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Abstract
Purpose: The aim of this study is to determine the effect of e-sports on physical activity level and body composition.

Material: The athletes who participated in the study were 19.92± 2.21 years of age, 1.73±0.04 m body height and 
78.35±6.52 kg body weight. A total of 137 athletes participated in the study, including 27 from Turkey, 47 
from South Korea and 63 from the United States (USA). The data was collected by e-mail from the sports 
clubs. The athletes who representing their country in international competitions involved in the study. The 
data obtained were evaluated in the SPSS program. 

Results: According to the findings of the study, the body mass index (BMI) of e-sport athletes is 26.03±1.85, the 
number of physical activity steps is 6646±3400 and the daily e-sport hours are 9.34±1.12. The BMI was 
determined as USA 26.12, South Korea 26.02 and Turkey 25.84 respectively. The number of physical activity 
steps was identified as 5255 steps in the US, 7785 steps in South Korea and 7909 steps in Turkey. The daily 
e-sports hour is set at US 9.63 hours, Turkey 9.29 hours and South Korea 8.97 hours. In comparison of 
country-based athletes, there was a significant difference between physical activity level and daily e-sports 
hours at p<0.05. The value of BMI is not different. Although it is not statistically related to the physical activity 
level and BMI. There was no statistically significant relationship between daily e-sports hours and BMI and 
physical activity step counts. However, as the time of e-sports increases, BMI increases and the number of 
physical activity steps decreases. 

Conclusions: As a result it is seen in the findings of the research that athletes dealing with e-sports are included in the 
fat group as a body composition and their daily physical activity steps are low. In addition, according to 
the results of the research, e-sports are thought to have negative effects on physical health. Thanks to the 
physical activity programs to be applied to these athletes, it is thought that their body composition and 
physical activity levels can be improved.
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Introduction1

In recent years, a new concept called e-sports has 
entered our lives. e-Sports is defined as a sport where 
people from all over the world can meet and play via the 
internet, or people from different parts of the world can 
meet and play through international big electronic sports 
organizations organized at certain times. Most people 
are not yet aware of the concept of e-sports. But e-sports 
events also have star players, fan base, teams, jerseys 
and leagues. Only all events take place online or on local 
networks [1].

Today, many national and international e-sports 
tournaments are held. These tournaments have made a 
great contribution to the development and expansion of 
electronic sports and athlete concepts by providing players 
with a professional environment in which to compete. The 
number of official and private tournaments held every day 
and the interest shown to these tournaments is increasing, 
and accordingly, e-athletes are allowed to perform 
this as a professional profession. Nowadays, e-sports 
tournaments have become big events, with prizes of up 
to millions of dollars and thousands of viewers watching 
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live broadcasts in arenas and hundreds of thousands on the 
internet. Hundreds of e-sports clubs have been established 
that operate in different areas of e-sport and are gathered 
under the umbrella of various companies and sponsors, 
and these clubs train regularly, compete in various leagues 
and tournaments, and strengthen their staff by making 
transfers when necessary. In addition, e-athletes in 
various countries of the world are now counted as athletes 
and have started to receive athlete licenses. A research 
in recent years has shown that e-sports has increased 
as well as its audience [2]. With each passing year, the 
e-sports economy is growing rapidly [3], and experts say 
that it will grow even bigger, especially with the covid-19 
outbreak occurring in 2020. 

Despite all this popularity, e-sports has some negative 
physical and spiritual aspects, because the players mostly 
do not even act [4]. Also, e-sports tournament awards 
have reached surprising amounts in recent years. For 
this reason, e-athletes started to spend more time at the 
computer [5]. Thus, unhealthy changes such as physical 
inactivity and increase in body composition occur in 
these athletes. The main difference between e-sports and 
traditional sports is physical mobility. The most alarming 
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thing about e-sport is that players sit at a computer for 
hours. Rudof, who has been studying e-sport performance 
and health at the Cologne sports academy for 8 years, 
states that amateur or professional e-athletes play an 
average of 24-25 hours a week [6]. In addition, during the 
tournament players stated that they stayed in the seat for 
more than 12 hours daily [7].

The aim of this study is to determine the effect of 
e-sports on physical activity level and body composition.

This section contains information from studies on 
how e-sport affects players and what the potential health 
effects are. Selected studies highlight the negative effects 
of e-sport on health from different perspectives.

It is stated that e-sports players are not physically 
active due to sedentary time for a long time. In some 
studies, it is claimed that long-term sedentary life will 
result in obesity, cardiovascular disorders, chronic 
diseases, mental illnesses, weakening in motor skills and 
low cognitive development [8, 9]. DiFrancisco-Donoghue 
et al. [10] reported that players complain more about 
physical health, eye strain, neck and back pain rather than 
wrist and hand pain. In addition, while talking about the 
effects of e-sports on health [11, 12], potential “addiction” 
and “psychological disorders” should not be ignored [13, 
14]. As a different approach; such addictive e-sports 
games can be compared to gambling, alcohol or smoking. 
With esports games, gambling addiction increases and 
it is stated that esports players experience stress during 
competition activities [15, 16].

Research shows that sitting 6 hours a day for two 
weeks in a row can increase bad cholesterol levels. When 
the muscles begin to degenerate [17, 18], they prevent 
blood flow to the heart [19, 20] and increase the risk of 
weight gain [21, 22] and heart disease [23, 24). Rudolf 
et al [25] even states that the exercise performed after the 
sedentary period does not compensate for the damage 
caused by excessive sitting. In addition, the study is 
stated that these observations are confirmed and “players 
must move between the games and leave the screen for a 
while”.

Purpose. The aim of this study is to determine the 
effect of e-sports on physical activity level and body 
composition. 

Material and methods
Participants
The athletes who participated in the study had an 

average body length of 19.92±2.21 years old, a height of 
1.73±0.04 m and a body weight of 78.35±6.52 kg. A total 
of 137 male athletes participated in the study, including 
27 from Turkey, 47 from South Korea and 63 from the 
United States (USA). The data was collected by e-mail 
from the sports clubs. The athletes who representing 
their country in international competitions involved in 
the study. In addition, having been licensed in e-sports 
and representing the country in international competitions 
has been determined as the criteria for participation in the 
research.

Determination of sample size
G*Power 3.1.9.4 software was used to determine 

the number of samples in the study. Power analysis was 
conducted in the light of available data from similar 
studies in the literature. In the power analysis, the Alpha 
meaning level (Type I error) was taken as α=0.05 and the 
Power Value (Type II error) was taken as β=0.95. In order 
for the validity of our study to be high, the width of the 
effect was taken as |ρ|=0.1. As a result of these, the number 
of people to be included in the study was determined to 
be at least 64.

Collection of Data
Age, body height, body weight, number of physical 

activity steps and daily e-sport activity times are taken 
from the clubs to which the athletes are licensed. e-Sports 
clubs in Turkey, South Korea and USA were informed 
about the purpose of the research and requested data on 
the above mentioned characteristics of the athletes. In 
total, 21 different clubs have been e-mailed and 17 of 
them have been repatriated.

Body composition: BMI calculation was calculated 
using the formula body weight / height2. According to 
BMI classification, over 25% are stated as fat and over 
30% as obese [26].

Physical activity level: Tudor-Locke and Bassett 
introduced the concept of graduated step index for healthy 
adults: 1) < 5000 steps/day (‘inactive’); 

2) 5.000-7.499 steps/day (low-active’); 
3) 7.500-9.999 steps/Day (a little’active’); 
4) ≥10.000-12.499 steps/Day (‘active’); 
5) ≥12.500 steps/day (‘very active’) [27].
Statistical Analysis.
The data obtained were evaluated in the SPSS 

23 package program. Arithmetic mean and standard 
deviation values of age, length of height and body weight 
were calculated according to countries. One-way variance 
analysis of BMI, physical activity level and daily e-sports 
hours by country was compared with Anova. Tukey HSD 
test [28, 29] was used to determine the difference in case 
of Anova result. In addition, correlation analysis was 
applied to determine the relationship between variables.

Results
The participants in the study were 19.92±2.21 years of 

age, 1.73±0.04 m height length and 78.35±6.52 kg body 
weight (shown in Table 1).

The BMI value of e-sport athletes is 26.03±1.85 kg/
m2, the number of physical activity steps is 6646±3400 
steps and the daily e-sport hours are 9.34±1.12 hours. 
Body mass index value was determined as USA 26.12 
kg/m2, South Korea 26.02 kg/m2 and Turkey 25.84 kg/m2 

respectively. The number of physical activity steps was 
determined as 5255 steps for USA, 7785 steps for South 
Korea and 7909 steps for Turkey. Daily e-Sports time 
was determined as 9.63 hours for USA, 9.29 hours for 
Turkey and 8.97 hours for South Korea. In comparison of 
country-based athletes, there was a significant difference 
between physical activity level and daily e-sports hours at 
p<0.05. There was no difference in BMI values (Table 2).
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Although there is no statistically significant 
relationship between physical activity level and BMI, 
it is seen in the table that this relationship is negative. 
There was no statistically significant relationship between 
daily e-sports hours and BMI and physical activity step 
numbers. However, as the time of e-sports increases, 
BMI increases and the number of physical activity steps 
decreases (Table 3).

Discussion
Long-term sedentary behavior is considered a risk 

factor for many chronic diseases [30, 31] and mortality 
due to these diseases [32, 33]. Because of the nature of 
e-sports, time is spent in front of the screen for a long time, 
and the risks of disease due to physical inactivity increase 

[6, 34]. e-Sports are reported to have health advantages 
and disadvantages [35]. However, the main disadvantage 
is physical inactivity and the risk of obesity. Our study is 
important because it aims to reveal these disadvantages.

In addition, with the rise of the e-game industry, 
the concept of “professional game career” emerged. 
Professional e-sports players have the same athlete status 
as people in other sports. The gaming industry is now 
a sports event and the rewards reaching million dollars 
have made the professional gaming career even more 
attractive. The interest in traditional sports has decreased 
and interest in e-sports has increased. Today, some of the 
young people are thinking about earning their lives by 
playing games or publishing their games. Since e-sports 
is a type of sports sitting by the screen, sedentary life time 

Table 1. Average age, height and body weight values of participants by country

 Variables                                                    Countries N x̄±SD

Age (years)

Turkey 27 20.14±2.29
South Korea 47 19.14±2.18
USA 63 20.41±2.06
Total 137 19.92±2.21

Length (m)

Turkey 27 1.71±.03
South Korea 47 1.70±.03
USA 63 1.76±.04
Total 137 1.73±.04

Body weight (kg)

Turkey 27 75.85±6.24
South Korea 47 75.91±5.23
USA 63 81.23±6.40
Total 137 78.35±6.52

Table 2. Comparison of participants’  BMI, physical activity level and daily e-sports hours by country

Variables                        Countries N x̄±SD F p Tukey HSD

Body Mass Index 
(BMI) kg/m2

Turkey 27 25.84±2.23

.213 .808 ---
South Korea 47 26.02±1.94
USA 63 26.12±1.60
Total 137 26.03±1.85

Physical Activity 
Level 
(step)

Turkey 27 7909±2982

11.238* .000
USA- Turkey*
USA- South Korea*

South Korea 47 7785±3018
USA 63 5255±3350
Total 137 6646±3400

Daily e-Sports
(hour)

Turkey 27 9.29±.82

4.848* .009 USA- South Korea*
South Korea 47 8.97±1.09
USA 63 9.63±1.19
Total 137 9.34±1.12

Table 3. Correlation results between participants’  research variables

Variables       Body weight (kg)
BMI
(kg/m2)

Physical Activity Level 
(Step)

Body mass index (BMI) kg/m2 .735**

Physical Activity Level (Step) -.080 -.013
Daily e-Sports (hours ) .074 .033 -.156

*p<0.05
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has started to increase. With the sedentary life, people 
started not moving and gaining weight.

Daily e-sports playing or training times vary in 
the literature. In our study, daily e-sports duration was 
determined as 9.34±1.12 hours. The daily e-sports 
duration is approximately 5-6 hours. The time difference 
between our study and the literature is thought to be due 
to players doing e-sport professionally or recreationally. 
Mustafaoglu et al. [36] found that e-athletes had weekly 
offline training time of 17, 10±15.40 hours, weekly 
online training time of 25.10±23.80 hours and weekly 
total training time of 42.09±34.8 hours. It was found 
that around six hours of e-sports were performed when 
it was calculated on a daily basis. In their study with elite 
e-athletes, Kari & Karhulahti [37] stated that the daily 
e-sports duration was 5.28 hours. Rudolf et al [6] set the 
players ‘ daily e-sports time at 7.7 hours.

BMI’s of e-athletes subject to our study were 
determined to be 26.03±1.85 kg/m2. This finding is 
indicated as obesity according to BMI assessment criteria 
[26]. In their study on e-sports players, Rudolf et al [6] 
found BMI to be in the 24.6 ± 4.8 kg/m2 and fat group. 
Mustafaoglu et al. [36] determined the BMI of e-sports 
players to be 24.3± 5.1 kg/m2. It is stated that body fat 
tissue increases with the increase of sedentary time [9, 16] 
and this time will cause obesity formation with more than 
8 hours, thus many diseases will occur [38].

Physical inactivation and sedentary behaviors were 
reported in athletes in association with e-sports [8, 10], 
while some studies have reported that these athletes 
are physically active and healthy [39, 40]. In our study, 

physical activity levels of e-sports players were found 
to be physically poor with 6646±3400 steps according 
to Tudor-Locke & Bassett [41] physical activity level 
Determination criteria. Despite not included in the subject 
of our study, many studies have reported that physically 
sedentary e-athletes feel pain in different parts of their 
bodies [10]. Furthermore, Kari & Karhulahti [37] stated 
that more than half (55.6%) of elite e-athletes believe that 
e-sport performance will improve by integrating physical 
activity into the exercise program.

Conclusion
As a result, BMI increases as the level of physical 

activity decreases, BMI increases as the daily e-sport 
hours increase, and the level of physical activity decreases. 
It is thought that physical activity or training programs 
to be implemented with e-sports will increase the level 
of physical activity, and thanks to this, BMI will remain 
within the normal limits.
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