can be observed that keywords in cluster No.1 and some of cluster No.3 appear in the newest publications in 2024. Cluster No. 2,3,5,6 words exist in 2023 articles and cluster No.4 represents the oldest one in 2022. The software created six clusters with 71 items formulating 520 links. Keywords are listed in Table 4 grouped by colored cluster and each cluster network is shown in Figure 6. Clusters 1 and 2 contain 16 words, cluster 3 has grouped 12 items and 11 in cluster 4. Clusters 5 and 6 have nine and seven words respectively.
TABLE 4 | List of the keywords per clusters in colors.
[image: Table 4]Cluster No. 3 has the biggest node in the whole network for the “Metaverse” keyword, which means it is the most frequent word that exists in the selected articles. It has occurred seven times with a total link strength of 71. Next is the “virtual reality” keyword, which exists in the same cluster and is repeated four times with total link strength of 33. Next is” mental health” in cluster No. 5, repeated three times with a total link strength of 32. Finally, “emotions” and “therapy” keywords are in cluster No.6 and No.4 respectively. Both have occurred twice with total link strengths of 23 and 31 respectively. When gathering the words that have the highest co-occurrence frequency, which are (Metaverse, virtual reality, mental health, emotions, and therapy), it can be reflected that the main interest of the selected articles complied with the selection criteria that were applied. After performing a bibliometric analysis of the data extracted from the Scopus database, Figure 7 shows the overlay visualization of author co-occurrence per publication year.
[image: Figure 7]FIGURE 7 | Overlay visualization of author Co-occurrence per publication year.
By choosing the largest set of connected items because some of the items in the network are not connected, two clusters were created with 9 items and 20 links. The first cluster has five authors and the second has four. This analysis revealed that the author Haung Z. (Cai et al., 2023; Huang et al., 2022). has the biggest node and located in cluster No.1. He has published two articles in 2022.5, which means that there is an article that was published in 2022 and another was published in 2023. The rest of the authors in both clusters each have one published article. Moreover, Table 5 shows the two clusters of authors with year of publication, number of publications, and the number of links, and the author who has the greatest number of publications is highlighted in gray. It is imperative to mention that the items in the network do not overlap, for example, although an author has two publications, he is mentioned only in cluster No.1 and does not exist in cluster No.2 and the relationship to the other published document is only represented by a link to the second cluster.
TABLE 5 | List of authors per clusters.
[image: Table 5]To analyze the number of citations per country, Figure 8 shows the results concerning the citation year. There are five clusters each cluster represents a country. The countries that have publications, but no citations are not included in Figure 8, such countries are Indonesia, Japan, and the United States. Table 6 depicts that China has the highest number of cited publications 36, followed by South Korea with 34 articles, and the rest of the listed countries each has 2 cited documents which are Saudi Arabia, Macao, and Pakistan. The average publication of the years (Avg.Pub.Year) for China and South Korea means that they have many documents published in 2022 and 2023.
[image: Figure 8]FIGURE 8 | Overlay visualization of number of citations per country.
TABLE 6 | Number of documents and citations per countries.
[image: Table 6]Table 7 shows that the article published by Haung and Yin in 2022 cited 14 times each, and the paper published by Cai in 2023 has eight citations. Followed by Wang et al. (2023) and Yang and Kang (2023) each had six citations and published their papers in 2023. Each (He et al., 2024; Ud Din and Almogren, 2023) cited twice.
TABLE 7 | Number of citations per document.
[image: Table 7]3.4 Articles’ contents and research questions answers
To enhance user experiences in virtual settings, the research (Villamil and King, 2024) tackles the challenges of creating a Metaverse while highlighting social learning concepts. It could examine how, beyond the traditional classroom settings, the Metaverse might offer a range of dynamic situations that foster creative learning processes. This research uses the Social Learning Theory to illustrate how individuals learn in virtual environments through collaboration, observation, and interaction. In (Wang et al., 2023) authors focus on how the Metaverse platform enhances mental health through reaching emotional balance and therapy. Moreover, online environments offer creative artistic content that enhances the users’ psychological and mental states.
Furthermore, by assessing the emotional status of end users, Metaverse can manage mental and psychological health. Authors (Cai et al., 2023) could shed light on the positive relation between the athlete’s eSport performance and their mental status. It also discusses the digital personality effect on the players’ mental health, cognitive abilities, and performance. The main purpose of the research (Yang and Kang, 2023) is to assess the performance of the schizophrenia simulation program based on Metaverse for enhancing nursing students’ performance in patient care who suffer from onset schizophrenia. It shows that nurses who had this practice had higher scores in knowledge, communication capability, and self-efficacy compared to the control group. The objective of (Ezawa et al., 2023) is to assess the differences in depression and anxiety symptoms in individuals who participated in Cognitive Behavioral Immersion (CBI) by investigating two interpersonal process variables (working alliance and web-based social support) as predictors of symptom changes. Authors (Mizuta et al., 2024) aim to explore whether using exercise videos in the Metaverse space for an exercise intervention has positively influenced physical activity.
Interestingly, results depict a noteworthy improvement in total physical activity in the Metaverse group compared with before the intervention. The study (Ud Din and Almogren, 2023) highlights the psychological effects of using Metaverse on mental health, overall wellbeing, and disability in the tourism industry. It explores that the activity type in the Metaverse determines whether the impacts on psychological and mental health are positive or negative. Moreover, it sheds light on the importance of implementing monitoring systems to protect people’s psychological and mental status in the Metaverse. Furthermore, it underlines the impact of the Metaverse on revolutionizing traditional tourist practices and marketing techniques. This article (Yin et al., 2022) describes the theory, mechanism, process, and ethical considerations of using the Metaverse as a tool in schema therapy for personality disorders. By prescribing specific experiences within the Metaverse, schema therapy techniques can be transformed into natural autobiographical experiences for patients, gradually reshaping their schema modes and promoting adaptive behavior. Researchers (Kitty, 2024) conducted a quasi-experiment on 15 adults using the Metaverse platform to assess its role in enhancing the capability of remembering and improving their psychological health. They could prove the positive contribution of the Metaverse museum as a memory trigger for old adults. In (He et al., 2024) authors aim to define the factors that affect the adoption of the Metaverse in healthcare by exploring the influence of perceived usefulness, perceived ease of use and trust on adopting Metaverse in healthcare by keeping metaculture and digital division as moderating variables. Results confirm the relationship between perceived ease of use and the adoption of Metaverse and moderated by the digital divide.
Moreover, the meta culture does not moderate any of the relationships. Researchers (Huang et al., 2022) studied the influence of the Metaverse-based sporting experience on the stability of young Chinese athletes’ performance considering their mental health condition and anxiety level through utilizing a statistical application called SEM-AMOS for results analysis and validation. They prove that mental health conditions and performance anxiety control the relationship between online sporting experience and performance stability. The authors (Muslihati et al., 2023) aim to investigate whether the social interaction and the quality of mental health of adolescents can be at risk because of Metaverse. This is accomplished by examining the effect of online games and social media addiction on adolescents’ mental health. They proved that virtual games and social media have negative influences on mental health.
The following presents the answers to the research questions based on the previously mentioned results.
RQ1. What are the positive effects of Metaverse on psychological and mental health?
Based on the contents of the selected articles, it can be said that the Metaverse presents a state-of-the-art and innovative way to aid individuals to entertain life as in (Wang et al., 2023; Cai et al., 2023; Huang et al., 2022). It has revolutionarily reshaped different stereotypes of online gaming, sports, learning and education, and healthcare services. It is proven that it could aid patients suffering from stress and anxiety (Ezawa et al., 2023). Moreover, myriad studies show its capability to participate in introducing therapeutics and for better health in many ways such as in (Cai et al., 2023; Ezawa et al., 2023; Mizuta et al., 2024; Yin et al., 2022; Kitty, 2024; He et al., 2024). Creative ideas have been merged in providing such healthcare services as museums (Kitty, 2024). It could offer easier access to support, especially curing and healing aids. This can be done by introducing a series of situations designed by the therapist. The Metaverse environment can mimic the scenarios using several virtual settings. Such settings can easily be changed based on the patient’s status. Moreover, people who use Metaverse tend to accept as a truth that they are the curators of the experiences they went through. This is because this human engagement affects their beliefs in “self-selecting” capabilities which impose their psychological health positively (Villamil and King, 2024). Furthermore, Metaverse museum exhibitions facilitate the creation and display of high-quality artistic works. Entertainment experiences are usually comprehended as positive feelings and good moods caused by certain stimuli that might be an event or behavior. In this case, exploring the Metaverse exhibition can be considered as the stimuli wherein users create virtual characters and move freely in the art space, facilitating active participation and interaction as the entertainment experience continues to improve, ensuing a pleasurable feeling of appreciation (Wang et al., 2023). Psychologically, educational experience requires synchronization between mental processes such as imagination, thoughts, and emotions. Educational spaces introduced as Metaverse museum exhibitions that have artistic designs and provide online interactive learning characters to explore the museum contents. This state-of-the-art education experience creates a sense of pleasure and positive emotions (Wang et al., 2023). Researchers (Muslihati et al., 2023) state myriads of benefits that can be achieved by posing more control and responsibility over online games, such advantages as the improvements of foreign language skills, enhancements of public speaking skills, elimination of social isolation by contributing to teamwork, expanding players’ social circles, it can increase concentration if regulations are followed, and boost pleasure any enjoyments of individuals.
RQ2.What are the negative effects of Metaverse on psychological and mental health?
Despite being attractive, it is dangerous (Villamil and King, 2024). Artificial intelligence algorithms offer various content either beneficial such as awe-inspiring or even funniest content, or bad content such as hatred or harmful content. Moreover, they may offer different experiences to the users wherein offensive messaging or cyberbullying exists. Unfortunately, all these sorts of destructive environments can promote negative behaviors, and victims become accustomed to abusive patterns either online or even in the physical world as they lose their sense of trust and safety. Consequently, this loss has detrimental drawbacks for the users such as negatively affecting self-confidence and raising isolation and depression feelings. Being vulnerable to all these kinds of practices leads to actions that promote alienation and withdrawal, which then reinforce negative emotions such as depression and loneliness (Villamil and King, 2024).
Interestingly, after investigating the selected articles so far, most of these articles have been used to enhance, cure, or find solutions to different psychological and mental health problems either because of dealing in the virtual or physical world. This has been done in healthcare in different branches. For example, in eSport (Cai et al., 2023), in depression and anxiety symptoms enhancement via CBI (Ezawa et al., 2023), in Metaverse space-based exercise videos (Mizuta et al., 2024), in schema therapy (Yin et al., 2022), in Metaverse life story museum reminiscence remedy (Kitty, 2024), and in investigating factors influence adoption of Metaverse in healthcare (He et al., 2024), however, authors (Muslihati et al., 2023) proved that virtual Metaverse games addiction negatively influence adolescent mental health; The higher the level of online game addiction in youngsters, the lower their mental health level. This is because they lose track of time as they daily spend eight to 10 hours playing online games. In addition, they can fall asleep while playing without eating or sleeping, they even may neglect daily activities such as school or family and friends’ interaction. They will feel restless and angry if they are prevented from playing. Online game addicts gradually suffer from aggressive behavior, mood swings, symptoms of depression, negative self-esteem, feelings of loneliness, and symptoms of social anxiety.
Furthermore, a noteworthy result is that male youngsters are more dominant in online game addiction than female scholars. Moreover, female undergraduates are more susceptible to mental health problems than male students; in dealing with various problems, juvenile girls tend to have a higher sense of anxiety than youthful boys. Generally, males benefit from having better resilience in reacting to stressful situations as they lean toward logical thinking and facts. This greatly supports the quality of their mental health.
RQ3. What are the recommended mitigation strategies?
Some studies such as (Villamil and King, 2024) introduced recommendations to catalyze and encourage further discussions and explore areas of investigation among researchers, educators, policymakers, technology designers, caregivers, end users, and other relevant stakeholders from the communities in the field of digital learning environments such as making technology less extractive, implementing robust safeguards, promoting positive psychology interventions and promoting flourishing. Authors (Ud Din and Almogren, 2023) emphasize the significance of founding monitoring systems and custom-made interventions to safeguard persons’ wellbeing in the Metaverse and benefit from its potential to expand tourism experiences. Consequently, it underscores the important contributions of policymakers, mental health practitioners, and tourism industry professionals in their work towards responsible utilization and makes the most of benefits using the Metaverse. Moreover, researchers (Kitty, 2024) recommend that social workers should present Metaverse technology to older adults simultaneously teaching them how to use it safely and securely. In the eSport community, authors in (Huang et al., 2022) suggest that governments may develop arrangements for VR sports contests which results in positive effects on players’ performance. Authors (He et al., 2024) suggest that resolving the digital divide in healthcare as well as the ethical issues caused by Metaverse technology should be done by an international body working under the United Nations. The International Telecommunication Union is necessary for the regulations, policies, and laws related to the Metaverse. In addition, funds should be raised internationally to ensure universal access to Metaverse in healthcare and make it more accessible, beneficial, and easier by converging different technologies. Moreover, different levels of risks, threats, and challenges in the Metaverse should be identified and eliminated to the minimum level so that individuals’ information such as privacy, security, identity remain safe. In the context of online games, to be beneficial, self-regulation and control should be developed in adolescents with the help of parents and teachers so that they can control themselves and be aware of the dramatic consequences of the excessive use of virtual games (Muslihati et al., 2023).
4 DISCUSSION
This systematic review is conducted to investigate the effect of using Metaverse on users’ psychological and mental health. Before commencing this review, there was a prior expectation to find myriads of scientific articles that discuss both the positive and negative consequences of using this sort of virtual world, however, our findings did not match our expectations, and this is discussed in the following subsections.
4.1 Implications of the findings
The results of the study are beneficial for attaining a better understanding of the impact of using Metaverse on psychological and mental health, especially for people who implement this sort of virtual environment and for users who tend to spend time exploring this technology. As per results, there was an expectation to refer to the negative consequences of using such state-of-the-art technology, yet as per the articles that went through the systematic review steps, different Metaverse environments have been created and used for the benefits of users, such as in learning and education, entertainment, sport, tourism and more in the healthcare field. Such virtual environments contribute to boosting the psychological and mental health status of users and yield gain good experience using them. Moreover, many articles introduce recommendations for all stakeholders to control and gain the most benefits from such technology and avoid its detrimental effects.
The technological developments of Metaverse have made crucial contributions in the field of healthcare as well as in education, entertainment, and tourism. In 2022, the Metaverse global healthcare market size was estimated to be 8.9 billion dollars. It is anticipated to reach 71.97 billion dollars by 2030 by growing at a compound annual growth rate of 29.89% from 2022 to 2030 (Kim and Kim, 2023), reflecting its growth potential that necessitates working on the industry transformation, improving access, cost-effectiveness, and patient care service enhancement.
The review explores different applications of Metaverse in various medical domains such as enhancing medical education and training to improve medical staff technical skills and educational level as well as improving the healthcare service (Yang and Kang, 2023). Moreover, it confirms patient safety by reducing risks and ethical concerns correlated to exposing patients to healthcare professionals in the training phase. In addition, for mental health consultants, the Metaverse is proposed to arise as a helpful tool; by enabling them to elevate their therapeutic sessions to an advanced level, expanding their practicing scope socially and geographically, and generating diverse environments that enhance treatment’s accessibility and adherence (He et al., 2024; Cai et al., 2023).
Furthermore, it provides an opportunity for patients with psychological and mental health problems who have no or limited access to this type of healthcare service physically, to benefit from the use of technologies and obtain the appropriate treatment. On the other hand, some factors may limit patients’ access to Metaverse world such as hardware technology cost and operation. In addition, not all individuals accept or can use these new devices, despite their advantages (Ezawa et al., 2023).
The COVID-19 pandemic has triggered an exceptional move to online practice, with the limited availability of traditional clinical practice or face-to-face simulations. Therefore, practicing virtual simulation based on a digital learning environment using various devices. For example, Nursing students who received the multi-access Metaverse-based early onset schizophrenia simulation program significantly improved their knowledge scores. This can be attributed to students’ interactions and experience with applying their lecture-based theoretical knowledge to a virtual situation with multiple simultaneous users, represented by avatars (Yang and Kang, 2023).
Another healthcare application related to online museums is the Metaverse Life Story Museum reminiscence therapy was found to successfully increase gerotranscendence and improve reminiscence functions. Reminiscence provides several functions such as reducing boredom and facilitating social bonding (Kitty, 2024). One more field of application is digital healthcare and its effect on eSport performance. A positive mediating role of mental health in the relationship between Metaverse-based digital healthcare and eSport performance is determined (Cai et al., 2023).
Interestingly, the review notably observed the shifting mindset, determined by the increased adoption of Metaverse-based medical services and the influence of eSports, online museums, and gaming on different users, reflects a growing acceptance of technology especially in the healthcare field (Cai et al., 2023; Kitty, 2024; Mizuta et al., 2024; Huang et al., 2022).
Despite being beneficial, the Metaverse virtual reality universe can cause addiction in people, especially for gaming purposes, leading to psychological disorders by disrupting both reality and time perceptions (Muslihati et al., 2023).
Different implications were raised such as policy, theoretical and managerial Implications (He et al., 2024; Huang et al., 2022; Cai et al., 2023). Concerning policy ones, it is paramount to have well-defined regulations that control the Metaverse’s adoption in healthcare. Such policies should emphasize patient privacy, awareness, ethical issues, and adherence to generally recognized medical practices to ensure trust among the users. In addition, digital inclusion initiatives should be highlighted to help policymakers decrease the gaps considering technological access and knowledge. Moreover, policymakers must improve inclusivity and fair access to Metaverse by posing standardized regulations that overcome cultural differences. As for theoretical Implications, the digital divide is one of the potential challenges the Metaverse in healthcare will be facing. It is the difference between people who have access to contemporary communication technologies and those who do not. Thus, researchers should investigate how to include the factors of the digital divide into the recent theories seeking a deeper understanding concerning the technological adaptation in healthcare. In addition, researchers should study the complex influence of culture on trust for current theories improvements. Lastly, concerning the managerial Implications, different practical strategies should be developed by managers, like training programs, partnerships, research, and cost benefits analysis before the adoption of Metaverse in healthcare. Furthermore, to ensure that every employee can use Metaverse, healthcare managers, and institutions need to create unique programs to address the different levels of digital literacy among medical practitioners. A balanced approach should be followed by healthcare managers, acknowledging that metaculture has minimum influence over trust in the adoption of the Metaverse.
Other findings related to the entertainment and educational research theme show that by offering entertainment and educational experiences through Metaverse environments, individuals will be more actively involved and use the Metaverse world. Different Metaverse exhibitions have overcome the limitations of physical space and time, allowing for increased participation, connection, and communication in social activities. Meanwhile, the Metaverse exhibition promotes offline physical exhibitions, increasing the number of visitors, consequently, endorsing the sustainable development of the economy of the tour destination. In addition, creating different new participation models in the virtual system efficiently increased the quality and frequency of use. (Ud Din and Almogren, 2023; Wang et al., 2023).
4.2 Limitations and future research directions
Although results depict that Metaverse environments have been used in beneficial ways and only negative consequences have been observed, it might have more harmful impacts that may be revealed in articles by changing the search keywords in the next systematic reviews to add words such as “meta,” virtual reality” and “online environment.” Such words can change the search results in the used databases to have more articles related to this area of research. Moreover, in this review two databases have been utilized that are Scopus and WOS. In the future, more online repositories can be used such as Springer, Pubmed, Emerald Insights, and Google Scholar, however, researchers should balance and consider the probability of expanding to further databases may lead to little contribution in terms of additional relevant studies, at the same time having more complex resource requirements of the reviews.
Hence, this systematic review presents a useful contribution that highlights the good involvements of different Metaverse environments that introduce a helping hand to users for the benefit of their psychological and mental health.
5 CONCLUSION
Nowadays, Metaverse has been used in myriads of contexts that affect the psychological and mental health of wellbeing. This systematic review has discussed various environments and their effects on users’ feelings and mental status. Interestingly, articles reviewed in this paper have revealed the good side of using this new technology; it was used in different fields such as learning and education, entertainment, sport, tourism, and healthcare to study and enhance the psychological and mental health of users. This was a remarkable finding that could collect studies wherein underscore the good contribution of Metaverse in different fields to boost end users’ experience for the benefit of their health status. Moreover, some of these articles introduced recommendations to have a better experience in this virtual world. For a greater understanding of the relationship between Metaverse and psychological and mental health, further research in this area should use more keywords’ synonyms during the search process and use more online repositories too.
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Metaverse-based eary onset
schizaphrenis simulation
progeam on the nursing
students’ knowledge,
communication abily, and
selfeefcacy in caring for
patients with carly onset
schizophrenia

1. Assess improvements in
depression and anxiety
Symptoms in those who took
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symptom improvement.
Web-based socil support
may play an important role
in fostering changes in
depression symptoms

Journal

Delivering xcrcie videos | Journal
hrough Metavere spacecan
increase physical actvy in
young aduls by providing 3
thering space for
ndiidusls simiarly
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Journal
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