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ABSTRACT

Background The escalated competitive pressure and
professionalisation of esports players could predispose
them to mental health symptoms. We aimed to develop

a model to explore the association between distress and
anxiety/depression symptoms and potential associations
between adaptive or maladaptive coping strategies,
sleeping disturbance, alcohol consumption and eating
habits in electronic football players.

Methods The present exploratory cross-sectional

study includes the Distress Screener, General Health
Questionnaire, Brief Cope, Sleep Disturbance Domain

of the Patient-Reported Outcomes Measurement
Information System, Alcohol Use Disorders Identification
Test Consumption and a set of questions regarding eating
habits. A two-step robust maximum likelihood method of
the Structural Equation Modelling approach was used.
Results Both measurement model (x*/df=1065.04 (637),
p<0.001; Tucker-Lewis Index (TLI)=0.91, Comparative

Fit Index (CFI)=0.92, standardised root mean residual
(SRMR)=0.07 and root mean square error of approximation
(RMSEA)=0.05; 95% Cl 0.043 to 0.053) and hypothesised
structural model (ledf=1 131.98 (648); p<0.001;
TLI=0.90, CFI=0.91, SRMR=0.07 and RMSEA=0.05;

95% CI 0.054 to 0.06) showed an adequate fit to the

data. Stress was positively related with depression and
anxiety symptoms. Only anxiety symptoms were linked
with coping strategies. Maladaptive coping strategies were
related to sleep disturbance, alcohol consumption and poor
eating habits, whereas adaptive coping strategies were
associated with less sleep disturbance, reduced alcohol
consumption and better eating habits.

Conclusion An integrative approach to help electronic
football players when early signs of distress are present
might help avoid other mental health symptoms that
interfere with players’ well-being and overall health.
Additionally, adequate coping strategies to manage anxiety
symptoms due to distress may help counteract potential
negative consequences for lifestyle habits in electronic
football players.

INTRODUCTION

Esports are a worldwide phenomenon, with
more than 2.7billion video gamers' and an
estimated global audience of 474million
people worldwide.” In esports, gamers
compete in organised and regulated compe-
titions of different games in a virtual,
‘electronic’ environment with a specific
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Key messages

What is already known

» There is increased pressure in the esports scene
which is acerbated by the increased social and me-
dia impact of esports.

» It has already been proposed that several factors
could predispose esports players to experience sev-
eral health-related problems, including mental health
symptoms, that might affect their performance.

» The scientific literature is still scarce on mental
health consequences of esports practice.

What are the new findings

» The prevalence of mental health symptoms electron-
ic football players is high, with 22% showing anxiety
symptoms and 37% showing depression symptoms.

» There were 45% electronic football players with
sleep disturbance, 25% with alcohol consumption
and 26% with poor eating habits.

» Distress was positively associated with depression
and anxiety symptoms, but only anxiety symptoms
were linked with active coping strategies.

» Adaptative coping strategies were negatively related
to sleep disturbance, alcohol consumption and poor
eating habits, while maladaptive coping strategies
were positively related to sleep disturbance, alcohol
consumption and poor eating habits.

goal/prize.” > However, rather than a recre-
ational activity, esports players now aim for
sponsorship, professionalisation and bigger
competition rewards. That increases the
pressure for better performances, which is
acerbated by the increased social and media
impact of esports.”

Like traditional athletes,” esports players
need training and expertise of mental and
physical abilities to succeed.”” With the
stakes rising in the esports scene, it has
already been proposed that several factors
could predispose esports players to expe-
rience several health-related problems,
including mental health symptoms,”®? that
can hinder performance and well-being.'’
To note, mental health problems are major
causes of morbidity and disability worldwide,
with 322million people being estimated to
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Figure 1 Hypothesised path model for the relationships
between distress in eFootball players with anxiety/
depression symptoms, coping strategies and the outcome
variables sleep disturbance, alcohol consumption and poor
eating habits. Note: positive paths in continuous lines and
negative paths in dashed lines.
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suffer from depression and 264 million from anxiety."
Stress, alcohol consumption, sleep problems and dietary
risks are also risk factors that are also account for on the
Global Burden of Diseases,'” and might predispose to
other noncommunicable diseases (eg, digestive diseases,
cardiovascular diseases, diabetes, obesity or even
cancer).!® 1 According to the International Olympic
Committee consensus statement on mental health in elite
athletes,"” ‘mental health symptoms are more common,
may be significant but do not occur in a pattern meeting
specific diagnostic criteria and do not necessarily cause
significant distress or functional impairment’. However,
even with millions of people involved directly or indi-
rectly with esports practice, the scientific literature is still
scarce on this topic.

Therefore, it will be important to understand the prev-
alence of mental health symptoms and coping strategies
in esports players and their association. Preliminary
evidence suggests that esports players may be at a risk
of mental health problems relative to their traditional
athletes’ counterparts. For such, the present study aimed
to develop a model to explore the association between
distress and anxiety/depression symptoms, as well as
sleep disturbance, adverse alcohol consumption and
poor eating habits based on adaptive or maladaptive
symptoms in electronic football (eFootball) players,
an esports modality related to sports. We hypothesised
(figure 1) that in eFootball players, distress symptoms
are positively related with depression (hypothesis 1) and
anxiety symptoms (hypothesis 2), and that both depres-
sion (hypothesis 3) and anxiety symptoms (hypothesis
4) are positively connected to maladaptive coping
strategies and negatively related to adaptative coping
strategies. Also, we hypothesised that maladaptive mech-
anisms positively associate with the outcome variables
sleep disturbance, alcohol consumption and poor eating
habits (hypothesis 5). In contrast, adaptative mech-
anisms have a negative association with the outcome
variables (hypothesis 6).

METHODS

Design

The current Structural Equation Modelling (SEM) study
employed a cross-sectional design based on a structured
online survey comprising the Distress Screener,'® the
12-item General Health Questionnaire (GHQ—I?),17
Brief Cope,' the Sleep Disturbance Domain of the
Patient-Reported Outcomes Measurement Information
System (PROMIS-SD)," Alcohol Use Disorders Iden-
tification Test Consumption (AUDIT—C)QO and a set of
questions regarding eating habits.”! The measuring tools
chosen were based on a previous investigation regarding
the prevalence of common mental health symptoms in
professional football plalyers.22 The Portuguese versions
of GHQ-12, Brief Cope and AUDIT-C were employed,
while previously translated versions (Teques P, Aratjo
D. Indicadores de Saiude Mental de Futebolistas Profis-
sionais. 2019. XX Jornadas da Sociedade Portuguesa
de Psicologia do Desporto) from the Distress Screener,
PROMIS-SD and a set of questions regarding eating habits
were employed. A questionnaire to perform a sociode-
mographic characterisation, including questions related
to esports practice and competitive status, was included;
the procedures have been validated by the Portuguese
Football Association (FPF) Data Protection Office and
the FPF Esports department.

Study setting and participants

The study involved a convenience sample of eFootball
players registered on the FPF Esports online platform.
Registration on FPF Esports was a requirement to partici-
pate in the different esports tournaments and competitive
events organised by the FPF Esports department. For
that, only information regarding name, date of birth and
contact e-mail was required, without the need to partici-
pate in esports competitions or to keep up a determined
FIFA rank.

All 9099 eFootball players registered on FPF Esports
in December 2019 received via e-mail an online survey,
written in Portuguese, using SurveyMonkey. The time
to complete the full questionnaire was estimated to be
12-15min. Participants younger than 18 years were
excluded from the analysis.

Symptoms related to mental health problems and coping
Distress

The Distress Screener consists of three items (eg, ‘During
the past week, did you suffer from worry?’) scored
between 1, if ‘never’, to 3, if ‘regularly or very frequently’.
The score is obtained by summing up the answers for the
three items. The presence of distress is assumed when a
score of 4 or above is obtained.??

Depression and anxiety symptoms

Evaluation of symptoms related to anxiety (eg, ‘Have
you recently lost much sleep over worry?’) and depres-
sion (eg, ‘Have you recently been feeling unhappy and
depressed?’) in the previous 4 weeks was performed
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using the anxiety/insomnia and severe depression
factors of the Portuguese version of GHQ-12.** A Likert
4-point scoring method was used to calculate the total
score, where the higher value represented more severe
condition.” Following Goldberg and colleagues,'” scores
higher than 2 were considered to establish the presence
of anxiety/depression.

Adaptative and maladaptive coping

To assess situational coping strategies in eFootball players,
the Portuguese version of Brief Cope®® was employed. The
Brief Cope is a self-report questionnaire with 28 items
(eg, ‘T've been refusing to believe that it has happened’)
answered on a 4-point Likert-type scale (ranging from
1=T have not used this at all’ to 4=‘I have used it a lot’).
According to Carver,18 we used the two broad dimen-
sions that cover the 14 scales of Brief Cope: (1) adaptive
coping strategies described as ‘active coping, accep-
tance, humour, religion, planning, positive reframing,
and using instrumental and emotional support’, and (2)
maladaptive coping strategies, such as ‘behavioural disen-
gagement, denial, self-blame, self-distraction, substance
use, and venting negative emotion’.

Sleep disturbance

Patient-Reported Outcomes Measurement Information
System comprises different validated person-centred
measures to evaluate and monitor physical, mental and
social health in adults and children. Those measures,
including validated translated versions, can be found
online (wwwhealthmeasuresnet). In the present study,
PROMIS-SD" was applied to assess difficulties and
concerns with getting to sleep or staying asleep, and
perceptions of the adequacy and satisfaction with
sleep™ *” in the past 7 days. All four items (eg, ‘My sleep
was restless’) were responded to on a 5-point Likert Scale
with one for ‘notatall’ and 5 for ‘very much’. Total score,
ranging from 1 to 20, results from summing all four items.
We considered a t-score higher than 50 as indicative of
sleep disturbance.

Alcohol consumption

The three-item version of the AUDIT (known as
AUDIT-C) was used to screen for alcohol misuse.?
AUDIT-C evaluates frequency and quantity of alcohol
consumption and frequency of binge drinking, consid-
ering the total score the one obtained by summing up
the three items, ranging from 0-12. Scores of 5 or more in
men and 4 or more in women indicate a high probability
of excessive alcohol misuse. Given the small proportion
of women, the probability of excessive alcohol misuse was
considered when a score of 5 or more was obtained.

Eating habits

Eating habits were evaluated using the questionnaire
developed by Van der Veer et al®' In their study, eating
habits were assessed by asking how many days per week
the participant ‘eat healthy’, ‘eat regularly throughout
the day’, ‘eat the meal before 10:00 AM’ and ‘eat the

last meal before 8:30 PM’. We considered poor habits if
the respondent regularly ate throughout the day, having
breakfast before 10:30 and having their last meal before
20:30, less than 3 days/week.

Statistical analysis

Descriptive data analyses for quantitative variables (eg,
age) were described by the mean (M) and SD. In contrast,
categorical variables (eg, preferred game and type of
esports practice) were described using absolute (n) and
relative (%) frequencies. The prevalence of variables
under study was calculated using Wilson Score interval
and 95% CI, and a t-score of>50 was used for maladap-
tive/adaptative coping and a tscore >b0 for sleep
disturbance. GPower V.3.1%® was used to perform a priori
power analysis. The required sample size was estimated to
be 215 participants, based on the following input param-
eters: effect size £2=0.1, 0=0.05 and statistical power=0.95;
and five predictors (ie, distress, anxiety symptoms,
depression symptoms, adaptive and maladaptive coping).
Non-descriptive data analysis was performed applying a
two-step robust maximum likelihood method of SEM
approach with IBM AMOS V.23 (IBM Corp., Armonk,
New York, USA).* For such, the variables’ quality adjust-
ment to its indicators was analysed with confirmatory
factor analysis (CFA). To test the significance of the
variables and direct and indirect effects, bootstrap resa-
mpling procedure (1000 bootstrap samples) with 95%
bias-corrected CI was used. An indirect effect was consid-
ered significant (0=0.05) if the 95% CI did not include
zero.” CFA was used to evaluate the quality of the vari-
able’s adjustment in the measurement model. Four
indexes were considered to estimate the local adjustment
of the model to the data®: Comparative Fit Index (CFI)
and Tucker-Lewis Index (TLI) of >0.90, root mean square
error of approximation (RMSEA) and standardised root
mean residual (SRMR) of <0.08. Additionally, to assess
the model’s global adjustment, composite reliability (CR)
of 20.70 was used to evaluate the reliability and internal
consistency, and variance average extracted (AVE) value
of 20.50was used to evaluate each construct convergent
validity. The discriminant validity will be assumed when
AVE values are greater than the squared correlations
between other constructs.” Additionally, to verify collin-
earity within all study variables, variance inflation factors
of <10 were accepted to conduct regression analysis.*

RESULTS
Participants
The online survey was fully completed by 292 eFoot-
ball players (response rate of 3.2%). The mean age was
27.0+8.1 years (ranging from 18 to 72 years old), and
97.6% were men. Interestingly, 62.7% of the participants
had been previously registered in a national sports feder-
ation, and 11% were still registered in a sports modality
besides practising esports (table 1).

Sample characterisation regarding esports practice is
shown in table 2. The eFootball players mostly played 1
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Table 1 Sample characteristics

Variables n (%)
Sex
Male 285 (97.6)
Female 7 (2.4)
Nationality
Portuguese 280 (95.9)
Other nationality 12 (4.1)
Education
Did not study/finish any level 3(1.0
Elementary school 9 (3.1)
Non-academic course 64 (21.9)
High school 144 (49.3)
University 72 (24.7)
Sports federation status
Non-registered 77 (26.4)
Previously registered 183 (62.7)
Still registered 32 (11.0)

Table 2 Characterisation of esports practice

Variables n (%)
EA FIFA game mode*
1vs1 181 (62)
2vs?2 35 (12)
Pro Clubs 182 (62.3)
Preferred game platform
PS4 247 (84.6)
Xbox 15 (5.1)
Personal computer 29 (9.9)
Other 1(0.3)
Type of esports practicet
Professional 18 (6.2)
Recreational 274 (93.8)
Level of esports competitions
National 178 (61.0)
International 11 (3.8)
Both 103 (35.3)
Included in an esports team
Yes 158 (54.1)
No 134 (45.9)
Practice of other video games
Yes 233 (79.8)
No 59 (20.2)

*More than one response was accepted.
TProfessional practice="My eFootball practice is remunerated’;

recreational practice=*My eFootball practice is not remunerated’.

3

versus 1 and in Pro Clubs mode, with 247 players using
PS4 console. Even with only 6.2% (n=18) being profes-
sional eFootball players (ie, they have eFootball as a
full-time paid activity), 39.1% (n=114) competed in inter-
national events and 54.1% (n=158) were included in an
esports team.

Preliminary analysis

Before applying a two-step robust maximum likelihood
method of the SEM approach, a preliminary analysis was
performed. Mardia’s coefficient (171.55) exceeded the
expected values for the multivariate normality, leading
to a Bollen-Stine bootstrap for subsequent analysis.”’
Additionally, variance inflation factors ranged from
1.05 (depression) to 2.24 (anxiety), showing acceptable
conditions to conduct regression analysis.

Measurement model

Mental health symptoms and coping strategies were
prevalent in eFootball players. Almost a quarter of the
participants demonstrated symptoms of distress and
depression, and almost half of them presented sleep
disturbance (table 3).

The model showed convergent validity for distress,
anxiety symptoms, and depression symptoms and alcohol
consumption (AVE >0.50). In addition, all variables
showed discriminant validity since the AVE of each latent
variable was higher than the square of the correlations
between all variables. Reliability was demonstrated for
all variables (CR >70), except for sleep disturbance and
eating habits (CR <0.70). Still, since those variables were
theoretically important to the model, they were main-
tained. Means, SD, prevalence, squared correlations,
reliability, convergent and discriminant validity among
all scales used are shown in table 3.

Regarding the correlation between variables, most
of the variables were related to each other. Distress was
related to all variables, showing a positive association
with depression symptoms, anxiety symptoms, maladap-
tive coping strategies, and the outcome variables sleep
disturbance, alcohol consumption and eating habits, and
a negative association with adaptative coping strategies.
Depression symptoms were associated only with anxiety
symptoms, with no significant association for the other
variables related to mental health symptoms. Conversely,
anxiety symptoms were related to adaptive and maladap-
tive coping strategies, with significant positive associations
with outcome variables. The two dimensions of coping
strategies were positively associated. Adaptive coping was
negatively related to sleep disturbance, alcohol consump-
tion and poor eating habits. Conversely, maladaptive
strategies were positively associated with sleep distur-
bance but not with the other outcome variables. Similarly,
no association between sleep disturbance and alcohol
consumption was detected.

The assessment of the measurement model included
distress, anxiety symptoms, depression symptoms, coping
strategies, sleep disturbance, alcohol consumption and
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Table 3 Means, SD, squared correlations, reliability, convergent and discriminant validity among all scales

1 2 3 5 6 7 8
1. Distress 1.00
2. Depression 0.03* 1.00
3. Anxiety 0.57* 0.06™ 1.00
4. Maladaptive 0.23* 0.01 0.14* 1.00
5. Adaptive -0.01" -0.01 -0.06** 0.17* 1.00
6. Sleep disturbance 0.10* 0.01 0.14* 0.03 -0.05** 1.00
7. Alcohol consumption  0.02* 0.01 0.05™* 0.01 -0.03** 0.01 1.00
8. Eating habits 0.05* 0.01 0.04** 0.01 -0.02* 0.04* 0.14** 1.00
% (95% Cl)/t-score 22.2 37.1 38.0 41.5 51.0 45.2 25.3 26.3
(17.8t0 27.3) (81.9t043.0) (32.6t0 43.7) (35.91t0 47.1) (45.31t056.7) (39.6t0 50.9) (20.6 to 30.6) (21.6 to 31.5)
AVE 0.66 0.75 0.59 0.32 0.31 0.46 0.54 0.32
M 0.68 1.30 0.73 117 1.92 3.55 1.09 4.52
SD 0.64 0.78 0.74 0.57 0.55 0.86 0.76 1.39
CR 0.85 0.94 0.89 0.72 0.76 0.52 0.76 0.63

*P< 0.05, **P<0.01.

%, prevalence of mental health symptoms; AVE, variance average extracted; CR, composite reliability; M, mean.

poor eating habits as latent variables. The assessment of
the measurement model showed an adequate fit to the
data (x*/df=1065.04 (637), p<0.001; TLI=0.91, CFI=0.92,
SRMR=0.07 and RMSEA=0.05; 95% CI 0.043 to 0.053).
Considering these results, we proceeded to test the
hypotheses.

Structural model

The hypothesised structural model (figure 2) demon-
strated an acceptable fit to the data (x*/df=1131.98
(648), p<0.001; TLI=0.90, CFI=0.91, SRMR=0.07 and
RMSEA=0.05; 95% CI 0.054 to 0.06). According to our
hypothesis, variables related to mental health symp-
toms were associated with each other, and between all
dimensions of coping strategies, excluding symptoms
of depression and maladaptive and adaptative coping
strategies. Distress was positively related to symptoms of

Adaptative
coping

Depressive
symptoms
Poor eating
Maladaptive habits
coping
Figure 2 Hypothesised structural model for the

relationships between distress in eFootball players, anxiety/
depression symptoms, coping strategies and the outcome
variables sleep disturbance, alcohol consumption and poor
eating habits. *Standardised path coefficients significant at
the 0.01 level; **standardised path coefficients significant at
the 0.05 level. Non-significant paths were excluded for visual
simplicity.

depression and anxiety. As expected, anxiety symptoms
were positively associated with maladaptive coping strat-
egies and negatively associated with adaptative coping
strategies; that is, coping is a form of confrontation with
anxiety symptoms. While adaptive coping strategies were
negatively related to sleep disturbance, alcohol consump-
tion and poor eating habits, a positive association between
maladaptive coping strategies and the outcome variables
was detected. The model proposed accounted for approx-
imately 11%, 52% and 73% of sleep disturbance, alcohol
consumption and poor eating habits, respectively.

DISCUSSION

The present study aimed to describe the prevalence of
mental health symptoms and coping strategies and how
they are associated in a satisfactory sample comprising
eFootball players exclusively. According to our a priori
hypothesis, distress was positively related to depression
and anxiety symptoms, but only anxiety symptoms were
linked with active coping strategies. Adaptative coping
strategies were negatively related to sleep disturbance,
alcohol consumption and poor eating habits. Conversely,
maladaptive coping strategies were positively related to
sleep disturbance, alcohol consumption and poor eating
habits.

Mental health symptoms

Distress, depression symptoms, anxiety symptoms, sleep
disturbance and poor eating habits were prevalent in
eFootball players. Generally, athletes are vulnerable to
mental health symptoms and disorders for factors such as
stress related to their profession™ and the type of sports
practice (ie, individual vs team sports), sports modality
and various individual experiences (eg, emotional,
mental, physical and social experiences, etc)."” eFootball
players may also face these factors in esports practice,

Pereira AM, et al. BMJ Open Sp Ex Med 2021;7:e001149. doi:10.1136/bmjsem-2021-001149 5

"1ybuAdoo Ag paidaaloid “euolaid
10 AlIsIaAIUN Te 220z ‘g Areniga4 uo jwod’[wg wasuadolwg//:dny wol) papeojumoq "TZ0Z 4290190 TT U0 67 TT00-TZ0Z-Waslwg/9eTT 0T Sk paysiignd 1sii :pajA 24ox3 1ods uado rINg


http://bmjopensem.bmj.com/

though mental health symptoms and disorders are prev-
alent in professional athletes, being similar® or even
higher than the general population or former athletes.*
In the present study, the prevalence of anxiety and
depression symptoms in eFootball players was similar to
the prevalence reported in football players (anxiety in
38% and depression in 37% vs 25%-43%, respectively).**
Still, when compared with the Portuguese population,*
eFootball players showed a higher prevalence of mental
health disorders. Notably, Portugal is the second Euro-
pean country with the highest prevalence of mental
health disorders (23%), with anxiety being present in
17% and mood problems (ie, depression symptoms) in
8% of the population.*

Association between distress and anxiety/depression
symptoms

In line with previous studies and according to our
hypothesis, distress showed a positive association with
both depression (hypothesis 1) and anxiety symptoms
(hypothesis 2). A preliminary study on esports players
concluded that different stressors pose significant chal-
lenges to the esports players; also, only those esports
players who reported having higher levels of emotional
control were able to reduce the intensity of the perceived
stressor.”” *® Hence, comparable to that happening in the
traditional sports scene, the new opportunities to play at
different professional levels can create more pressure,
independently of esports participant’s competitive expe-
rience.” That means that understanding risk factors for
distress in this unique population could be key to mini-
mise its consequences. Similarly, when distress is already
present, the way esports players cope with anxiety and
depression symptoms might also have implications for
their daily living.

35-37

Depression symptoms and coping strategies

Contrary to our previous hypothesis (hypothesis 3), no
association was observed between depression symptoms
and coping strategies. The results differ from previous
studies that proposed a relationship between the general
distress response, depression symptoms and coping strat-
egies.”” * Different factors, such as a sample comprising
mostly man and younger adults, could have hindered the
results obtained since depression symptoms tend to be
less prevalent in those populations. Further, comorbidity
of depression symptoms and state anxiety may be part of
a general ‘psychological distress’ response.

Anxiety symptoms and coping strategies

Anxiety symptoms were associated with coping strategies
(hypothesis 4), demonstrating a stronger association
with maladaptive coping strategies than with adaptative
ones. Individual predisposition to experience anxiety
in a stressful situation and consequent coping styles
could stimulate different responses to stressful condi-
tions' ¥ in traditional sports and competitive esports
athletes."” * * % In line with Ntoumanis and Biddle’s

study,’ coping strategies could be influenced by how
athletes perceived anxiety to be facilitative or debilita-
tive of performance. As traditional sports, being part
of the electronic sports competitive scene (ie, esports
team, competitive calendar, etc) can also be perceived as
challenging, threatening or harmful (eg, playing crucial
competitions, coach—athlete conflicts, poor environment
or internet conditions, and performance slumps), so
appropriate coping skills are needed to deal effectively
with situations that could increase anxiety symptoms, thus
affecting, positively or negatively, esports performance.

Coping strategies, sleep disturbance, alcohol consumption
and poor eating habits

Maladaptive coping strategies were positively associated
with sleep disturbance, alcohol consumption and poor
eating habits (hypothesis 5), while adaptive coping strat-
egies showed a negative association (hypothesis 6). Two
previous studies on esports players highlighted the link
between coping mechanisms and mental illness. On a
content analysis based on an interview with five high-
level competitive League of Legends players, emotional
obstacles encountered by competitive gamers (eg, inef-
fective attentional control, limited ability to regulate
emotions, trouble performing under pressure, etc) were
related to the elements of optimal performance, such as
inadequate coping strategies with anxiety symptoms.*!
In another qualitative study with seven male esports
players, the authors noted that despite the use of a range
of different coping strategies, when in the presence of
different stressors (eg, external scrutiny and criticism,
audience, media interviews and problems with logis-
tics), there was an overuse of maladaptive coping (ie,
avoidance strategies).” In the present study, we showed
that sleep disturbance, alcohol consumption and eating
habits were linked with the capacity to cope with anxiety
symptoms and were present in response to the individual
coping mechanisms.

Coping strategies and sleep disturbance

Based on our results, the presence of sleep disturbance
resulting from maladaptive coping strategies due to
anxiety symptoms might be a comorbid situation asso-
ciated with sleep problems."”” ** The presence of sleep
problems and disturbance due to inefficient anxiety
control may impact esports performance and overall
health. As such, sleep problems have been associated with
athletic performance impairment across many sports.'’
Different studies acknowledge the presence of sleep prob-
lems in esports players.””™ Competition, which might
induce distress and anxiety, as previously stated, has been
associated with sleep disturbance before competition®
and prolonged sleep onset and offset times.*’

Coping strategies and alcohol consumption

Poor mental health also seemed to be associated with
alcohol consumption in athletes*” and the general Portu-
guese population.”® Factors such as the sport modality,
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competitive season, level of competition and extrinsic
motivations for alcohol consumption (eg, experimen-
tation, self-esteem improvement, alertness and energy
improvement, team cohesion, etc)15 were associated
with drinking problems in traditional sports. Still, they
can also be a manifestation of inadequate maladaptive
coping strategies.l5

Coping strategies and eating habits

Adaptive coping (hypothesis 6) and maladaptive coping
(hypothesis 5) were associated with different eating
habits. Various studies suggested that psychological and
emotional distress, including depression and anxiety,
were associated with eating problems as an expression of
maladaptive coping strategies.***” Consequently, as stated
for the sleep disturbance and alcohol consumption, atten-
tion to predisposing factors to unhealthy eating habits is
needed. Thus, ineffective coping strategies might occur
due to specific stressors and anxiety. The strategies used
by esports players in different situations might contribute
to various factors that might hinder esports practice and
contribute to other lifestyle problems that may disturb
esports performance (eg, eating to suppress negative
emotions and chronic stress).

Practical implications

With the increasing number of esports players world-
wide, we believe that health interventions focused on
this unique population are needed to diagnose, manage
properly and monitor mental health symptoms for
esports players’ general health and performance. Like-
wise, awareness and open communications could avoid
unpleasant consequences of improper coping strategies.
Ultimately, it is vital to understand how those problems
impact esports performance.

From what is known about traditional sports athletes,
ineffective coping mechanisms for common mental
problems may have a negative impact on performance.
However, given the association between distress, mental
health symptoms and coping strategies, interventions
aiming to empower esports players to cope with different
stressors could impact psychological well-being and
competitive esports performance. Various interventions
have been proposed to improve adaptation to increased
mental distress in traditional athletes and be consid-
ered for esports players. First, interventions to promote
emotional stability could help lower perceived distress
intensity, potentially improving performance and quality
of life."” Moreover, those strategies could have a long-term
impact since psychological stress may impact behaviour
and cognitive functioning.”® Second, sleep disturbance
has been associated with poor competitive performance,
and the adaptation of strategies aiming at an adequate
balance between rest and recovery (eg, periodisation
between practice and rest) might maximise adaptation
to training and competition distress while reducing the
likelihood of burnout or plateaus in performance in this
population.” Likewise, interventions at early signs of

anxiety symptoms in esports players could be important
to minimise harmful alcohol consumption, mostly by
intervening on the eviction of alcohol use to reduce
distress and negative emotion. Likewise, the availability of
more healthy snacks instead of comfort/fast food during
competitive periods of expected distress and anxiety
could be a first step to promote healthy eating habits
in people engaged with esports and reduce compulsive
eating during stressed and anxious moments.*® *

Limitations

Limitations should be considered for this study, especially
to enhance future studies on esports players. First, given
the study design, causal relations and the findings’ appli-
cation to other contexts should be taken with caution.
Here, we showed a theoretical model, based on Lazarus
and Folkman’s” cognitive-relational theory of emotion
and coping, about the association between mental health
symptoms and coping strategies, so different models and
paths could be studied Notably, it is important to state
that the proposed model refers to variance average.
Future studies, especially those with a longitudinal
design, could be important to more robust interpretation
of the results shown. Also, the study had a cross-sectional
design, and generalisation and external validity might be
compromised. Additionally, a convenience sample could
predispose to selection bias,”’ thus compromising gener-
alisability. Moreover, with the present design, where we
sent the survey to all registered efootball participants,
despite being currently playing, there is no possibility to
compare those who participated in the study with those
who did not. Probably, those who had more interest
in mental health were the ones who chose to fulfil
the formulary. This fact might also contribute to a low
response rate. For such, prevalence estimates of mental
health problems in this sample could be relevant to
understand this specific sample, given the novelty of the
present study in esports research.

Therefore, future research on how distress within
esports players impacts both health problems (eg,
anxiety) and outcome behaviours (eg, alcohol consump-
tion) through time could add important insights on
short-term and long-term consequences of esports prac-
tice. Additionally, studies performed with a broader
sample comprising esports players from different esports
modalities (eg, Multiplayer Online Battle Arena, First-
Person Shooter, etc), and comparisons between esports
competition rank or professional status may add inter-
esting insights on how to conduct further analysis and
interventions for specific consequences of esports prac-
tice at higher levels. Given that different game types vary
in their basic structural characteristics and gameplay,
it is reasonable to assume that psychological symptoms
related to different game types might also differ.

Second, we used self-reported questionnaires, and the
external validity depends on the accuracy of the responses.
It is known that questionnaire responses tend to under-
estimate problems (eg, depression) and behaviours (eg,
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alcohol consumption) with a negative connotation while
overestimating positive ones. Additionally, the response
rate was low, so close collaboration with the support staff
of esports teams and team managers to promote partici-
pation in scientific investigations could be the first step to
reach this population.

Third, there is no precise measurement tool to evaluate
distress, specifically in esports settings. In the present
study, the real cause of distress could not be defined.
However, future studies should address the specific envi-
ronmental constraints of the game to examine their
impact. Additionally, we only classified coping strategies
as adaptative or maladaptive. Still, we are aware that
capturing other dimensions of coping would be appro-
priate because a dichotomic characterisation of coping
may not adequately reflect the coping process’s concep-
tual structure. Future research should include other
forms of coping related to the esports scene.

CONCLUSION

This first-time study conducted in eFootball players
demonstrated that mental health symptoms were present
in eFootball players, especially for sleep disturbance and
depression symptoms. Additionally, those symptoms were
related. Distress was associated with both anxiety and
depression symptoms. Moreover, adaptive coping strat-
egies related to anxiety symptoms might be relevant to
counteract the negative consequences on lifestyles habits,
such as sleep disturbance, alcohol consumption and
poor eating habits, in people engaged with esports. In
our exploratory model, distress demonstrated a stronger
association with anxiety symptoms. Conversely, anxiety
symptoms were linked to coping strategies and showed
a stronger association with maladaptive coping. Poor
eating habit was the outcome variable more associated
with active coping, followed by alcohol consumption.
Thus, preventive measures on the distress pathway will
be important to enhance health-related parameters in
esports players.
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