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Abstract

:

This cross-sectional study aimed to explore the association between esports participation and physical health and examine the difference in physical health problems between esports participants and non-esports participants. A total of 1549 young adults participated in this investigation. A total of 633 participants were categorized as esports participants, and they were involved in six types of esports games: shooting games, multiplayer online battle arena games, strategy card games, sports games, real-time strategy games, and fighting games. An online survey was conducted to gather data on their demographic information, gaming behavior, traditional sports behavior, and physical health problems. The results demonstrated that esports players reported significantly higher participation in traditional sports compared to non-esports players. No significant differences were found in sleep duration or the selected physical health issues between the two groups. Overall, the findings suggest that esports participation was not associated with negative physical health in this sample of young adults. Furthermore, this study found that players who conscientiously took intermittent breaks and maintained a standardized sitting posture during gameplay had a lower likelihood of reporting neck and back pain. These findings have important implications for challenging conventional negative perceptions of esports and promoting a more objective understanding and appreciation of esports and the sustainable development of esports players. Future research is necessary to explore potential causal relationships between esports participation and health outcomes and to develop a healthier esports practice modality from a sports science perspective.
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1. Introduction


Since 2010, the esports industry has experienced unprecedented growth, with a massive increase in gamers and spectators [1,2]. Moreover, an increasing number of academics and researchers are beginning to explore esports from an academic perspective, and the number of published papers related to esports has significantly increased since 2020 [3]. Nevertheless, there is still no widely accepted definition of esports in esports research [1,4,5,6,7,8,9,10]. However, most academics agree that although esports originates from computer games or video games, it cannot be fully equated with video games or electronic games in general [11,12,13,14,15,16]. Currently, two of the most cited esports definitions are from Hamari and Sjöblom and Wagner: “a form of sports where electronic systems facilitate the primary aspects of the sport; the input of players and teams, as well as the output of esports, are mediated by human–computer interfaces” and “an area of sports activities in which people develop and train mental and physical abilities in the use of information and communication technologies” [10]. Additionally, esports is commonly regarded as competitive video gaming in many studies.



Academia has debated the relationship between esports and health since the rise of esports. Numerous studies have undertaken an analysis of the health status of esports players or video gamers, focusing on various aspects such as body composition, dietary habits, participation in physical exercise, musculoskeletal pain, and sleep patterns. These investigations aim to gain insights into the overall well-being and health implications associated with engagement in esports or video gaming [11,17,18,19,20,21]. In 2019, the World Health Organization (WHO) officially classified gaming disorder as a mental illness [22], which is likely to reignite discussions on the relationship between esports and health. From 2011 to 2019, many studies have suggested that video games and esports are associated with negative health outcomes, and a systematic review in 2022 found that esports are linked to unhealthy lifestyles and behaviors among young people [23]. However, some past studies on esports and health-related issues had limitations and encountered problems.



1.1. Theoretical Limitations in Existing Literature


Some existing studies on esports and health-related issues do not clearly distinguish between esports and general computer or video games when defining esports or selecting participants for the study. They also fail to provide clear criteria for classifying esports participants [23,24,25,26,27,28]. For instance, a recent systematic review of the effects of esports and video gaming on young people found that esports and online competitive gaming are associated with unhealthy lifestyles [23]. However, only 1 of the 36 included articles selected esports players for the study, and studies on regular video gaming and screen time behaviors (such as watching TV) were also included. Moreover, over half of the included studies did not provide specific information on the game types played by the participants [23]. Additionally, studies on Massively Multiplayer Online Role-Playing Games (MMORPGs) were also included in the esports studies [23,26], even though MMORPGs are not traditionally or widely accepted as an esports category. It is still unclear whether the results of these studies can be generalized to the esports population.



Furthermore, some previous studies on the relationship between esports and health have only selected professional esports athletes or high-level esports players as participants [20,29,30,31], which also reflects a contradiction when defining esports; some scholars argued that only professional esports could be called esports [32,33,34] while others accepted non-professional esports, semi-professional esports, or recreational esports [35,36,37]. However, whether esports should be limited to professional esports or not still requires further theoretical evidence. Additionally, while some academics are skeptical about the official classification of esports as a sport [38,39,40,41,42], most scholars accept that esports can be considered a sport or has the potential to become one in the future [10,35,43,44]. From an industry perspective, many countries have already classified esports as an official sport, including the US, China, Brazil, Bulgaria, Italy, Korea, and Russia [45]. In the case of traditional sports, it is possible to classify sports as professional sports, mass sports, school sports, and so on, depending on the purpose, level of activity, and participants. Referring to the theoretical division of sports and in the absence of more theoretical evidence that proves esports can only be limited to the professional level, this study acknowledges the existence of non-professional esports. In professional esports, the training methods, lifestyle, and risks of physical and mental injury that a professional esports athlete endures are completely different from those of normal esports players. The high intensity of training and pressure from professional competitions is not something that all esports participants need to endure [20]. Additional empirical evidence is required to assess the generalizability of the study’s findings regarding the health of professional esports athletes to the broader population of esports participants. Moreover, there is currently a lack of research on non-professional esports players.




1.2. Methodological Limitations in Existing Literature


A systematic review published in 2022 on the impact of esports and video gaming on lifestyle behaviors revealed that most of the included studies did not compare the results of esports players with those of non-esports or non-gaming players [23]. Another scoping review published in 2022 examined the relationship between esports and health. Among the included studies, only six had a control group of non-esports participants, and their sample sizes were no larger than 104 [11].



Besides, in light of the current state of research on esports and physical and mental health, it is imperative to conduct longitudinal studies and studies with larger sample sizes to comprehensively explore the association between health and esports, as well as the effects of esports [11,23]. In Pereira’s scoping review of the association between esports and health, it was found that out of the 33 studies examined, only 7 had a sample size larger than 200, while 14 studies had a sample size smaller than 50 [11].



Hong Kong’s progression in the field of esports has comparatively lagged behind that of other Asian countries and regions [46]. The presence of the negative health implications associated with esports has adversely influenced its societal perception, resulting in developmental challenges and a range of attitudes toward its advancement in Hong Kong [47]. Previous studies conducted on esports development in Hong Kong have underscored the importance of fostering a positive public image for esports to establish it as a mainstream sport, particularly within the FinTech community [47,48]. However, these studies have not solely relied on empirical data and have lacked a robust theoretical foundation to comprehensively elucidate the perspectives and attitudes of Hong Kong teenagers toward esports development and participation [47].



Considering the research gap and issues above, this study is designed as a cross-sectional study to explore whether there are significant differences in physical health between esports players and non-esports players among young adults, and aims to examine whether the negative physical health problems associated with esports mentioned in the existing literature also occur more frequently in multilevel esports participants compared to non-esports participants. Additionally, this study will collect detailed information on esports game participation (e.g., genres) to strictly distinguish esports players from general video gamers. While some current esports studies lack a clear and strict distinction in the discussion of their findings [28,38,39,40,41,42], most scholars assert that esports cannot be regarded as a general video game, and not all video games can be seen as esports [13,14,15]. Additionally, the study recruited players of varying skill levels and included recreational players. We classified esports participants with their gaming genres to discuss whether there are differences in playing habits (playing posture, the use of digital equipment, etc.) and health among esports players of different genres. Moreover, we want to learn whether the results of this study (strictly limited to the general esports population) are consistent with previous studies on video gamers and professional esports athletes and to provide more evidence for future discussion and research on esports and health, and possibly investigate the factors affecting the health of esports participants.





2. Methodology


2.1. Research Objective


This study was designed as a cross-sectional study, aiming to investigate whether there were statistical differences in physical health between esports players and non-esports players. Furthermore, this study was also to explore whether there are differences in gaming habits and health in players of different game genres. Additionally, the study sought to determine whether the negative health issues linked to esports that were reported in prior research were more prevalent in esports players who participated in multiple levels of competition, compared to in the results of non-esports players and professional esports athletes.




2.2. Participants


A total of 1549 responses were selected for the final data analysis (incomplete responses were excluded). According to the age range of the primary esports population in Hong Kong, young adults aged 18 to 29 living in Hong Kong were considered as the target population for this study [47]. To better compare the health differences between the esports and non-esports populations, the age range of participants in the non-esports group was also set from 18 to 29 years old to avoid potential confounding factors related to age. Since some esports games are under the regulation of the Chinese Online Game Fatigue System, an age limit of 18 was considered. Under the regulation (2007), minors have very few opportunities to participate in esports.



For the selection criteria of the esports population, we primarily included players who actively participate in mainstream esports game types and have engaged in the game within the past six months [47,49]. Although there is currently no widely accepted and universally recognized comprehensive definition of esports [1,4,5,6,7,8,9,10], it is generally acknowledged that esports, in a broad sense, must involve competitive electronic gaming [50,51,52]. The selection of these six game genres also took into consideration the types of esports events included in the 2023 Asian Games, which aligns with the current esports landscape in Asia. These six categories of competitive games are traditionally recognized as widely accepted esports genres. At this stage, recognition from esports communities is an important criterion for determining whether an activity can be considered esports [53]. A total of 633 participants (18.8 ± 1.5) were classified as esports players who played competitive video games such as shooting games (CSGO, PUBG, Overwatch, etc.), multiplayer online battle arena (MOBA) games (Arena of Valor, Honor of King, League of Legends, DotA 2, etc.), strategy card games (Hearthstone, etc.), sports games (FIFA, NBA 2K Series, etc.), real-time strategy (RTS) games (Warcraft, StarCraft, etc.) or fighting games (Street Fighter, Naraka Bladepoint, etc.). General video gamers, such as role-playing gamers and leisure game players, were identified as general video gamers instead of esports players, and a total of 393 participants were categorized as general video gamers. In total, 916 participants were classified as non-esports players (18.6 ± 1.5) (including participants who did not play video games and those playing general video games). If participants are unsure of the type of game they were involved in, they could also select another option to enter the name of the games, and they were classified by the researcher based on their feedback. The additional demographic information of participants is shown in the tables below (Table 1). To avoid misunderstanding the different types of participants, Figure 1 shows the classification and the corresponding number of individuals in each category.




2.3. Data Collection and Measurement


The data collection started in January 2022. An online survey was employed to collect data from participants, and a QR code for the questionnaire was distributed in Hong Kong via university student emails and offline student activities. In collaboration with the physical education unit in the university, we provided interested students with QR codes for the questionnaire to be scanned and completed after their physical education classes. Furthermore, we submitted applications to the university’s mass mail system to send emails to personal mailboxes. This system facilitated the delivery of research-related invitations and recruitment links as email entries to students, alumni, and faculty members, enabling them to independently decide whether to participate in the research based on their interest. Additionally, the survey link and code were made available on websites, specifically on our university research team web page and a research association website, allowing interested individuals to scan the code and participate in the survey.



The data on the physical health problems of different categories of participants were also collected by means of an online questionnaire designed by the team. The whole questionnaire is divided into four sections: personal information (gender, age, education, etc.), gaming behavior (type of games, frequency of game, gaming habits, ranking in the game), sports behavior (type of sports, frequency, etc.), physical health problems (visual impairment, myopia, or dry eye, hearing impairment or hearing loss, palm or finger pain or strain, wrist pain or strain, neck pain or strain, upper back pain or strain, lower back pain or strain, malnutrition, sleep duration). We selected several health issues reported to be related to esports or video gaming behaviors based on previous relevant studies [21,31,54,55]. The participants were presented with a checklist comprising of symptoms and health issues. They were then asked to indicate whether they had encountered any of the mentioned health problems. The textual version of the online questionnaire has been provided in Supplementary Materials.




2.4. Statistical Analysis


Statistical analysis was conducted on IBM SPSS Statistics 26. Data normality was tested using a Kolmogorov–Smirnov (KS) test. A chi-square test, Mann–Whitney U test, and Kruskal-Walls H test were conducted to analyze the data from different groups of subjects. A significant difference is considered to exist in different groups when the p-value was less than 0.05. The chi-square test is employed to assess the independence between two or more categorical variables. In this study, it was primarily employed to compare categorical variables such as skeletal muscle pain, traditional sports participation, gaming posture, and intermittent breaks between esports and non-esports populations, as well as players in different gaming categories. When conducting multiple chi-square tests simultaneously or performing multiple comparisons, the Bonferroni correction was applied. The Bonferroni correction is a statistical adjustment method used to address the issue of multiple comparisons in hypothesis testing [56]. The Mann–Whitney U test is utilized to examine differences in non-normally distributed variables between two groups. Within this study, it was applied to assess variables such as sleep duration and gaming time between the esports and non-esports populations. The Kruskal–Wallis H test is utilized to examine differences among three or more non-normally distributed data. In this study, it was used to compare sleep duration and gaming time variables among different genres of esports players.




2.5. Research Ethics


This study was approved by the Survey and Behavioral Research Ethics Committee of The Chinese University of Hong Kong (January 2022). All methods were performed in accordance with the relevant guidelines and regulations. All the participants signed an informed consent form before participating in the study.





3. Results


A total of 1549 participants took part in this investigation, with an average age of 18.7. Among them, there were 632 males and 917 females. Furthermore, among the participants, 633 were esports players, while 916 were non-esports participants. In total, 1063 have a habit of playing video games (esports included).



Regarding the gaming time of all kinds of video gamers, the majority (873 players) reported a daily gaming time of less than 3 h. More specifically, 260 players reported playing for less than 1 h per day, 395 players reported playing for 1 to 2 h per day, and 218 players reported playing for 2 to 3 h per day. On the other hand, 153 players reported a daily gaming time exceeding 3 h.



Within the esports player group, there were six categories: shooting games (147 individuals), MOBA games (321 individuals), strategy card games (60 individuals), sports games (59 individuals), RTS games (21 individuals), and fighting games (25 individuals). Among all the participants engaged in traditional sports, a total of 32 types were identified, including baseball, bowling, squash, jogging, cycling, frisbee, basketball, volleyball, etc.



3.1. Esports and Non-Esports Participants


As shown in Table 1 and Table 2, no significant differences were observed in selected physical health issues between esports and non-esports participants in this study. Since the data on sleep duration and sports frequency were not normally distributed, a Mann–Whitney U test was used to compare this type of data between the two groups. Moreover, no significant difference in sleep duration was found between these two groups. Moreover, it was found that participation in traditional sports was significantly higher among esports participants (66%) than non-esports participants (49.2%) (p < 0.001). However, between the sports players in these two groups, no statistical difference was observed in their sports frequency (see Table 2).




3.2. Esports Players in Different Genres


In the comparison of six different genres of esports players, the p-values were adjusted using the Bonferroni correction. A p-value below 0.008 indicates a significant difference between the corresponding two groups. According to the findings presented in Table 3, players of sports games (93.2%) and fighting games (80%) have a significantly higher proportion of reported engagement in sports activities compared to players of other genres. No statistically significant differences were found in the selected physical health issues among these various types of esports players.



Interestingly, among the participants, 43.5% of shooting game players consciously adopt a more standardized sitting position during gameplay, while only 21.7% of strategy card game players do so. This discrepancy shows a statistically significant difference. Moreover, after conducting the Kruskal–Wallis H test, no significant difference was observed in sleep duration among all participants (p = 0.98, Z = 0.716). Additionally, no significant difference was found in sports frequency between players of different game genres (p = 0.81, Z = 2.304).




3.3. Standardized Sitting Position and Intermittent Breaks


Taking into consideration the substantial differences in symptoms and gaming habits exhibited by different participants, we further investigated the association between specific gaming habits, namely sitting position and intermittent breaks, and health issues. This investigation aimed to contribute to future research on the health of esports or video game players. Our findings indicated a noteworthy disparity in wrist, upper back, and lower back pain or strain between players who adopt a standardized sitting position during gameplay and those who do not. Among players who do not adhere to a standardized sitting position, a higher proportion reported experiencing upper and lower back pain or strain (refer to Table 4), while no significant differences were observed in other symptom categories. Moreover, players who do not take intermittent breaks exhibited a higher proportion of neck pain or strain compared to those who do (refer to Table 4), demonstrating a significant difference. However, no statistically significant disparities in other health issues were observed between these two groups.





4. Discussion


This study aimed to explore the association between esports and physical health problems and compare the health-related issues between esports participants and non-esports individuals. Based on the methodology of previous health-related esports studies and the research gaps and limitations shown in their findings, this study has further adapted the research design to enable a more accurate exploration of the relationship between esports and health. Firstly, this study strictly limited the recruiting criteria for esports participants and included all levels of esports players as esports participants. Secondly, this study also recruited non-esports players with a similar background (age, education, occupation) as a control group to compare the outcomes, rather than using the health data from the overall population in order to reduce possible health-related confounding factors, which compensated for the lack of a control group in previous relevant studies [23]. Thirdly, based on the limitation of the previous study in sample size [11], we recruited 1549 subjects to participate in this study.



After a series of adjustments to the study design, overall, the result of this study shows a difference from previous studies on esports or video games and health [21,23,57,58]. The result of this study showed that, compared to non-esports participants, esports players do not exhibit a negative health status for the selected physical health issues, and they are even more physically active than non-esports participants. Among all the sports participants, there was no significant difference in their sports frequency between esports and non-esports players. In addition, esports participants of sports games show the highest sports participation rate (93.2%), while real-time strategy gamers show the lowest rate (38.1%). The simultaneous engagement in esports and traditional sports may be attributed to the high similarity between sports games and traditional sports. Esports also exhibit a high level of competitiveness, similar to traditional sports. In the data collected from the participants in our study related to traditional sports, we observed that many of them engaged in competitive activities such as baseball, basketball, volleyball, bowling, and others. These activities demonstrated several similarities to esports, including teamwork, competition, skill development, and strategic thinking. As a result, this may trigger common interest from this group of players. Additionally, research has proposed that playing games and exercising share similar motivations to some extent [59], and gamification has been found to potentially motivate people to exercise [60]. Previous studies have also suggested that the higher the level of esports players, the more physically active and health-conscious they are [20,61,62]. Additionally, the results of this study reaffirm that prolonged sedentary behavior does not necessarily imply a lack of physical activity. Whether or not a person engages in sedentary behavior cannot directly reflect the extent of their participation in physical activities, nor can it fully represent their overall physical health. It is important to consider additional factors and associations in this regard [63,64,65,66,67,68,69].



In terms of sleep duration, there was no significant difference between esports players and non-esports players. Although musculoskeletal problems were reported among esports athletes in previous studies, as in traditional sports or even common jobs [55,70], the sample size of these studies was relatively small, and they did not distinguish the esports practice level or even professional esports athletes. These physical injuries might result from long-term training or competition at a high level or professional level [71,72]. However, in the results of this study, there was no significant difference observed in the prevalence of the selected musculoskeletal problems (fingers, wrist, upper back, lower back) between esports and non-esports participants. Moreover, no significant difference was found in vision, hearing, or malnutrition problems. However, looking at the gaming habits of esports participants and general video gamers, esports players show a higher level of reliance on headsets or earphones, and they wear them for a longer period compared to general video gamers, which might, to some extent, reflect the demands on the responsiveness and discrimination ability to sound of esports players. And compared to video gamers, more esports participants suffer from hearing problems (4.3%). This finding might provide some clues for future research on the construction of the model of esports skills or performance and the hearing health of esports athletes.



Based on the findings of this study, it is recommended that future research in the field of esports should pay greater attention to the characteristics of the target populations and their corresponding esports modalities. Considering the lack of a widely accepted definition of esports, it is crucial for esports researchers to concentrate on and provide a detailed explication of these factors in order to facilitate meaningful discussions and enhance the comprehension of their research outcomes. Moreover, it is noteworthy that the majority of the existing studies investigating the relationship between esports and health have primarily utilized cross-sectional designs. Therefore, there is an urgent need for future research to employ longitudinal studies or rigorous methodologies to further explore the impact of esports participation on health outcomes. These comprehensive investigations will contribute to a deeper understanding of the effects of esports engagement on individual well-being and will enhance both the credibility and reliability of the existing research findings [11,23].



Furthermore, the comparison of esports players across different genres revealed noteworthy disparities in their gaming habits. Specifically, variations were identified in their preferences regarding seating positions, with some players opting for standardized positions while others prioritized healthier alternatives. Additionally, the practice of taking intermittent breaks during gameplay varied among participants. Notably, shooting gamers demonstrated a heightened emphasis on maintaining proper posture during their gaming sessions. Upon further investigation, it was observed that individuals who consciously adopted the correct sitting postures exhibited a significantly reduced likelihood of experiencing upper and lower back pain or strain. Similarly, those who incorporated intermittent rest periods into their prolonged gaming sessions demonstrated a significantly decreased likelihood of suffering from neck pain and strain. These findings underscore the importance of ergonomic factors in esports, as they contribute to the overall well-being of players. Moreover, a recent study highlighted the benefits associated with breaking up extended periods of sitting, extending beyond mere health implications. Specifically, such breaks were found to enhance players’ performance during prolonged gaming sessions. The implications of these findings suggest that managing sitting time effectively not only promotes acute and chronic health benefits but also positively impacts gameplay performance [73]. The findings of this study also suggested the possibility and significance of exploring a healthier practice in the realm of esports. Such an endeavor would not only have a positive impact on the physical well-being of esports players but also contribute to the development of a more rational and scientifically informed professional esports training model comparable to that observed in traditional sports. Enhancing the physical literacy of esports athletes and cultivating their understanding of health-related factors may play a crucial role both in optimizing their performance and fostering their personal growth.




5. Limitations


Firstly, due to limitations in capacity and resources, this article only focuses on the discussion of the health issues related to esports that are commonly addressed in the majority of the literature. The psychological aspects mentioned in previous studies and physiological health issues not covered in this article were not explored. Many variables in our study are based on self-reporting, which may introduce some potential bias. Further research is needed to delve into these unaddressed areas in order to provide a more comprehensive understanding of the relationship between esports and health. More objective measurement should be considered in future research. This will contribute to a more complete and objective perception of esports among the general public.



Secondly, this study is only a preliminary exploration of the association between esports and health, and longitudinal studies and more rigorous experimental data are still needed to test the findings in the future. And future research could consider including more relevant confounding variables in data analysis to provide a more comprehensive understanding of the relationships.



Thirdly, due to incomplete questionnaire responses from 18 participants, they were not included in the final data analysis.




6. Conclusions


Overall, this study did not find any association between esports participation and negative physical health. On the contrary, esports players demonstrated a more positive level of traditional sports participation compared to non-esports participants. It is important to note that sedentary behavior should not be automatically considered as physical inactivity. This observation also suggests that the health concerns associated with esports, as reported in the existing literature, might primarily apply to professional players and should not be generalized to the wider esports community.



In various esports genres, there are differences in sports participation and gaming habits, but no significant difference was found in physical health problems. Players who consciously maintain a standardized sitting position or take intermittent breaks during extended gaming sessions are less likely to experience back and neck pain. The shooting genre stands out with the highest proportion of players paying attention to their posture while playing. This study emphasizes the potential of exploring a healthier and scientifically grounded approach to esports practice, highlighting the need for serious consideration of esports.



Despite the methodological limitations inherent in this cross-sectional study, it was unable to establish conclusive evidence regarding the specific effects of esports on human health. However, the findings of this study will contribute to updating the public’s understanding of esports and esports players (such as challenging the conventional perception of the negative health effects associated with esports players). Additionally, these findings will provide a more objective understanding of the health status of esports players.



Future Work


	
Further research is needed to explore the long-term effects of esports on both professional and non-professional players. Such research would contribute to a more comprehensive understanding of the potential health risks associated with engaging in esports.



	
Developing an esports practice that considers factors like game duration, posture, nutrition, diets, technology, and devices could be a viable solution. However, further research is needed to better understand the impact of these factors on the health and performance of esports players.
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	CSGO
	Counter-Strike: Global Offensive



	FPS
	First-Person Shooter



	MMORPG
	Massively Multiplayer Online Roleplay Game



	MOBA
	Multiplayer Online Battle Arena



	RTS
	Real-Time Strategy



	WCG
	World Cyber Games



	WHO
	World Health Organization
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Figure 1. Classification of participants and their corresponding numbers. 
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Table 1. Comparison between esports and non-esports participants.






Table 1. Comparison between esports and non-esports participants.





	

	
Esports

	
Non-Esports

	
p (Chi-Square Test)






	
Age (mean ± SD)

	

	
18.8 ± 1.5

	
18.6 ± 1.5

	




	
Sex

	
Male

	
395 (62%)

	
237 (26%)

	
*** <0.001




	
Female

	
238 (38%)

	
679 (74%)




	
(Traditional) Sports participation

	
Yes

	
418 (66%)

	
451 (49.2%)

	
*** <0.001




	
No

	
215 (34%)

	
465 (50.8%)




	
Visual impairment, myopia, or dry eye

	
Yes

	
350 (55.3%)

	
529 (57.8%)

	
0.339




	
No

	
283 (44.7%)

	
387 (42.2%)




	
Hearing impairment or hearing loss

	
Yes

	
27 (4.3%)

	
32 (3.5%)

	
0.435




	
No

	
606 (95.7%)

	
884 (96.5%)




	
Palm or finger pain or strain

	
Yes

	
62 (9.8%)

	
87 (9.5%)

	
0.846




	
No

	
571 (90.2%)

	
892 (90.5%)




	
Wrist pain or strain

	
Yes

	
56 (8.8%)

	
66 (7.2%)

	
0.238




	
No

	
577 (91.2%)

	
850 (92.8%)




	
Neck pain or strain

	
Yes

	
84 (13.3%)

	
153 (16.7%)

	
0.065




	
No

	
549 (86.7%)

	
763 (83.3%)




	
Upper back pain or strain

	
Yes

	
63 (10%)

	
120 (13.1%)

	
0.059




	
No

	
570 (88.9%)

	
796 (86.9%)




	
Lower back pain or strain

	
Yes

	
65 (10.3%)

	
119 (13%)

	
0.103




	
No

	
568 (89.7%)

	
797 (887%)




	
Malnutrition

	
Yes

	
28 (4.4%)

	
35 (4.3%)

	
0.555




	
No

	
605 (95.6%)

	
881 (96.2%)








*** p < 0.001.













 





Table 2. Comparison of sleep duration and sports frequency between esports and non-esports participants.
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Esports

	
Non-Esports

	
Total






	
Sleep Duration

	

	

	




	
≤5 h

	
42 (6.6%)

	
70 (7.6%)

	
171 (11%)




	
5.1–6 h

	
98 (15.5%)

	
189 (20.6%)

	
507 (32.7%)




	
6.1–7 h

	
210 (33.2%)

	
262 (28.6%)

	
472 (30.5%)




	
7.1 to 8 h

	
211 (33.3%)

	
296 (32.3%)

	
287 (18.5%)




	
≥8 h

	
72 (11.4%)

	
99 (10.8%)

	
112 (7.2%)




	
p (Mann–Whitney U test)

	
0.116 (Z = −1.574, p > 0.05)

	




	
Sports Frequency

	

	

	




	
Almost everyday

	
26 (6.2%)

	
23 (5.1%)

	
49 (5.6%)




	
Three to five times a week

	
90 (21.5%)

	
91 (20.2%)

	
181 (20.8%)




	
Once a week

	
164 (39.2%)

	
191 (42.4%)

	
355 (40.9%)




	
Once or twice a month

	
97 (23.2%)

	
99 (22.0%)

	
196 (88%)




	
Less than once a month

	
41 (9.8%)

	
47 (10.4%)

	
88 (10.1%)




	
p (Mann–Whitney U test)

	
0.666 (Z = −0.432, p > 0.05)











 





Table 3. Comparison among esports participants in different game genres.
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Shooting Games

	
MOBA Games

	
Strategy Card Games

	
Sports Games

	
Real-Time

Strategy Games

	
Fighting Games






	
Age (mean ± SD)

	

	
18.8

± 1.7

	
18.7

± 1.3

	
18.7

± 1.2

	
18.9

± 1.3

	
19.4

± 3.4

	
18.6

± 0.9




	
Sex

	
Male

	
96

	
188

	
31

	
49

	
18

	
13




	
Female

	
51

	
133

	
29

	
10

	
3

	
12




	
(Traditional) Sports participation

	
Yes

	
88 a*

	
207 a*

	
40 a*

	
55 b*

	
8 a*

	
20 a, b




	
No

	
59 a*

	
114 a*

	
20 a*

	
4 b*

	
13 a*

	
5 a, b




	
Visual impairment, myopia, or dry eye

	
Yes

	
88 a

	
174 a

	
38 a

	
30 a

	
12 a

	
8 a




	
No

	
59 a

	
147 a

	
22 a

	
29a

	
9 a

	
17 a




	
Hearing impairment or hearing loss

	
Yes

	
6 a

	
13 a

	
3 a

	
2 a

	
1 a

	
2 a




	
No

	
141

	
308 a

	
57 a

	
57 a

	
20 a

	
23 a




	
Palm or finger pain or strain

	
Yes

	
13 a

	
32 a

	
9 a

	
4 a

	
2 a

	
2 a




	
No

	
134 a

	
289 a

	
51 a

	
55 a

	
19 a

	
23 a




	
Wrist pain or strain

	
Yes

	
16 a

	
25 a

	
9 a

	
1 a

	
3 a

	
2 a




	
No

	
131 a

	
296 a

	
51 a

	
58 a

	
18 a

	
23 a




	
Neck pain or strain

	
Yes

	
17 a

	
37 a

	
13 a

	
6 a

	
3 a

	
8 a




	
No

	
130 a

	
284 a

	
47 a

	
53 a

	
18 a

	
17 a




	
Upper back pain or strain

	
Yes

	
16 a

	
28 a

	
9 a

	
6 a

	
2 a

	
2 a




	
No

	
131 a

	
293 a

	
51 a

	
53 a

	
19 a

	
23 a




	
Lower back pain or strain

	
Yes

	
12 a

	
35 a

	
9 a

	
4 a

	
1 a

	
4 a




	
No

	
135 a

	
286 a

	
51 a

	
55 a

	
20 a

	
21 a




	
Malnutrition

	
Yes

	
6 a

	
17 a

	
1 a

	
1 a

	
0 a

	
3 a




	
No

	
141 a

	
304 a

	
59 a

	
58 a

	
21 a

	
22 a




	
Standardized or healthy sitting position

	
Yes

	
64 a *

	
107 a, b

	
13 b *

	
24 a, b

	
9 a, b

	
5 a, b




	
No

	
83 a *

	
214 a, b

	
47 b *

	
35 a, b

	
12 a, b

	
20 a, b




	
Intermittent break

	
Yes

	
101 a

	
185 a

	
38 a

	
37 a

	
15 a

	
11 a




	
No

	
46 a

	
136 a

	
22 a

	
22 a

	
6 a

	
14 a








1. Chi-square tests were conducted to analyze multiple pairwise comparisons. 2. “a, b”: The same letter indicates no significant difference between the two groups, while different letters indicate the presence of a difference between the two groups. 3. * Significant difference exists between this group and some other groups.













 





Table 4. Comparison of health issues between participants taking different sitting positions and taking intermittent breaks and not.
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Standardized

	
Non-Standardized

	
p (Chi-Square Test)






	
Wrist pain or strain

	
Yes

	
35 (10.9%)

	
46 (6.5%)

	
* 0.015




	
No

	
285 (89.1%)

	
660 (93.5%)




	
Upper back pain or strain

	
Yes

	
26 (8.1%)

	
88 (12.5%)

	
* 0.04




	
No

	
294 (91.9%)

	
618 (87.5%)




	
Lower back pain or strain

	
Yes

	
22 (6.9%)

	
85 (12%)

	
* 0.012




	
No

	
298 (93.1%)

	
621 (88%)




	

	

	
Intermittent breaks

	
No breaks

	




	
Neck pain or strain

	
Yes

	
77 (12.3%)

	
76 (19%)

	
** 0.003




	
No

	
549 (87.7%)

	
324 (81%)








* p < 0.05, ** p < 0.01.
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