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Professional Esports Players are not Obese: Analysis
of Body Composition Based on Years of Experience
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SUMMARY: Esports are considered a form of electronic sports that have become an important element of popular culture. Its
evolution and continuous development have led to consider esports as a profession, increasing the number of playesdaliieice m
and hours of play dedicated to this field. Therefore, scientific and economic contributions have increased in recentexgarshkosv
is little research on body composition in this group of players. To describe the anthropometric characteristics and batigrcompos
professional esports players according to the years of experience. The sample consisted of 53 esports players comppéngin the
professional league, with a mean age of 2%.0139 years, whose body composition was measured by electrical bioimpedance with the
TANITA® BC-601F Segment device. No differences were found between groups nor significant associations according to §sisr regre
(p<0.05) between body composition variables and years of experience as a professional player. The years of practicehas well as
esports practiced have no influence on the body composition of professional esports players.

KEY WORDS: Electronic Sports; Body composition; E-athletes.

INTRODUCTION

Esports are considered as a form of sport that hagth great potential for development (Gémez, 2007) and
had a great development in recent years (Hamari that by 2020 reached a value of more than MMU$1,000,
Sjoblom, 2017; Kane & Spradley, 2017; Jeahgl, 2017), with an estimated annual growth of 15.7 % (Newzoo,
it has seen an increase in the number of people who perf@620).
them and the interest in competitive esports is growing
(Lindberget al, 2020), its main characteristic is based on Scientific and economic contributions on this sec-
the practice facilitated by electronic systems, another faor have increased, coming to consider the practice of vi-
tor to consider is that in this discipline athletes competieo games as a profession (Kopp, 2017). The introduction
connected to the internet in different locations around tlué the payment of salaries to players and the presence of
world (Bayrakdaret al, 2020). From an organizational sponsorships in the teams has led to the increase of
point of view, the competition systems are regulateprofessional players (Taylor, 2012), increasing the demand
worldwide (Bayrakdart al; Jennyet al, 2017) and and the number of annual competitions that capture the
competitions are broadcast globally thanks to the medattention of new spectators (Karakus, 2015). This fact has
promoting the games and players involved (Martorell Caarced the design, construction and remodeling of new fa-
tellano & Rom Rodriguez, 2011). Therefore, esports haedities that can host the organization of international
gradually become a thriving business, thus constituting asports events (Baltezarevic & Baltezarevic, 2018; Jenny
important element of popular culture product of its reaclet al, 2018).

Its diffusion and popularity has increased, even in groups
outside the video game sector itself (Gémez & Navarro, The presence of rules, competitions and training,
2013). This has led to the emergence of a potential markehong other aspects, leads authors such as Chae & Kang
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(2011) to consider esports as a new sport. However, this  First of all, it is relevant to analyze that several
practice has major differences with respect to traditionatudies have shown that body composition is a
sport such as: 1) the esports practice is performed irdatermining variable in physical performance at any age,
reduced space; 2) it is mainly performed in sedentabpth in sport and in other activities (Gonzalez-Neira
behavior; 3) players most of the time remain physicallgl., 2015; Castafiest al; Jakseet al, 2021) a factor that
isolated for hours; and 4) it favors the development abnditions the quality of training, since having a low level
sedentary and unhealthy lifestyles (Williagisal, 2008; of muscle tissue could generate a deficit of strength and
Kopp; Baltezarevic & Baltezarevic). This is why sedentargnuscle power increasing the risk of injury, due to this,
behavior seems an inherent element of esports practicdasing optimal levels of muscle could delay or inhibit
players remain virtually immobile for long periods of timethe onset of musculoskeletal pain and injuries (\Weaing
However, Jiménez & Araya (2012) concluded that videal., 2006), this would give the possibility of training
games can become promoters of a healthy lifestyle, themsssions of longer duration and quality. On the other hand,
combating sedentary lifestyles and obesity. In additiobpdy fat is necessary due to its energetic and regulatory
this practice does not always exert a negative social aiughction, among others, but an excessively low or high
psychological influence since it is related to atevel of this variable is related to health and performance
improvement in motor learning and tenacity to face reampairments (Gonzalez-Neiret al), the increase of
life situations (Jiménez & Araya; Castaf@ral, 2016). adipose tissue could increase the levels of
Esports, as well as traditional sport, have a differeproinflammatory cytokines that are associated with
physical (Sancheet al, 2019) and psychological chronic systemic inflammation, this inflammatory process
(Montero Herrera & Carazo Vargas, 2019) implication ssmduces chronic immune activation, functional
authors such as Pérez-Ruleibal (2017) associate this impairment of immune cells and decreased immunity, in
practice to the previously mentioned negative behavioithis sense obesity and associated inflammation lead to
several debilitating chronic diseases (Frased, 2021),

The potential hazards faced by esports athletes avhich can condition the appearance of muscle pain, thus
similar to the hazards found in many sports, recreationdécreasing performance. Therefore, to reduce the risk of
and work environments, including musculoskeletalnjury and optimize performance in esports, it is necessary
ergonomic, biological and psychosocial hazards. The enhance muscle development and nutritional quality,
esports athlete's posture in a gaming chair, prolongedhich has an impact on an optimal body composition
screen exposure and hundreds of repetitive movemeptsfile to withstand the demands of sport (Enetral).
during gaming sessions are contributing factors to tt@r this reason, the assessment of body composition takes
development of these hazards, to this we add that the amp-special relevance since players with high levels of body
rage professional esports athlete spends 5,5 to 10 hoatsand low levels of fat-free mass may have a higher risk
gaming daily (Emarat al, 2020), a considerable amountf injury and low quality of training, in addition to the
of daily life. Although esports are not a moderate teystematic evaluation allows us to identify differences
vigorous intensity activity, there are factors related to tHeetween the most experienced players with those who
level of physical activity and body composition that caare just starting at the competitive level in this discipline.
condition the quality of training and decrease the risk & this aspect, among one of the valid procedures to assess
injuries especially spine and musculoskeletal pain, anoth®ydy composition is electrical bioimpedance, which is a
aspect to consider is that esports are considered sedentany-invasive and easy to apply double in-direct method
in nature due to the lack of body movement, but they cébeir6s-Rodriguezt al., 2017, 2018). Through the
impose significant demands dretbody due to rapid and measurement of resistance to the flow of different
continuous finger movements and concentration demanelectrical currents in different body regions, it provides
promoting physical and psychological stress (Hamari &nformation on muscle mass, fat mass, intra and
Sjoblom), in addition it is common to find a high level ofextracellular water distribution, among other variables
back pain and injuries due to the large amount of time playdisafargueet al, 2013; Garcia-Soidaet al, 2014).
spend in repetitive positions. A recent study revealed that E-
athletes with musculoskeletal pain participated in fewer Despite the information available on the influence
esports workouts compared to those without pain, suggestmigesports on sedentary behaviors, few studies have
a potentially negative effect of pain on esports participaticanalyzed the influence of esports-induced behaviors on
(Lindberget al), this variable could condition the quality ofthe body composition of players. Therefore, the aim of
workoutsand performance in high competition, generatinthe present study was to determine the influence of years
a negative effect associated with low muscle mass aofipractice on the body composition of professional
increased adipose tissue. esports players.
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MATERIAL AND METHOD
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Ethical considerations.The research participants agreed to participate voluntarily
and signed an informed consent prior to data collection, in which they wer¢
informed of the objectives of the study, as well as the conditions under which th
measurements would be carried out and the confidentiality of the information
obtained, for which the results were coded with numbers and letters to mask theE
identity of the players. For the development of the research, the guidelinesy
established in the Declaration of Helsinki for human studies were considered td”
safeguard the integrity of the participants (World Medical Association, 2015).
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Participants. The sample consisted of professional esports players (n=53) with &
an average age of 21.810.39 years belonging to different teams in Spain, who
voluntarily agreed to participate in the research. At the time of the fieldwork, the
players were competing on a regular basis in the Gamergy esports event in Ma-
drid (Spain) organized by the Liga de Videojuegos Profesional (LVP) in 2018
The players who participad in the sample were competing in the esports
modalities League of Legends (LOL), Counter Strike Global Offensive (CSGO)
Call of Duty (COD), Hearthstone, FIFA, Clash Royale (CR), Fortnite and Rocke
League (RL).
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The selection of players was carried out by consecutive non probabilisti
sampling, selecting all possible subjects to whom we had access who met t
inclusion criteria, these being: 1) not having ingested water or food in the previou
four hours; 2) not having performed strenuous exercise in the previous twely
hours; 3) not wearing metallic instruments (watches, rings, bracelets, prosthes
or metallic implants) at the time of measurement; and 4) being a profession;
gamer with a current contract. Their characteristics are shown in Table I.
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Instruments. The Tanita BC-601F Segment scale (Tanita, Japan) with an accurgcy
of 0.1 kg was used to collect data on the body composition of the esports pla@'
A 1,0 mm accurate Soehnle measuring rod (Soehnle, Germany) fixed vertlcallm
the wall was used to obtain height data.
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The values collected with the Tanita BC-601F Segment scale were stage
in a matrix of the Microsoft Excel computer program in which values correspond@g
to the following variables were also included: gender, age (years), height (m
weight (kg), body fat (%), fat-free mass (kg), bone mass (kg), BMI @g/m%
metabolic age (years), body water (%), visceral fat, sports experience (yeas
sports modality practiced and the team of which they were a member at that t“@”n
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Procedure. Prior to the start of data collection, the measuring instruments wée
checked and calibrated. For the calibration of the Tanita BC-601F Segment scaa
one kilogram calibration weights were used. The measuring rod was callbra:te
using a tape measure, checking the proper functioning of the braking system,,
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Before starting the body composition measurements of the players'gb
bioimpedance, the participating players filled out the informed consent form, @1
then proceeded with the measurement of height and information on age, yeafs|of
experience in esports or team of origin, the players then took off all the metéﬂi
materials they were wearing, as well as their shoes, to be measured in the measu i

rod to establish their size. g
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Age (years)

Experience (years)
Lean Body Mass (kg)
Bone mass (kg)

Height (m)
BMI (kg/m?
Body fat ©6)

Weight (kg)
8 LOL: League of Legends; CSGO: Counter Strike Global Offensive; COD: Call of Duty; RL: Rocket League; CR: Clash Royale; pba®oddex.
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Once the size was obtained, the players underwent an electrical
bioimpedance test. For this, the indications of Alvetral (2011) < g g 4 8 R 5 §
about the necessary requirements for valid and reliable measurements © © o o oo o o
were followed. The subjects removed their socks, in case they had npt § § g ;.3 g E 'g
done so previously, to facilitate the conduction of electric current to ©c &4 o «d «+ 4 o
the body through two electrodes located at the base of the platform. o &
Once the feet were placed on the electrodes of the scale, the playegs SN N 3 3 B o 8 S & E 3 a3
were provided with the manual measurement system, which had twoi |G : :‘l E by g G o RN i
more electrodes. Once the measurement data were obtained, the r-w NS g o9 E‘; Q “3, 8 8 2 g_ b §
composition information was included in the Excel matrix in whlcig CdS2YENEB80S QRGBS
the previously collected data were stored. g
It should be noted that the field work was carried out over tvx?% 53 98930 0N Tg 0
days, making it possible to gather the esports players who met e |3 @ N E RS g RIS E N g
necessary conditions to be included as subjects in the study. H N g ; s H @ BAD RS
NdESbHardoads o
Data Analysis.The distribution of the data was initially assessed usin NEHZdo2 T TadoR
the Kolmogorov-Smirnov normality test. Since the data collected hadsa
normal distribution, a statistical analysis was performed based
parametric tests. To obtain descriptive results, central tendency StatISd’J Bla o > geg 8 Ngs30Yy g
were obtained: mean, standard deviation and confidence intervals. cx3g Y Sxoy IRT O
the analysis of comparison of means according to grouping variablé S E Q § r;r @ g g g % g o ,Q_ © g
years of experience, weight, body fat, muscle mass, bone mass, B I@ < 2 3 o §, 3 g NN Sk g
body water and visceral fat, the ANOVA test was applied. Subsequen
a multiple linear regression test was performed using the PearH
correlation coefficient. The magnitude of the correlation effect was basgd S _ 58co NEog
on the following scale: trivial (< 0.10), small (0.10 — 0.29), modera@ ® |3 £ 2N g L g T3 2 &
(0.30 — 0.49), high (0.50 — 0.69), very high (0.70 — 0.89), almost perfedit;; N TN N v # & + o
(= 0.90), and perfect (r= 1.00) following the guidelines of Hopkins < Q,Q e 9§ 9 0:*; § § ¥ § @ 3 N §
al. (2009), the R2 (R-squared) and R2a (adjusted R-squared) val@ed ™ =@ § 323 ~ o
were also used and the model considered the F-test to evaluatethe
explanatory capacity of the athletes' experience (independent) on &e §
variation of the body composition variables (dependent). Each bog © ~ o~ £
composition variable was analyzed according to the subjects' year& 8 g g 83838 Qo SRRy @
S .Hmwmmmo(\!mwvgg
experience. A value of p< 0.05 was established to determine statistie I I O I i B T I A
significance. Statistical analysis was performed using the SPSS statis © E = § g ﬁ § § 3 E § § ﬁ E 3
package from the manufacturer IBM® (v. 25.0; SPSS Inc., IL). gl TP eHddb P =adbn P z
= 0
S g
2
RESULTS r=1 P [ AT
S5 52 998883985892
SEPITREREB TS N30 B2
Sl d ol dd bl g2
Table 1l shows the values of the descriptive statistics for t2 § 2 K @ S 8<€ ¥ §o Ao 3 o/c
body composition values according to the years of esports experlerﬁeq S eS8 YNSRI Y <
as well as the results of the ANOVA test for the sample of espofis §
players. It should be noted that there were no significant differen(% §
between the variables under study as a function of years of sporffg _ 9
experience (p<0.05). 2 g g
c e o |@
Figure 1 shows the body composition profile of all the playeé 5 g g g £ % %
(n=53) considered in the study. Values such as height (m), weight (kg)o | € < & ‘§ g ® & g
fat mass (%), fat-free mass (kg), bone mass (kg), BMI (wéigigtit) o 85 5 2 ¢ ¢ I > =
and total body water (%) can be visualized @ E 2 g 8 % S 2 & o
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Table Il presents the results obtained from the li-
near regression analysis of the body composition varia-

Height (mts)
—_— 1,76

Weight (kg) bles based on the model according to the years of
— experience in esports practice by the professional players
Body Fat (%) in the sample. A small correlation (0.10 - 0.29) is not
— significant in the variables height (m), body fat (%), fat-
Lean Body mass(kg) free mass (kg) and bone mass (kg), while the variables
— EEEE  \eight (kg), BMI (kg/mi) and body water (%) present a
Bone mass (o) trivial correlation (> 0,10). In relation to the values, there
vk is no association between the level of experience and the
body composition variables analyzed according to years
Body Water (%) of experience (p< 0.05).
— T

Fig 1. Representation of the body composition profile of the group
of professional esports players.

Table IIl. Linear regression analysis of body composition variables based on model according to years of experience.

Variable R R sguare 95% confidence interval F p vdue
Height (m) 0.119 0.014 1.71-1.78 0.733 0.396
Wei ght (ka) 0.093 0.009 66.03-79.09 0.444 0.508
BMI (kg/m2) 0.081 0.007 21.83-24.94 0.334 0.566
Body fat (%) 0.113 0.013 15.55-21.25 0.656 0.422
Lean body mass (kq) 0.191 0.037 51.91-59.83 1.96 0.167
Bone mass (kq) 0.045 0.036 3.75-3.14 1.921 0.172
Body water (%) 0.045 0.002 57.77-62.74 0.101 0.747

*Significant association considering a p-value < 0,05

DISCUSSION

The main results of our study show normal values 8%, in sportsmen it was 19#16 % (p= 0.05), while in our
body fat and fat-free mass in the group of e-athletes, thidy according to BIA it was 17.425.34 %, as for fat free
values of BMI, total body water are within the range ofmass in esports values were found to be %048 kg, in
healthy people or athletes. First, it is important to note thasports it was 59.8 8.5 kg (p=0.003) and in our study
the study allows to identify a profile in esports and to identifgccording to BIA 58.23% 7.53. Finally, the bone mineral
differences according to years of experience in bodyontent based on DEXA was 2:9.3 kg in sportsmen and
composition, this allows to go in line with what suggested.2+ 0.4 kg (p= 0.03) in athletes, while in our study based
by Nagorsky & Wiemeyer (2020) regarding the importancen BIA the values were 3.060.36 kg respectively. These
of the discovery of possible deficits regarding physicaksults corroborate those provided by Jiménez & Araya on
training related to the health of esports players (Rudothe promotion of healthy lifestyles through the practice of
2020). The results showed that the esports analyzed do esports, thus combating sedentary lifestyles and obesity.
have more overweight and/or obese players with respectRegarding body composition in this discipline, no differences
players with normal weight, this in the same line of thbave been found between players who participate in video
findings of DiFrancisco-Donoghuet al. (2020) where they games that include movement and those who are more
identify significant differences between in relation to collegsedentary in nature (Bochnefral, 2015).
esports players and other sports, finding a higher level of fat
mass and lower mineral content in esports athletes in Regarding the years of esports experience, in the
comparison with other sports, also in this same study thpyesent study it was found that there are no significant
point out that the body mass index is not an accurate meadtifeerences in body composition values as a function of years
of the health of esports players. If we compare the maif practice. In line with this finding, Bochnetal concluded
results obtained in that study with the present study we ctrat there were no modifications in the body composition of
visualize that fat mass by DEXA in esports was 24807  players who participated in esports that included movement.
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After analyzing the results of the present investigation, #|AKONI-RAMIREZ, F.: DUCLOS-BASTIAS, D. & YANEZ-

can be added that there are no modifications in bo&EPULVEDA, R. Los jugadores profesionales de esports no son
composition over time in esports that do not include moderatibesos: anélisis de la composicién corporal basada en los afios de
to vigorous physical activity, in contrast to the resultgxperiencialnt. J. Morphol., 39(4)L081-1087, 2021.

obtained in the study conducted by Bayralatal with an _

international sample of esports players, where they concluded . RESUMEN: Los esports, son considerados como una for-

that BMI increased as the level of physical activity decreas8}f. 4€ deporte electronico gue se han convertido en un importante
elemento de la cultura popular. Su evolucion y continuo desarrollo

and the daily hours of esports increase. This is an importgilt, ,cvado a considerar los esports como una profesién,

factor to consider in new lines of research. incrementando el nimero de jugadores, modalidades de practica'y
; _ horas de juego dedicadas a este &mbito. Es por esto que las aporta-
On the other hand, Gonzalez-Ne#tzal stated that ciones cientificas y econémicas han se han incrementado en los

body composition is a determinant variable in sports perfaikimos afios, sin embargo, existe un escaso desarrollo de investi-
mance in soccer. Considering that the study sample wgggsiones sobre la composicion corporal en este grupo de jugado-
composed of the best players in Spain in their correspondiff§- El objetivo de este estudio fue describir las caracteristicas
esports modality and attending to the results anaerd'antropométricasy la composicidn corporal en jugadores profesio-
should be noted that body composition does not direc les de esports segun los afios de experiencia. La muestra estuvo

. . . puesta por 53 jugadores de esports que compiten en la liga
influence the performance of esports players, since phy5|5?£?esiona| espafiola, con una edad media de 210039 afios a

involvement is _reduped, but it could do so indirectly (_jue 8s que se midi6 la composicion corporal mediante bioimpedancia
the psychological improvements and the lower risk afigctrica con el dispositivo TANITA® BC-601F Segment. No se
suffering health deterioration, along the same lines as tB&contraron diferencias entre los grupos ni asociaciones significa-
findings found by Ronconet al. (2020), where they tivas segln regresion lineal (p<0,05) entre las variables de compo-
concluded from a sample of university esports players thasiaion corporal y los afios de experiencia como jugador profesio-
higher level of physical activity would predict greater men_nal. Los_aﬁos de préctica, a_si_ como el esports prgcticado no tienen
tal strength. Finally, it is important to consider that the bodf)fluéncia sobre la composicion corporal de los jugadores profe-
composition profile affects the quality of training and th lonales de esports.

risk of injury_in this sport a_nd shoulq b_e c_onsid(_ared within PALABRAS CLAVE: Deportes Electrénicos; Compo-

f[he evaluation process in this discipline. Finally, thg;.s, Corporal; E-atletas.

importance of awareness and management of common

musculoskeletal and health hazards, opportunities for health

pro_m_otic_)n and recommendfations for performancgerFERENCES

optimization should be emphasized (Emetral).
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