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ABSTRACT

Purpose of the study:  to determine whether playtime, sedentary behavior, and physical activity contribute to the body mass index of e-sports players.
Methods. The sampling technique in this study used non-probability sampling with an accidental sampling method. The total sample in this study 

amounted to 386 people, who are e-sports players from Indonesia. The data analysis used Kolmogorov-Smirnov method to determine data normality, 
correlation test used Spearman’s rho, and ordinal regression was used to determine the contribution of independent variables related to the dependent 
variable. 

Results. The correlation test results indicate that playtime is not significantly associated with body mass index (BMI) among e-sports players (p = 
0.062). However, sedentary behavior shows a significant correlation with BMI (p = 0.018), suggesting that sedentary behavior may contribute to BMI 
variations. Furthermore, sedentary behavior accounts for only a small proportion of the variance in BMI, with a contribution of R² = 0.009. In contrast, 
physical activity does not exhibit a significant relationship with BMI (p = 0.824). 

Conclusion: based on the results, there is correlation between sedentary behavior and BMI, while playtime and physical activity have no correlation 
to the body mass index of e-sports players.
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Влияние игрового времени, сидячего образа жизни и физической 
активности на индекс массы тела киберспортсменов

Анния Шакти Индрапрастха, Фарид Рахман*

Университет Мухаммадия Суракарта, Суракарта, Индонезия 

АННОТАЦИЯ

Цель исследования: определить, влияют ли игровое время, малоподвижный образ жизни и физическая активность на индекс массы тела 
игроков в киберспорт. 

Материалы и методы. В качестве метода отбора участников в данном исследовании использовалась невероятностная выборка со слу-
чайным методом отбора. Общая выборка в данном исследовании составила 386 человек, которые являются игроками киберспорта из Индо-
незии. При анализе данных использовался метод Колмогорова—Смирнова для определения нормальности данных, коэффициент ранговой 
корреляции Спирмена для определения корреляции и порядковая регрессия была использована для определения вклада независимых пере-
менных в зависимую переменную. 

Результаты корреляционного теста показывают, что время игры не имеет значительной связи с индексом массы тела (ИМТ) среди игро-
ков в киберспорт (p = 0,062). При этом сидячий образ жизни демонстрирует значительную связь с ИМТ (p = 0,018), что позволяет предпо-
ложить, что малоподвижный образ жизни может способствовать изменению ИМТ. Более того, малоподвижный образ жизни объясняет 
лишь небольшую часть дисперсии ИМТ (R² = 0,009). Было обнаружено, что наличие физической активности и ИМТ не связаны (p = 0,824). 

Выводы: исходя из полученных результатов, существует взаимосвязь между малоподвижным образом жизни и ИМТ, в то время как вре-
мя игровое время и уровень физической активности не имеют взаимосвязи с индексом массы тела игроков в киберспорт.

Ключевые слова: игровое время, сидячий образ жизни, физическая активность, индекс массы тела, киберспорт
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1. INTRODUCTION
Most e-sports players spend considerable time being 

sedentary, primarily due to high screen time from playing. 
This is concerning as sedentary behavior, especially extended 
gaming duration is associated with increased morbidity and 
mortality. If left unchecked, such a lifestyle can lead to meta-
bolic impairments, making it difficult to process fats and sug-
ars, resulting in weight gain.

The rapid advancement of technology has also influ-
enced the sports industry, thus creating many communi-
ties for individuals to participate in particular sports, such 
as recreational sports, professional interests, or a hobby [1]. 
Consequently, many game developers now organize national 
and international e-sports competitions. Another charac-
teristic is that players tend to remain in a static position for 
extended periods, leading to a predominantly passive rather 
active lifestyle. As a result, e-sports players often engage in 
minimal physical activity, even outside of their gaming ses-
sions [2]. Overweight and obesity, which are generally caused 
by abnormal fat accumulation, are commonly assessed by 
body mass index (BMI) [3].  Previous research has shown 
that increased gaming duration, particularly on weekends, 
correlates with a higher risk of obesity [4]. 

Excessive calorie intake during gaming combined with 
inadequate physical activity for energy expenditure will 

cause an increase in BMI. Research conducted by Subu et 
al. states that BMI index prevalence in adolescents who play 
video games has the following disctribution: underweight at 
32.4 %, normal at 50.4 %, overweight at 10.4 %, and obese, 
which consists of 6.8 % [5].

Overweight and obesity in e-sports players are often 
linked to internal factors, including genetic predisposition 
and other habitual factors, such as an unhealthy diet, stress, 
and low physical activity. These factors lead to excessive ac-
cumulation of energy in the form of adipose tissue, leading 
to changes in the body mass index. Additionally, overweight 
and obesity are associated with significantly increased risk of 
cardiovascular disease (CVD) such as coronary artery dis-
ease and hypertension [6].

According to the “We Are Social” report, Indonesia ranks 
among the top three countries globally in terms of video 
game players, with an estimated 174.1 million active gamers. 
The report highlights that 94.5 % of internet users aged 16–64 
in Indonesia played video games as of January 2022. Studies 
indicate that e-sports players exhibit sedentary behavior for 
an average of 4.2 hours per day during training [7–9].

In general, research related to contribution of long play 
time in online games, sedentary behavior, and the level of 
physical activity to the body mass index is still lacking, espe-
cially when looking at individuals of a young age. However, 
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research on the body mass index of e-sports players is very 
limited.  

This study aims to examine the impact of online gaming 
duration, sedentary behavior, and physical activity levels on 
the body mass index (BMI) of e-sports players. The findings 
are expected to improve researchers’ understanding and abil-
ity to develop high-quality and standardized research pro-
tocols.

2. METHODS
2.1. RESEARCH DESIGN
This study was conducted following the Strengthening 

the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines [10]. It employs a quantitative ap-
proach using observational and cross-sectional study meth-
ods. In this design, data on the correlation between gaming 
duration, sedentary behavior, and physical activity with BMI 
in e-sports players were collected at a single time point [11].

2.2. RESEARCH VARIABLES
This study examines three independent variables: 

playtime, sedentary behavior, and physical activity, and one 
dependent variable, body mass index.

2.3. SAMPLING
Non-probability sampling was employed using an acci-

dental sampling technique, in which e-sports players who fit 
the study criteria were included as participants [12].

2.4. SAMPLE CRITERIA
The inclusion criteria for this study were as follows: in-

dividuals aged 16–30 years, of any gender, classified as semi-
professional, professional, or amateur players who engage in 
video gaming for ≥ 1 hour/day, have actively played video 
games for > 6 months, and are willing to participate in the 
study. The exclusion criteria included participants with a 
history of musculoskeletal injuries unrelated to gaming ac-
tivities affecting the fingers, wrists, hands, elbows, shoulders, 
or back within < 6 months before data collection, as well as 
those with medical conditions that could influence the study 
results, such as neurological disorders (e.g., carpal tunnel 
syndrome, drop hand) and autoimmune diseases.

2.5. OPERATIONAL DEFINITION
Playtime refers to the length of time an individual plays 

video games in a single session. The variable uses the in-
strument Classification of gameplay duration, according to 
Manita et al. The instrument has the following interpreta-
tion: Low: < 3 hours/day; Medium: 3–7 hours/day; Long: > 7 
hours/day [13]. 

Sedentary behavior is an activity that refers to any activity 
carried out outside of sleep time, with minimal calorie out-
put characteristics, namely < 1.5 METs [14].  This study uti-
lized the Sedentary Behavior Questionnaire (SBQ) to assess 
the time spent on nine sedentary activities, such as watching 
television, gaming, sitting while listening to music, talking on 

the phone, performing office work, reading, playing a musi-
cal instrument, engaging in crafts, and traveling by car, bus, 
or train. The SBQ categorizes sedentary behavior as low (< 16 
hours) or high (> 16 hours) [15, 16]. 

Physical activity is any body movement produced by skel-
etal muscles that requires energy expenditure [7]. This vari-
able was measured using the Godin Leisure Time Physical 
Activity Questionnaire.

Body Mass Index (BMI) is a standardized measure used 
to classify overweight and obesity based on the ratio of weight 
to height. To minimize bias, researchers assisted participants 
in completing the questionnaires and provided adapted ver-
sions for Indonesian respondents.

2.6. DATA ANALYSIS
The data was processed using the IBM SPSS 24 and ana-

lyzed through several stages, including univariate, bivariate, 
and ordinal regression analysis.

2.7. ETHICAL CLEARANCE
This research has been approved by the Health Research 

Ethics Committee of the Faculty of Health Sciences, 
Muhammadiyah University of Surakarta, with No.644/
KEPK-FIK/XI/2024.

3. RESULT
The descriptive characteristics of the respondents are 

summarized in Table 1. There is a significant age difference, 
most respondents are aged 16–20 years (46.9 %, n  =  284). 
Regarding e-sport participation, the majority of respondents 
were amateurs (71.2 %, n = 275). There are reports related to 
the duration of professional engagement of respondents who 
play for ≥ 5 years with the number of respondents (52.1 %, 
n = 201). A notable proportion of players had been profes-
sionally engaged in e-sports for ≥ 5 years (52.1 %, n = 201). 
The most commonly used gaming device was mobile devices 
(84.7 %, n  =  327). In terms of gender distribution, males 
(68.9 %, n = 266) outnumbered females (31.1 %, n = 120).

Playtime for most respondents was in the light category 
(1–3 hours) at 49.8 % (n = 192), with an average playtime of 
2 hours/day. The majority had high physical activity levels 
(60.4 %, n  =  231). However, sedentary behavior was nota-
bly high among respondents (79.2 %, n = 300), averaging 26 
hours/week across weekdays and weekends. The Body Mass 
Index (BMI) of most respondents fell within the normal/
ideal category (43.7 %, n = 169).

The Spearman’s rho correlation test showed that seden-
tary behavior (p < 0.05) correlated with BMI, whereas game 
playtime and physical activity (p > 0.05) did not. The r-value 
analysis revealed that sedentary behavior (0.121) had a mod-
erate correlation with BMI, while playtime (0.095) and physi-
cal activity (0.011) had weak or no correlation with BMI.

Ordinal regression analysis indicated that sedentary be-
havior contributed 0.9 % to BMI, with an insignificant effect 
(p > 0.05), suggesting that other unaccounted variables influ-
ence 99.1 % of BMI variations.
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4. DISCUSSION
This study examined the correlation of video game play-

time, physical activity and sedentary behavior to the body 
mass index of e-sports players. The findings confirm that 
sedentary behavior correlates with BMI, while gameplay du-
ration and physical activity do not [17].

 In this study, e-sports players often exhibit sedentary be-
havior, playing in seated or reclined positions for extended 
periods, which can adversely impact health.  Low physical 
activity levels are associated with negative physiological ef-
fects, particularly on the sympathetic and parasympathetic 
nervous systems. This aligns with studies indicating that sed-
entary lifestyles are linked to a decreased quality of life due 
to adverse effects on physical and mental health [18]. In a 
study reporting e-sports physical activity, 90 % of e-sports 
game players only did physical activity for an average of one 
hour per day [19]. This is in line with research conducted by 
Goldfield et al. Games may have unique features that encour-
age gamers to continue playing for long periods, increasing 
the total time spent sedentary [20].

The study by Juhász et al. found that weight management 
through increased physical activity can prevent BMI eleva-
tion [21]. This aligns with the current study’s findings, where 
overweight and obese e-sports players showed a low risk of 
BMI increase, as they reported high levels of physical activity 

and an average playtime of 2.9 hours/day, which falls in the 
low category. Many e-sports players also engage in intense 
physical exercises, such as gym workouts. However, this study 
found no correlation between BMI and video game playtime, 
in contrast to other research suggesting that playing games 
for more than an hour daily is associated with higher rates of 
overweight and obesity [21, 22].

A key reason for BMI variance may be the lack of stan-
dardized gaming duration measures, as e-sports games vary 
in intensity. Some involve significant physical engagement, 
while others rely on cognitive or strategic play. Moreover, 
physical activity’s effect on BMI may be influenced by factors 
such as exercise frequency and intensity. Other unexamined 
variables, including diet, sleep quality, and stress levels could 
also contribute to BMI fluctuations. This is consistent with 
Başoğlu et al, who found an inverse relationship between 
BMI and physical activity, with obese e-sports players exhib-
iting lower activity levels and longer sedentary periods [23].

Based on the results, there was no significant correlation 
between body mass index (BMI), video game playtime and 
physical activity due to the very small number of professional 
e-sports respondents and low average daily gaming duration 
[24]. Many e-sports players engage in high-intensity physi-
cal activities, such as gym workouts, soccer, and badmin-
ton, aligning with Giakoni–Ramírez et al. who reported that 

Assessed for elligbility by October 1st

Excluded (n = 25)  

 < 18 years (n = 20)  
 Refuse to participate (5)  

Included (n = 390) 

Included in the study and according to 
study criteria (n = 390)  

 Participants aged 16–30, who 
actively playing video games  
> 6 months 

Data entry is incomplete or 
answers is not compatible =14 

Analyzed (n = 386) 

Identification 

Inclusion 

Analysis 

Follow-up (n = 386) Follow-up 
Fig. Flow Chart Diagram for research sampling.
Рис. Блок-схема выборки для исследования.
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Table 1 

Statistics on Demographic Characteristics of Respondents

Таблица 1 

Статистика по демографическим характеристикам респондентов

Variable Category n (%) Minimum Maximum Median Mean SD

Age
16–20 284 46.9

16 27 20.00 19.38 2.29221–23 95 24.6
24–27 7 10

e-sport participation
Amateur 275 71.2

NA NA NA NA NASemi-professional 87 22.5
Professional 24 6.2

Duration of professional 
engagement

≥ 6 months 79 20.5
NA NA NA NA NA≥ 2 years 106 27.5

≥ 5 years 201 52.1

Devices
Mobile 327 84.7

NA NA NA NA NAComputer 56 14.5
Console 3 0.8

Gender
Male 266 68.9

NA NA NA NA NA
Female 120 31.1

Playtime video games
(hours/day)

Low 192 49.8
1.0 15.0 3.000 2.955 1.927Medium 175 45.3

High 19 5

PA
Less active 26 6.8

0 119 27.00 34.08 21.663Moderately active 129 66.8
Active 231 60.4

Sedentary
Low 86 22.6

2.75 79.00 23.75 26.32 13.412
High 300 79.2

BMI

< 18.49 83 21.7

14.6 44.5 21.30 22.22 4.613
18.5–22.9 169 43.7
23–24.9 38 9.8
25–29.9 76 20
≥ 30 20 5.8

Note: playtime (low: < 3 hours, medium: 3–7 hours, long: > 7 hours), sedentary behavior (low: ≤ 16 hours on weekdays and weekends, high: 
> 16 hours on weekdays and weekends), physical activity (low: < 14, moderate: 14–24, high: > 24), BMI: Body Mass Index (underweight: < 18.49, 
normal or ideal: 18.5–22.9, overweight: 23–24.9, obesity I: 25–29.9, obesity II: ≥ 30), n: sample size, NA: not applicable SD: standard deviation.
Примечание: игровое время (низкое: < 3 часов, среднее: 3–7 часов, длительное: > 7 часов), сидячий образ жизни (низкий: ≤ 16 часов 
в будни и выходные, высокий: > 16 часов в будни и выходные), физическая активность (низкая: < 14, умеренная: 14–24, высокая: > 24), 
BMI — индекс массы тела (недостаточный вес: < 18,49, нормальный или идеальный: 18,5–22,9, избыточный вес: 23–24,9, ожирение I: 
25–29,9, ожирение II: ≥ 30), n: размер выборки, NA — не применимо, SD — стандартное отклонение.

Table 2 

Bivariate and Regression Analysis 

Таблица 2 

Бивариационный и регрессионный анализ

Variable independent
Spearman correlation Ordinal regression
Sig (p) R Sig (p) R2

Playtime (hours/day) 0.062 0.095
PA 0.824 0.011
Sedentary behavior 0.018 0.121 0.067 0.9 %

* Statistically significant at p < 0.005.
Note: r: correlation coefficient, PA: physical activity, R2: coefficient of determination.
* Статистически значимо при p < 0.005.
Примечание: r — коэффициент корреляции, PA — физическая активность, R2 — коэффициент детерминации.
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professional e-sports players meet or exceed international 
physical activity recommendations for performance enhanc-
ing. In contrast, amateur players often game for leisure or 
stress relief, leading to lower total gaming hours. Given these 
two aspects, BMI management in e-sports players remains 
feasible [25].

According to research conducted by Luciano et al. more 
than 90 % of students from first year to sixth year during 
the lockdown period spent more than 6 hours per day in 
a sitting position. Additionally, most students (52 %) fell 
into the ‘high sitting — high active’ category, which is de-
fined as individuals who sit more than 6 hours per day and 
engage in physical activity with an intensity of more than 
16 MET-hours per week [26]. These findings suggest that 
high physical activity levels are not always directly propor-
tional to low sedentary behavior. Similarly, van der Ploeg 
and Hillsdon differentiated sedentary behavior from physi-
cal inactivity, noting that individuals can be both highly 
sedentary and moderately active. On any given day, an 
individual is going about their day; the individual drives 
to work in the morning then sits behind a computer and 
attends meetings all day at work. After work, however, 
the evening was classified into the moderately active cat-
egory, as the individual ran for 30 minutes, meeting the 
physical activity target recommended by the World Health 
Organization (WHO) [27].

This study examined the correlation between body mass 
index (BMI), video game playtime, physical activity, and 
sedentary behavior in e-sports players. The results indicat-
ed that e-sports players’ BMI significantly differed from the 
Noncommunicable diseases Risk Factor Collaboration BMI 
population reference data, with more players categorized as 
having normal weight or being overweight. A healthier BMI 
was associated with higher perceived physical activity (PA) 
levels and general health. Players ranked in the top 10 % were 
significantly more physically active than the other 90 % [2]. 
The study emphasizes the importance of exercise for obese 
individuals, recommending at least 150 to 300 minutes of 
moderate-intensity exercise per week. While there was no 
significant correlation between video game playtime and 

physical activity with BMI, sedentary behavior was found to 
be correlated with BMI. Given the rapid growth of e-sports, 
the study suggests that the government could create poli-
cies to encourage physical activity in the e-sports commu-
nity. In line with this, the establishment of Pendidikan Bakat 
E‑Sports Indonesia (PERENASI) aims to foster e-sports ath-
letes, providing programs that enhance both technical and 
physical skills while promoting a healthy, active lifestyle to 
combat sedentary behavior [28].

The results of this study may guide physiotherapists in 
treating obese patients by emphasizing lifestyle changes, such 
as a healthy diet and physical exercise, over medication alone.

A limitation of this study is that all variables relied on 
self-report. For example, it was found that individuals un-
der-reported their weight and over-reported their height 
and activity levels, making the research data difficult to read. 
Research on the body mass index of e-sports players is still 
very limited. Only one study showed that the average player’s 
body mass index (BMI) could be classified as normal [29]. 
In contrast, research examining the correlation between vid-
eo game use and BMI status remains unclear. For example, 
video game players’ BMI was higher than non-players [2]. 

 For future research direction, it is recommended to use 
more objective and gold standard measurements so that the 
data received is more valid and reliable, such as for the du-
ration of playing games can use Screen Time Tracker, for 
physical activity can use ActiGraph accelerometer, and for 
sedentary behavior can use BodyMedia FIT or can also use 
ActiGraph accelerometer. Additionally, stratified random 
sampling and studies incorporating dietary habits, stress, 
and sleep quality are recommended for comprehensive BMI 
analysis in e-sports players [30].

5. CONCLUSIONS
Based on the results, there is correlation between seden-

tary behavior and BMI. No significant correlation was found 
between video game playtime, PA, and BMI. E-sports players 
were suggested to benefit from shorter play durations, bal-
ancing gaming and physical activity. further research with 
more diverse data is needed for clearer results.
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