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Abstract
Background: Recently, esports have been argued to impact esports players' health, particularly for those competing at higher levels. Esports are a relatively new phenomenon, and an inside perspective regarding esports players' needs and experiences is essential to promote adequate health support for this population. Thus, in this qualitative study, we explored the perspectives of elite esports players and staff members regarding the effects of esports participation on health. Ten semi-structured interviews were performed with members of the Portuguese FIFA (i.e., FIFA EA Sports®) eFootball National team (i.e., five elite electronic football players, one world-class electronic football player, two national team coaches, and two members of the esports department). Data analysis was undertaken following the principles of thematic analysis. 
Results: We identified four major superordinate themes: health definition (1), factors of esports that impact mental (2) and mental health (3), and strategies to improve esports players’ health (4). Esports-related factors such as gaming, competition, and performance were said to impact mental health, while equipment, facilities, and esports-related sitting time affect physical health. To minimise those risks, four main strategies were suggested: optimising and scheduling esports training, improving lifestyle habits with an emphasis on physical health, enhancing facilities and equipment, and improving health support, particularly with a mental health professional. 
Conclusion: Esports players and staff members are concerned and aware of esports' mental and physical demands. Understanding what esports players need and perceive about their health, complemented with the view of staff members, and their proposed strategies for health promotion might help define and prioritise healthcare needs, which could help players and the broad esports community.
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Running heading
Effects of esports on health – a qualitative study
Key points
1. Esports have seen to affect esports players' mental and physical health.
2. Esports players may benefit from playing esports by improving cognitive ability and by its positive effects on mental health when players accomplish good performances. 
3. Esports participation may be associated with symptoms of common health problems related to esports competition and low performance, while impacting physical health due to using equipment for long periods or in an incorrect way, besides the associated sitting time.
4. The main strategies suggested to improve esports players' health were optimising esports training and scheduling, improving lifestyle habits, enhancing facilities and equipment, and improving health support.



1 Background
The popularity of esports worldwide is noteworthy [1]. Currently, esports comprise regulated competitive video games [2]. The industry dynamics have shifted towards traditional sports models (e.g., official leagues, stable fan bases, and more extensive and consistent investments) [2], with several esports modalities now being part of competitions held by the International Olympic Committee (IOC) [3]. Likewise, as professional athletes, esports players need intense training and commitment to remain competitive while developing and mastering specialised skills [2, 4, 5, 6, 7]. In fact, gaming has been positively associated with improved cognitive benefits such as perceptual-cognitive abilities, domain-specific skills, and a wide range of visuospatial and attentional tasks (e.g., psychomotor and cognitive speed, creativity, strategic thinking, problem-solving, anticipation, response mapping, attention, working memory [8, 9, 10]. Nevertheless, aligned with the increased pressure to perform (e.g., pool prizes, media impact), professionalisation, and training and competition settings (e.g., dark rooms, play mechanics), theoretically, esports players might be prone to a unique set of health problems and injuries that would require proper healthcare attention [11, 12, 13]. 
Health at its fullest is the highest attainable standard for every human [14]. In 1948, the World Health Organisation (WHO) defined health as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity”. Many perceive health as not being a dichotomous variable (i.e., healthy vs unhealthy) but one that occurs along a continuum between more healthy and less healthy [15], with more realistic views considering that people have ‘the ability to adapt and to self-manage [16]. 
[bookmark: _Hlk135642095]Recently, different problems affecting the health of esports players have been described, including mental health [6, 17, 18] and musculoskeletal problems [19, 20, 21], most of them being preventable with adequate and prompt care. Factors related to esports increased proficiency and competitive status [10, 17, 22], including perceived stress responses (e.g., nervousness and excitement before a competition and post-competition responses) [23] and the dependence on performance achievements [18, 24, 25, 26], have been reported to contribute to mental health symptoms in esports players [27], that could predispose to unhealthy lifestyles (e.g., caffeine or alcohol use, smoking habits) and other mental health problems (e.g., sleep disturbance) [17, 23]. Conversely, musculoskeletal problems (e.g., wrist or hand pain, back pain) have been reported in different studies on esports players [28, 29], and the risks associated with musculoskeletal problems may increase with excessive gaming [29]. Additionally, esports participation is sedentary, with players gaming between 3-10 hours per day [30].
Hence, to provide adequate healthcare and protect esports players' health, it is crucial to listen to the players and staff members involved in esports to understand their beliefs, attitudes, and needs regarding their health and the healthcare support currently given to this population. For that, qualitative research is an adequate approach to generate in-depth insights into beliefs, assumptions, values, or practices and is a valuable tool [31, 32]. Recently, qualitative studies have emerged in esports-related research, namely studies with players from different countries and esports modalities on subjective experiences of stressors and coping [22, 23, 33], perceptions of success determinants [24], perceptions of training effectiveness [34] and indexing esports performance [35]. Still, those problems and perceptions studied might depend on the context (e.g., esports modalities, country, esports settling development) [30, 36]. Moreover, besides esports players, team staff, particularly esports coaches, might give an essential insight into esports players' health [37]. They frequently work as intermediaries between teams and players and can be the first contact of esports players when any health problem occurs. Yet, they are not usually involved in studies related to esports. Thus, unlike previous research, this study will include participants and staff members partaking in electronic football (eFootball) competitions, a specific esports modality. If players can give their insights on what they are already experiencing, staff members could help define what they can offer. Recently, entities like the IOC [3] have included sports-related esports in their competitions [38], so clarification on the perceived needs and current state of healthcare provision from players and staff members (providers) in this specific context might be necessary. Besides, knowing the heterogeneous development in esports teams and supporting structures worldwide, new insights on the perceptions of the current needs of esports participants will contribute to better preparing the structure of healthcare support in esports settings. Including staff providers (i.e., coaches and members of the esports department), will increase diversity of perceptions in the current status of health perceived by esports primary stakeholders. Additionally, those perceptions might differ between players and staff members, including esports coaches [39, 40]. 
[bookmark: _Toc107242384][bookmark: _Toc108646684]Ultimately, the present study aimed to gain new insights and to understand the perceived needs regarding health and strategies to support esports players, to ultimately help promote adequate care for these participants, advancing the understanding of how esports players from higher competitive levels and staff members working with them perceive about health, the impact of esports participation and the heath care support currently given in esports circles. To do so, we qualitatively investigated the perceptions that esports players and staff have on health, how esports affect their health and potential strategies to improve esports players’ health in the esports context. Doing so, we hope to advance on previous literature that quantitively and qualitatively has evaluated health-related parameters in esports players, which calls for more research in this area.
2 Methods
[bookmark: _Toc107242387][bookmark: _Toc108646687]2.1. Ontological and epistemological assumptions
This qualitative study follows a critical realist perspective approach, which posits that we interact with an actual external world and that this world existed before our language, ideas, and concepts about it [41, 42]. Hence, knowledge of the world is deemed relative to historical context, our perspectives and interests, and the influence of others on us. As a result, any accounts of our understanding of reality are fallible [43]. With this epistemological and ontological position, a qualitative interview-based methodology was chosen to explore participants’ realities, experiences, and perceptions of what may cause such experiences [44].
2.2. Participants
We recruited elite and world-class (adapting [45]) FIFA esports players (i.e., esports players that have at least one call to be part of the Portuguese eFootball national team and with competition-relevant tricks and performance achievements or being in the top three at a major international event such as the World Championship, respectively), the Portuguese national team coaches, and the coordinators of the Portuguese Football Federation (FPF) eFootball department for this study. With this sample, we included primary stakeholders [38] comprising the eFootball national team. Only participants older than 18 years were included.

2.3. Procedures 
The present study was conducted in collaboration with the FPF and the FPF electronic Football (eFootball) department, responsible for the coordination of the National eFootball team training camps and the National eFootball League (e.g., FPF Digital Challenge, FPF Portuguese Cup, etc.). Aiming to capture a wide range of perceptions of primary stakeholders in the esports ecosystem [38], purposive sampling was used to identify and select the sample group. 
Following the lead author’s institutional data protection policy and explaining the study's main goals, the FPF eFootball department provided a list of potential participants for the study. Those who expressed interest in participating gave their contact details to directly arrange the interview with the principal researcher (AMP). Additionally, participants were asked to provide the contact of other further potential participants [46]. 
2.3. Data collection
Based on the provided contacts of potential participants given by the FPF eFootball department, 14 players that participated recently in the Portuguese eFootball national team and all four members of the staff were contacted. Six players and all staff members accepted the invitation, while eight players did not respond after three contact attempts. Yet, the last two players interviewed and included in the present study did not add new information, indicating data saturation [47]. All participants provided oral informed consent before the interview. After the interview, the participants were asked to complete an anonymous online form using SurveyMonkey® for sample characterization. This survey included questions related to age, gender, education, occupation, and sports registration status (i.e., registered in a sports federation in any other sports) and esports participation. The study was approved by the Portugal Football School Ethics Committee (CE PFS 01.2021).
2.4. Interview guide
Individual semi-structured interviews were held and recorded online using Microsoft Teams® by the first author (AMP) between January 2022 and April 2022. The interviews were scheduled depending on the participants' availability. The interviews followed two flexible interview guides, one for esports players and one for staff members (see supplementary material) that slightly differed depending on participants' activity (e.g., players: “Did you already feel any health problems due to your esports practice?” versus staff: “what health problems are more frequent in esports players?”; players: “What type of healthcare services are usually given by esports teams?”; staff: “What kind of medical support do you think you could/should have for your elite esports practice?”). This interview format allowed the interview guide to be supplemented by follow-up and probing questions according to participants' responses, allowing us to explore new topics raised by participants [48]. AMP developed the interview guides comprising three main topics: 1) health definition, 2) health effects (positive and negative) of esports participation, and c) healthcare for esports participants. The interview guide was discussed with CB, PB and JB to enhance rigour (e.g., discussion flow, starting with broad questions to more specific ones). CB and PB are familiar with qualitative research, having developed qualitative studies in sports and esports contexts. Indeed, a pilot interview was conducted with a Portuguese recreational gamer working as a community manager for elite esports players and by a researcher familiar with using qualitative methods; this led to minor changes in the initial questions (e.g., “affects your health” changed to “players’ health”) and was crucial to avoiding jargon that could be used by AMP as a healthcare professional. Indeed, the first two interviews were reviewed by CB during a meeting to evaluate how AMP conducted the interviews.
Other follow-up questions were used during the interviews to clarify any points (i.e., “How do you think esports practice affects esports’ player health? And here it can be positively or negatively”; “when you talk about “it’s mental”, what do you mean by that?”). A last question was added at the end of each interview, asking for feedback on the interview and describing aspects the participants thought were important but were not part of the questions (i.e., “If I wanted to know more about the health of esports players and their perspectives on health, what should I have asked or what could we have talked about more during this interview?”). All interviews were conducted in Portuguese, the native language of all participants and the first author.
[bookmark: _Toc107242389][bookmark: _Toc108646689]2.5. Data analysis 
Data collection, analysis and manuscript redaction considered Tracy’s “big tent” criteria to enhance rigour [49]. The interviews were video recorded, transcribed verbatim (AMP), and then repeatedly read and analysed by two researchers (AMP and CB; step 1). 
[bookmark: _Hlk137892082]Pseudonyms were randomly selected using typical Portuguese names (aligning to the participants' gender) and replaced participant names to assure anonymity in all data collection. Chosen names consider the initial letter of each name according to participants' activity, (i.e., J=Player, C=Coach, D=esports Department). Collected data from the 10 interviews were analysed following the six steps of thematic analysis proposed by Braun and Clark [50]: 1) familiarisation with data, 2) generation of initial codes, 3) search for the more mentioned themes, 4) review themes based on frequency, 5) define and name themes primarily according to frequency, then based on patterns of meaning and shared core concept, and 6) produce the report with process description. Some steps were frequently overlapped for a more rigorous data analysis (e.g., steps 2 and 3, 5 and 6). Thus, the final superordinate, subordinate and ordinate themes were data-driven, following a stepwise process of coding and re-coding with an inductive approach to thematic analysis [51, 52]. Therefore the final themes do not reflect the questions asked during the interview nor the research team’s beliefs [50, 51]. 
All data analysis was done in Portuguese (the native language of AMP, CB, and JB). The selected quotes were translated to English by AMP and verified by JB and an official translator. CB guided all stages; the researcher has vast experience with qualitative research, including thematic analysis. Given the volume and complexity of the data collected, data were reanalysed several times, based on the input of CB, for a more concise data presentation, ultimately to respond to the study goals. JB, who was an interviewed-blind author, participated in the last 3 steps to sense-check the preliminary themes and report, contributing with their sports and exercise background and analytic thinking. Any disagreement with coding was settled through discussion between AMP, CB, and JB during five online meetings throughout the process. Initial disagreements regarding data presentation were resolved for a more concise data presentation with three main topics. Self-reflection, aligned with mentoring and supervision from CB, PB (who also has a vast experience with qualitative research), and JB, was crucial to guarantee “transparency”, thus minimising any personal bias and preconceptions the first author could have due to their experience in clinical practice. 

[bookmark: _heading=h.17dp8vu]3 Results
[bookmark: _heading=h.3rdcrjn]In the present study, the most debated themes were grouped into four superordinate themes: the participants’ definition of health, factors of esports that impact health (mental health and physical health), and strategies used to improve esports players' health in general, as shown in the following sections (Table 1. and Figure 1. in supplementary material). 

[bookmark: _Hlk137982497]Table 1. Superordinate themes, subordinate themes, and themes
	[bookmark: _Hlk137982465]Superordinate theme
	Subordinate Theme
	Themes

	Health definition
	General health definition
	General health definition

	
	Mental health definition
	Mental health definition

	
	Physical health definition
	Physical health definition

	Factors affecting mental health
	Gaming
	Cognitive ability

	
	Competition
	Symptoms of mental health problems

	
	
	Addiction to competition

	
	
	Mental fatigue

	
	Performance
	Sense of achievement

	
	
	Symptoms of mental health problems

	
	
	Performance anxiety

	
	
	Excessive gaming

	Factors affecting physical health
	Equipment and facilities

	Eye problems

	
	
	Poor postures

	
	
	Musculoskeletal problems

	
	Sitting time
	Sedentarism

	Strategies to improve esports players' health
	Optimizing esports training and scheduling
	Time management

	
	
	Scheduling daily routines

	
	
	Having other activities

	
	Improving lifestyles
	Physical activity

	
	
	Other lifestyle habits

	
	Enhancing facilities and equipment
	Examples of improvements to facilities and equipment

	
	Improving health support
	Health prevention

	
	
	Mental health support

	
	
	Other examples of health support

	
	
	Health-related research



Participants answered without distinguishing eFootball or esports in general. 
Gaming, performance, and competition related to esports were the most significant subordinate themes illustrating factors affecting players’ mental health. At the same time, equipment, facilities, and esports-related sitting time were the main factors affecting esports players’ physical health. For all those factors, different strategies grouped into four main subordinate themes were suggested to minimise esports-related physical and mental health consequences. The mean duration of the interviews was 37±10 minutes (range: 28-55 minutes; see supplementary material).
[bookmark: _heading=h.26in1rg]3.1. Sample characterization
Ten participants were included in the study: six male eFootball players partaking in FIFA eFootball competitions (M = 22±3, ranging from 18-26 years of age) and four male members of the staff, which included the coaches of the eFootball national team and coordinators of the FPF esports department (M = 32±3, ranging from 28-35 years of age). Three out of four members of the staff were former esports players. 
All interviewed players profited financially from esports and were part of an esports team; yet, only three were exclusive esports players. The players usually practised esports between 1-8 hours per day (Mh.min = 4.15±2.29 per day) for 3-7 days a week. Recreationally, four players also spent 1-3 hours per week playing other video games (Mh.min = 1.30±1.23 per week). Additionally, all staff members were also recreational gamers, spending 2.00 to 10.00 hours per day gaming. Nine participants usually practised recreational sports besides esports. In the year data collection occurred, the Portuguese eFootball National team ranked first on the FIFA eNations ranking and won the 2022 FIFA eNations Cup.
3.2. Health definition
[bookmark: _heading=h.lnxbz9]General health definition. 
In line with the WHO definition of health, well-being was frequently subdivided into physical, mental, and social well-being, along with being healthy, feeling well, and "having no diseases", were the subordinate themes used to define health, as explained by Joaquim: “ends up as being … about physical, mental, social well-being and more than all of this, perhaps we aren’t only well in these states, but we feel well in ourselves. I think that’s the main thing.”

In fact, they struggle to give their own words to the definition. 
José: “Health might be… It’s difficult to explain what it is, but I would say that maybe something that make us, I mean, something that we think to make us feel good on a daily basis and being healthy means being ok, not being sick and, obviously, do not have any worries about us… I think it’s hard to explain without using the word.”

Besides, all participants noted that "health" encompassed both physical and mental health, with eight participants stating that good mental health is needed for good physical health and vice versa. This is exemplified by Duarte that defined health as “if a person is well in their health, has no disease, has anything similar associated …there are various types of health considered: physical, mental health.”

[bookmark: _heading=h.35nkun2]Mental health definition. 
As exemplified by Duarte that stated that mental health is “not having any type of problems, whether depressions, whether stresses, … it’s about being aware of everything that is going on.”, "Mental health" was perceived as being happy and not having any symptoms of mental health problems, such as depression, stress, or anxiety, and essential for players’ well-being. 
In line with Jonas that said “Mental health is psychological well-being, being secure in yourself, confident”, the other two players added that mental health encompasses the feeling of confidence, motivation, and well-being.  

[bookmark: _heading=h.1ksv4uv]Physical health definition. 
[bookmark: _heading=h.44sinio]"Physical health" was described as being physically active, with no mobility problems, and independent in daily living activities, as exemplified by Duarte: “the physical is the motor level and everything else [...] doesn’t depend on anything, nor on anybody for doing the basic and daily things.”. Conversely, physical health was also associated with having no health problems or diseases.
Joel: “that’s the health people talk about when we …hen we are sick or when we have some health problems … […] for example obesity or sometimes a more serious type of disease, cancer and those things.”
[bookmark: _heading=h.2jxsxqh]3.3. Factors of esports that impact mental health
The (subordinate) themes identified by the authors following data analysis as impacting mental health were “gaming”, “competition”, and “performance”. In this context, gaming refers to playing video games, which is needed for recreational and esports players; competition refers to all organised competitive events where esports players participate; and performance is gauged by the results obtained in esports competitions [53]. Esports was considered a mentally demanding activity, where focus, quick thinking and good mental health are key to motivation and success in esports performance.

[bookmark: _heading=h.z337ya][bookmark: _heading=h.3j2qqm3]Gaming 
Gaming was argued to positively impact cognitive ability by helping players work and develop reflexes, thinking capacity, quickness of thought, multitasking ability, game perception, and knowledge: 
Carlos: “the brain gets a lot quicker, for example, you become able to develop various … various tasks at the same time, what they call multitasking, … your brain becomes more flexible, […] the cognitive capacities always ended getting better worked … and explored … and increased.”
[bookmark: _heading=h.1y810tw]Besides improving other daily activities, those factors were also considered needed to reach the highest competitive scene.
“David: [players] can benefit very much from this competitive practice, above all by really stimulating the brain, […] the question of reflexes and also the actual knowledge that you have to have.”

[bookmark: _heading=h.3whwml4]Competition
[bookmark: _heading=h.2bn6wsx]Different participants suggested that esports competition could predispose or exacerbate pre-existing symptoms of mental health problems (i.e., anxiety and sleep problems) and promote addiction (i.e., to competition and winning at all costs) and mental fatigue. 
Joaquim: “because at this level, the competition is not going to be physical, it’s mostly going to be mental, it’ll cause us a lot of … a lot of emotions, much anxiety, much stress, much frustration …. real exhaustion.”
David also added that: “Players can feel a bit addicted to the competition, to the playing of the game and not knowing when to stop, how to stop, how to take a break.”
[bookmark: _heading=h.qsh70q][bookmark: _heading=h.1ci93xb][bookmark: _heading=h.3as4poj]Moreover, esports competitions were considered a "strenuous mental activity (Carlos)" where players feel exhausted after competition moments, even when competing for relatively short periods, as exemplified by José: “ the playing of esports always leaves me very tired […], many hours and when we have to be very concentrated and very focused, and this ends up leaving us with this feeling of tiredness despite not having done any actual sport”.

Performance
All participants acknowledged the mental health impact of performance, which is weighted on competition results. Therefore, when players accomplished their performance goals, they improved their sense of achievement, felt happier, and felt more confident with better self-esteem, which was repeatedly stated to improve mental health, as noted by Júlio: “when things are going well, when the season is going well, is a good one, when all the work is going well, it very positively affects your mental health”.

Conversely, bad results were explained to unveil or promote mental health problems, frequently described as “sadness”, “frustration”, “despair”, “isolation”, and even “depression” (e.g., José: whatever the performance that you want to have, may even end up leaving us sad, anguished, frustrated), performance anxiety (e.g., David: These problems of anxiety, of stress… happen a lot. And they even happen in music and in other areas where there is a lot of social pressure, the spectacle … the performance. […] the other side of the coin is a bit, after this accumulated pressure, that then becomes a pressure cooker and can … and can really fall apart) and excessive gaming (e.g., Jaime: Players who are full-time FIFA, have FIFA as their focus and very often can exaggerate the number of hours they put into the game. It may even be unnecessary at times).
[bookmark: _heading=h.3o7alnk][bookmark: _heading=h.41mghml]According to all interviews, common mental health symptoms and other personal stressors (e.g., being a professional player) could hinder performance by interfering with cognitive ability and attention to gameplay, ultimately creating a vicious circle of thinking and behaviour (i.e., decreased performance leading to mental health symptoms and vice versa). Carlos explained that as “If we have expectations, that are just too high and then we are not able to meet them or similar…the biggest and most various reasons can … can bring this, this kind of anxiety […] that turns into a snowball, doesn’t it?. If the results are going to bring … more or less pressure in accordance with what we can do.”.
[bookmark: _heading=h.1v1yuxt][bookmark: _Hlk116462844]3.4. Factors of esports that impact physical health
The other major theme derived from the interviews was physical health. All participants associated esports with physical health problems, primarily due to equipment and facilities used while playing and related sitting time. 

[bookmark: _heading=h.4f1mdlm]Equipment and facilities
Gaming equipment (i.e., monitor, gaming chair and controller) and the facilities where competition and training generally occur (i.e., indoors and dark environments, artificial lights) were discussed to affect physical health in the short- (e.g., Joaquim: I already feel some pain or other, when it’s an exhausting day of competition … I get to the end and already feel something”) and long-term (e.g., Carlos: In the long term … I speak for myself … I feel that some bad habits of playing in front of television […]., can help with deteriorating and bring some diseases, such as myopia.)
[bookmark: _heading=h.1egqt2p]Accordingly, the main problems associated with equipment were eye problems, poor postures, and musculoskeletal problems, while the facilities were mainly responsible for eye problems. Indeed, five players and one coach mentioned that they had already suffered from vision problems, dry eyes and headaches while playing esports, which tended to compromise performance. 
Jaime: “When I spend a lot of time in front of the monitor, I feel some tiredness, headaches, a slight discomfort and also a bit in my eyes.”
Both players and staff members discussed that esports players are likely to play in what they described as incorrect postures (e.g., close to the monitor or reclined on the chair) that were highlighted to contribute to back pain and poor body posture. Two players reported they had already felt discomfort and stiffness while playing.
César: “Having a bad posture, we’re always going to try and conform with it and if we get used to playing the game like that, it’s not going to have major implications if we always play in that position, if we always compete like that. The problems are later, in the long term.”
[bookmark: _heading=h.28h4qwu]Repeated movements and inappropriate gaming equipment, mostly in stiff positions, contributed to musculoskeletal problems, comprising local pain or minor injuries on fingers, hands, back (especially lumbar region) and knees, which generally did not require medical intervention. 
Júlio: “In terms of future health problems, it’s the … for me, it’s the … knees and knee and posture problems. […] If your posture is not correct, …, backpains […] problems with your bones, in your fingers due to being always making movements and I don’t know … the tension.”

[bookmark: _heading=h.4k668n3][bookmark: _heading=h.2zbgiuw][bookmark: _heading=h.2dlolyb]Sitting time
César: “The fact of … there being a lot of correlation with videogames being … being kind of sedentary … related to sedentarism. I think that they can bring some of the complications associated with this.”
Increased sitting time related to esports practice was discussed to impact overall health, impairing eating habits and contributing to musculoskeletal problems while also exacerbating existing problems due to prolonged use of the equipment and incorrect postures for long periods. 
José: “We do not unwind, we spend a lot of time sat down. Obviously, we do not burn the calories that we need to take on and this is going to affect our physical condition negatively.”
3.5. Strategies to improve esports players' health
Four main strategies were suggested to improve esports players' health.

[bookmark: _Hlk136622407]Optimising esports training and scheduling
Joel: “There’s a lot of that idea of “the more hours you put in, the better you’re going to be”, but not always. Perhaps four hours well worked are worth more than eight hours not well worked.”
Having appropriate time management (e.g., more efficient training sessions combined with physical activity, rather than spending long hours practising esports), scheduling pauses between games and training sessions and including periods for other activities were reported as strategies for minimising mental and physical health risks and increasing performance. This has been mostly explained by the member of the esports department: 
David: “A well-defined timetable, with a well-defined rhythm, almost a well-defined routine so that they are always the best prepared, not only at the level of the state of spirit but also at the physical level, being prepared for the activities.”; 
Duarte: “They should have, to safeguard against the micro-cycles, more breaks. […] That is, the player is sat down for twenty minutes, there should afterwards be a break of five to ten minutes in compensation. […] A player should pay as much attention to the moments of rest as to the moments of competition.”
For that, as exemplified by Jonas: “I switch off completely from video games. I go to the cinema and see a film, I try not to …. I try to really rest my working instrument that is my hands … the players that turn in the best performances are normally the people that are able to distract themselves from this world and have a social life and an active physical life […] I always try and keep myself occupied with various things so that my thoughts are not only focused on this because I think it’s important to have this outlet, this means of escape” having other activities (e.g., studying, being with friends, having other activities and life goals, playing sports) were examples of activities to refrain from esports, thus optimising esports training. Moreover, to prevent musculoskeletal problems, participants explained that they usually decide to have other activities with no screen or sitting time involved. 
Those strategies were also said to prevent mental health problems related to low performance.
José: “Doing some of the activities that can help me build my self-esteem, good thoughts, relaxation, distracting myself, thinking about various things. […] That’s it, playing sport or going out for a walk […] even when I lose, I go out to train [physically] because whenever I arrive home after this training, I feel very good about myself.”

Improving lifestyle
Jaime: “Also looking after ourselves, that is, to play some sport. I think that’s also health. Having a balance diet, having time to sleep, at least eight hours or about that, at least in my case.”
Avoid drinking or smoking, having (or aiming to have) a careful diet, improving sleeping time and being physically active were lifestyle habits mentioned to improve esports players' health. 
Carlos: “Those behaviours that we say are healthy or that science believes are correct, to remain capable. […] Avoiding those, avoiding those less good habits both in terms of diet and in terms of sleeping, even smoking and drinking.”
Besides, all participants indicated physical activity as one of the most common habits to promote health, noting the positive impact of physical activity on mental and physical health. 
Carlos: “I think that physical activity helps ...… us to, to unwind. I don’t know what exact word to use but unwind, to improve our energies and release those energies that are … the least good in order to be able to then think more rapidly, eloquently and rationally.”
Thus, increasing physical activity was suggested to minimise the mental health consequences of gaming, performance, and competition by being a tool to "clear up their mind", reduce mental health symptoms, and improve mental capacity (e.g., focus) and overall energy. Since esports was reported as a "mentally demanding activity", performance is believed to be optimised when players regularly do physical activity. 
José: “I note that when I train [as do exercise], my performance in the game is always better and when I don’t train, some days, I feel that … well, sometimes I have a bit lower level of performance [.] but I really feel this connection and I think that’s why I also believe it’s really important to do sport.”
Regarding physical health, physical activity was argued to avoid and minimise musculoskeletal problems by counteracting the consequences of being in inadequate postures, rigid positions and doing repetitive movements. 
Carlos: “Health prevention, I mean...a believe that it’s a important point, besides physical activity.”

Also, players highlighted that physical activity is important as an alternative to rest from playing and to balance the health risk they face due to high sitting time related to playing esports. This is illustrated by Júlio when referring “It’s more difficult to be fit. [...] we spend a lot of time sat downplaying, I think this clearly affects your physical health.”.

Enhancing facilities and equipment 
David: “Investment even in equipment that we know is not going to greatly wear out our … our vision or a good chair. […] The monitors should be high technology monitors […] that in their technology have the means of not being so aggressive on the sight.”
More appropriate chairs, controllers, and monitors with more advanced technology, developed to minimise risks on both vision and posture, are preferred to prevent physical health problems. 
Specifically, to prevent visual problems, different participants added that players should respect the distance between the chair and the monitor.

[bookmark: _heading=h.3cqmetx]Improving health support
David: “In the preventive sense, even before there are any problems, knowing that they [esports players] are at a higher level and that there is some risk, already preparing themselves and being aware and having support for those earlier signs […] safeguarding against future problems if there is intervention new, immediately, to be able to offset the dangers that may come from these areas.”
Having access to clinical support, comprising of mental health professionals (e.g., psychologist), medical doctors (e.g., ophthalmologist, team doctor), nutritionists, exercise professionals (e.g., personal trainer), and physical technicians (e.g., physiotherapist), were explained to help prevent or mitigate health consequences of esports practice.
David: “Making recourse to a specialist […], somebody who is able to accompany us and so if we are not able to understand something that is our problem, or the capacity to perceive what is taking place there, then, it’s always about recourse to a specialist on the subject able to help us.”
All participants expressed the need for esports teams to have access to a mental health professional regularly to prevent and recognise mental health problems or to help players manage them. 
Joaquim: “I think that psychological support is very important […] I think it’s so important having a person only focused on this, on everything …. everything that the game requires so that, perhaps, we have … for what the life demands … and then everything mixed”
Moreover, since esports have been reported to demand high mental activity, it was added that psychologists could provide players with strategies to properly cope with the strains of esports competitions to improve performance. In fact, during the interviews, it was consensual regarding the crucial role of a mental health professional (e.g., psychologists, doctors) for prevention, treatment, and performance improvement, being proposed that they could act during daily practice and competitions while working with other support staff to help players. 
César: “At the psychological level, I think it makes sense to have somebody accompanying the players more frequently, that might be able to have more impact […] in competitive environments, having somebody there able to check the mental health of players and be able to better understanding … some of the indications of mental health may bring added advantages.”
Still, given the lack of structural mental support within esports teams (i.e., only one player stated to have access to certified mental health support within the esports team) or access to qualified personnel, esports players explained that they usually rely on their families, friends, coaches, and team players for mental support during and after competitions and during periods of increased stress related to esports. 
Joaquim: “We end up having our coach who give us, perhaps, this mental support, who also kind of has this function as well and more than at the tactical and technical level.”
This has been reiterated by coaches, noting their role in supporting esports players during training and, especially, during competition. Moreover, coaches and staff members exemplified their role to foment team cohesion.
Indeed, it was noted that esports is important for socialisation and social life, this being another positive health impact of esports participation to support players’ mental health.
Joel: “The advantage of esports means you end up having, if you have a team, you always have somebody. So, you’re in this but you’re not in this alone. […] And we do end up creating a family of some type.”
Besides, mental health support access to a nutritionist in an esports team could be a tool to educate players on better nutritional habits on what to eat or avoid improving performance and well-being while training and competing (i.e., food choices that could enhance mental capacity). 
José: “Now, thinking about the nutritionist… what we should and should not eat, but also the calories that we are consuming, what is it that has more and what has less, what are the options that might be able to help us, for example, in levels of concentration…”
Most players and staff acknowledged that elite esports players could benefit from having access within their clubs to a medical doctor that evaluated physical problems and a physiotherapist or osteopath to prevent or treat musculoskeletal pain and injuries. 
Júlio: “Perhaps, perhaps it’s that… so if I begin getting pains in my fingers and hands. having a doctor who understands this. who makes x-rays or anything else that may help … . for the pains to go away.”
[bookmark: _heading=h.206ipza]To prevent any major health problems, it was proposed by different participants that esports players should be given access to a health screening with a general clinical history and cardiovascular, musculoskeletal, and ophthalmologic health, like the sport’s pre-participation exam. 
Duarte: “having this support and already foreseeing the existence of such situations. people know that there are potential dangers, potential injuries that can come from the exhaustive utilisation involved in these competitions, of practising and playing this sport, perhaps then it would be possible in many cases to delay or prevent something that may end up happening as a direct consequence of this sport.”
Finally, supporting scientific research related to the health consequences of esports is needed so more efficient strategies can be employed, this being one of the topics highlighted by staff members (i.e., David, César) and one player (i.e., José). 
David: “Sharing, almost constantly sharing these facts so that we are able to gather and increase knowledge about the sport, about what it needs. Connecting this to the particular performance of the clubs, of the players and increasingly involving more specialists, in diverse areas so that they can help in applying more healthcare to virtual football.”
One suggestion was to learn from what has been studied and found in workers facing similar occupational constraints (e.g., persons in technical or administrative support occupations) and replicate it to improve health prevention and care for esports players, thus improving how health support is given. 
César: “It’s trying to seek a parallelism for something that is very similar or another very similar activity and I think that’s the starting point.”
[bookmark: _qsh70q][bookmark: _Toc107242436][bookmark: _Toc108646715][bookmark: _Toc111105002]Likewise, the findings should be widely shared, so those involved with esports can be aware of the health risks of esports, how health can impact esports performance, and what they might need to improve both health and performance.

3 Discussion
[bookmark: _Toc107242455][bookmark: _Toc108646738][bookmark: _Toc111105031]Health at its fullest is the highest attainable standard for every human [14]. Some participants also noted that being healthy also means being able to adapt and to self-manage, as stated in recent definition propositions [15, 16]. In the present study, esports participation was discussed to affect esports players' mental and physical health. Overall, participants in the current study recognised that, generally, esports players benefit from esports participation as this activity might improve esports players’ cognitive ability and facilitate mental health when players achieve good performances. Yet, esports participation might also negatively affect mental health by predisposing players to symptoms of common health problems related to esports competition and decreased performance, and affect physical health, as a consequence of using esports equipment for long periods or in an incorrect way and the detrimental effects of spending too much time sitting. To counteract those negative impacts, the participants explained different strategies of health prevention that could be used. Furthermore, some strategies were suggested to play an important role in various forms of prevention (e.g., physical activity). 

The esports players' health
[bookmark: _Hlk140237537]The importance placed on factors affecting esports players’ health has been recently acknowledged, mostly by qualitative research. Workers and athletes from traditional sports have also discussed physical and mental health problems and share similarities with esports players. For instance, the European Agency for Safety and Health at Work [54] recognised that physical and mental health problems are among the most important occupational safety and health problems in Europe, being frequently connected [54]. Yet, no inclusion and clarification of the impact of esports as a new profession has been made for such entities. Indeed, also for athletes from tradional sports, it has been stated that mental health is connected with physical health (i.e., increased risk of physical injuries and delayed recovery when mental health symptoms and disorders are presented [55]. Hence, even with scarce literature in the esports context, the different factors on esports players' physical and, mainly, mental health have been discussed to impact the overall health [30, 56, 57, 58].
[bookmark: _Toc107242442][bookmark: _Toc108646717][bookmark: _Toc111105004][bookmark: _Toc107242441][bookmark: _Toc107242438]Mental health
Recent studies on esports found similar conclusions about the mental health impact of gaming, competition, and performance [30, 58]. As explained in the background section, gaming has been previously described to be a factor positively affecting esports players' health, with effects on cognition, improved abilities and skills in a different range of domains (e.g., attention, visuo-spatial, memory, strategy, etc.) that would help players in esports participation and for common daily activities [8, 30]. These positive impacts were widely discussed during the interviews.
Still, as seen in traditional sports [59, 60, 61], factors related to esports competitions and performance have also been reported to contribute to mental health symptoms in esports players [27] and acknowledged during the interviews. Additionally, symptoms were found to impair performance, which may also exacerbate symptoms of mental health problems, with impact on overall health [17, 23]. In the present study, the competition itself and the dependence on performance were the factors most affecting players' mental health rather than team-related issues or communication problems previously described and perceived in other esports contexts [18, 24].
[bookmark: _Hlk98337327][bookmark: _Toc108646722]Furthermore, as studied for traditional sports, the risk of mental health symptoms in elite athletes is related to physical health problems, decreased performance or maladaptive perfectionism [55], so an empirical connection between esports players and athletes from traditional sports could be made. 
[bookmark: _Toc108646726][bookmark: _Toc111105014]Physical health 
The most identified themes regarding physical problems were visual and musculoskeletal problems, in line with previous studies [28, 62, 63]. Besides, players acknowledged the known impact of sedentarism on health. Indeed, visual problems related to dark environments with artificial lights, intense light from monitors, or inappropriate distance between players and monitors, have been described [64] and might be responsible for symptoms related to digital eye strain [63, 65, 66]. Furthermore, those environments might lead to other adverse health outcomes by affecting circadian biology, neurobehavioral processes, and health, including disrupted sleep, obesity/diabetes, depression, heart disease, cancer or impaired immune system [67]. 
[bookmark: _Toc111105008][bookmark: _Hlk109333653]As for musculoskeletal problems reported, as also noted with increased esports practice and longer careers, it is expected that problems such as overuse or overtraining injuries might arise [19, 20, 21, 62], impacting their performance. Additionally, knowing that esports practice is a sedentary activity, as broadly studied, could predispose players to increase all-cause and cardiovascular mortality risk [68]. Moreover, sedentary time might increase physical problems connected with long hours of competition, poor posture, and screen time. Indeed, posture and working in awkward positions, repetitive work or environmental conditions, as in esports environments, are known physical risk factors related to musculoskeletal problems and injuries in the back, upper limbs and lower limbs [54]. Fortunately, the participants noted that they preferred having an active lifestyle when not in esports-related activities. This aligned with recent reports in esports and gaming players that showed no adverse associations between video game play time and physical activity [69]. 

Strategies to improve health in esports players
[bookmark: _Toc111105009]Different strategies to deal with factors affecting esports players' health were suggested during the interviews. Contrary to anecdotal beliefs and previous reports, elite esports players do not need to spend most of their day playing to excel in their practice [56, 70]. Variations on how to train, more efficient and specific scenario practices or training with more skilled or challenging opponents could improve esports training while reducing excessive esports practice [34]. Also, to improve performance, players may need to increase gaming breaks with other activities and reduce esports training duration [22, 57]; strategies that were referred to during the interviews. Self-regulated breaks during long play sessions and tournaments, such as simple walks, small breaks with other activities, or long-term removal from esports, have also been suggested in other contexts and esports modalities [24, 71], especially as adaptative coping strategies to help avoid stressors present in esports competitions (e.g., technical issues and antisocial behaviour of other players) [72]. Additionally, those strategies could help prevent mental (e.g., mental fatigue) and physical health (e.g., back pain) problems mentioned to be present in esports players. 
[bookmark: _Hlk97722343][bookmark: _Toc107242439][bookmark: _Toc108646723][bookmark: _Toc111105020][bookmark: _Toc107242447]Additionally, as explained, esports players should improve their lifestyle habits to promote and prevent health problems. Players recognised that physical activity, nutrition, sleep, and fitness could benefit esports performance [23, 34, 69]. For example, based on studies on dietary patterns for cognition and mental health, healthy diets could give players the extra edge to enhance esports performance and mental health [73, 74, 75]. Conversely, knowing that unhealthy eating habits have been associated with cognitive decline and mental health problems, such as depression [73], nutritional literacy may help prevent such problems in a population relying on mental capacity and health. The role of physical activity, including exercise or regular sports practice (i.e., football), was the most stated strategy to improve esports players' health. The positive impact of physical activity was recognised in all factors affecting esports players' health by improving lifestyle habits, enhancing and maintaining physical fitness and performance, optimising esports training, or being an alternative activity to esports practice or refraining from esports. As reflected during the interviews, physical activity might enhance cognitive abilities, like learning, memory, attentional and executive processes [75, 76]. Likewise, it could minimise common mental health symptoms (e.g., depression, anxiety) and improve psychological well-being and quality of life by improving the feeling of control, self-efficacy, or self-esteem [76], which were frequently associated with mental health during the interviews. Indeed, physical activity is known to be beneficial in people with symptoms of mental health problems, such as distress, anxiety, and depression, especially in healthy individuals, like our participants, showing medium effects when compared with the care normally given [77]. Other general health benefits associated with increased physical activity (e.g., improved all-cause mortality and chronic diseases like hypertension, specific cancers, or type-2 diabetes) should be considered [78]. Likewise, replacing sedentary time with physical activity would provide players additional health benefits by reducing the detrimental effects of high levels of sedentary behaviour and screen time on health (e.g., musculoskeletal complaints [78, 79]. Therefore, comprehensive physical training interventions may help optimise esports skills and maximise performance and health [1, 80]. 
To avoid other physical health problems, esports players should rely on up-to-date technology, like high technological screen devices and more ergonomic consoles and chairs. Learning from strategies proposed for work-related health problems, possible interventions that should be taken within esports teams could include equipment adaption to esports framework (e.g., ergonomic redesign), and physical activity promotion, besides adjustment of training schedules [81]. Likewise, attention to logistics and events issues, like giving time for players to adapt to the competition setting and to use different computers, peripherals, or monitors, and avoid recurrent changes in the calendar, could have a positive impact on reducing mental stress faced during competitions, besides its impact on physical health [22]. 
[bookmark: _Toc108646735][bookmark: _Toc111105025][bookmark: _Toc107242453][bookmark: _Toc108646733]Even acknowledging the need for health prevention and on-time care, a structured esports medical team is not a common reality for most elite esports players [56], including those participating in the current study. Still, all participants mentioned that esports players would benefit from such support. Having mental health support was essential to the esports players' health. Likewise, validated (for esports players) screening tools, like the Sports Mental Health Assessment Tool 1 (SMHAT-1) or the Sports Mental Health Recognition Tool 1 (SMHRT-1), recently proposed by the International Olympic Committee for elite athletes, would have a valuable role for early diagnosis and prevention of mental health problems in esports players [82]. Moreover, since physical problems affect performance and general health, monitoring overuse and overtraining injuries while understanding the risks of physical conditions on health problems development is also needed [12]. Thus, the most suggested support staff in the present study was a medical team comprising psychologists, medical doctors, personal trainers, and physiotherapists or osteopaths. This is similar to the support teams in traditional sports. It aligns with a previously integrated health management model proposed by DiFrancisco-Donoghue et al. [83]. Moreover, education on symptoms and consequences might be a strategy to avoid health problems in esports players and one of the main roles of healthcare professionals working in esports teams. Esports coaches are in a critical position to improve players' literacy about mental health problems, recognition, and treatment, giving them support to seek help when needed [59]. Indeed, close friends and family members would be other potential sources of mental support, particularly when players feel affected by decreased performance and competition tolls. Particularly, esports coaches could minimise the negative impact of competition on elite players by giving players mental support, setting team standards, and developing team interpersonal communication [23, 24]. The coaches interviewed in the present study (and the members of the esports department that had a strong connection with coaches and players of the national team) are aware of their role for mental health support and awareness. As also observed, esports could improve socialisation and social life [9] for factors such as support from esports partners, commitment to team players and team-building activities that have been recognised as beneficial for mental health [56, 84]. Since those activities were mentioned to be part of the common activities on the training camps of the national esports team, team issues within the national team were not mentioned to impact mental health. Instead, the positive effect of esports teams to promote socialization and social support within esports players and staff members was discussed.

Practical applications
Following the arising themes linked to esports health, interventions targeting esports players' mental and physical health (e.g., including primary and secondary stakeholders on health policies and support, improving resources, increasing awareness to esports players' health, learning from what has been done in similar contexts) are needed to improve and protect esports players' health.
First, since many of the current strategies are self-organised, stakeholders engaged with esports (e.g., coaches, support staff, managers, and sponsors) have a key role in promoting the health literacy of esports players, ultimately facilitating esports players' self-efficacy [69]. Improving resources, such as adequate equipment and access to proper healthcare resources, should be a focus for future interventions [54]. As such, the present study highlights that both players and staff members are already aware of the impact of esports participation on health, and mostly share the same beliefs on how to employ the positive effects of esports participation and what could be strategies to prevent health-related problems related to esports participation.
Finally, research integrating esports players is needed to promote a more widespread promotion of physical and mental health, and to substantiate the perceived constraints of esports practice for the esports players' health (e.g., differences in performance due to physical problems, overuse injuries, burnout, sleep problems, coping mechanisms for competition and performance anxiety [27, 71]). Our findings highlight that exercise and health professionals (e.g., sports physicians, psychologists, nutritionists) have an important role in health literacy promotion and support because of the similarities between the health consequences of elite esports practice and sports. Additionally, health literacy and information regarding the potentially negative effect of esports participation could prompt on-time care at first sight of physical problems [28, 81]. 

Methodological considerations
As previously mentioned, the last two interviewed participants did not add any new information about the esports players' health (e.g., they also discussed the two main topics: mental and physical health), thus reaching theme saturation. Although we developed questions, including the follow-up questions, to encourage participants to feel comfortable in the interview, some participants frequently found it challenging to share their experiences which appeared to contribute to the interview duration. We acknowledge that because this is the first qualitative study conducted by AMP, the questioning adopted could be improved. Moreover, the response-driven questions during the interviews could be biased by AMP’s clinical background and her mindset focused on a health prevention approach.
Additionally, during thematic analysis, a distinction between player and staff member responses was not performed. Contrary to our initial beliefs when designing this study, the participants discussed themes regardless of whether players of staff members were comparable, suggesting a consensual perception of the health factors of esports participation and preventive strategies. This could be related with staff members’ experience with gaming and esports, besides their actual role and specific tasks [85]. Still, even with compatible perceptions, the way they discussed and understood the esports players’ health and strategies proposed to support health might have enriched our study by adding different explanations within the same theme [85, 86]. 
Lastly, since we only included Portuguese participants associated with eFootball participation, the results discussed here might differ in other esports modalities or national contexts [87, 88], as different esports vary regarding the demands and the characteristics needed to excel [9]. The factors affecting esports players' health could be related to how health is perceived nationally and the current development of eFootball in Portugal. Still, as a reflexive exercise on the findings and the cited health impact of esports participation, we hope that the results found can be transferable for other esports groups (e.g., national federations and clubs), promoting constructive and action-orientated conversations within esports and traditional sports organisation leaders, coaches and sports and exercise professionals working with esports players [89]. 

4 Conclusion
Elite and world-class eFootball players and staff members considered that specific esports factors (e.g., competitions, logistics) impact players' mental and physical health. Esports players should optimise their lifestyle habits and training, including logistics while relying on social and clinical support to counteract those factors. Also, it is up to esports teams and those belonging to the whole esports ecosystem (e.g., industry and game developers, esports teams, players and followers, and competition organizers) [38] to be aware of the health impact of esports participation, and the strategies proposed here, so they are properly able to offer adequate logistics for their players and to optimize the clinical support given within esports teams, with emphasis on health literacy, health prevention, and support. Given the exponential growth of esports and the relative impact on players, followers and stakeholders, working on factors affecting (positively and negatively) mental and physical health, and defining strategic plans to improve and manage esports players' health will be important for esports teams and all the community involved in this contemporary phenomenon. 
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