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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 R*> = 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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BnusaHue nrpoBoro BpemeHu, cugsvero o6pa3a XU3HU U (bVI3VI‘IeCKOVI
dKTUBHOCTU Ha UHAEKC MacCCbl Tena KVI6epCI10pTCMeHOB

Annus lllaxkmu Vnopanpacmxa, @apuo Paxman*

YHusepcumem Myxammadus Cypakapma, Cypakapma, MHJoHe3us

AHHOTAITUS

Ilens McCIeROBAaHNUS: OLPENEINTD, BUAIOT /I UTPOBOE BpeMsi, MaJIOTIOfBIDKHBIIT 00pa3 KU3HN 1 (psMIecKas aKTUBHOCTD Ha MHIEKC MacChl Tejia
UTPOKOB B KMOEpPCIopT.

Marepuainel 1 MeTOfbI. B KadecTBe MeTOa 0TOOpPA YIACTHMKOB B JAHHOM MCC/IE[OBAHNI UCIIONb30BANaCh HEBEPOSTHOCTHASI BBIOOPKA CO CITy-
YaifHBIM MeTOROM oT6opa. Ob1as BbI6OpKa B JaHHOM MCCIIEOBAHUI COCTaBIIA 386 UelOBeK, KOTOpBIe SIBIAI0TC UTPOKamu Kubepcrmoprta us MHpmo-
Hesuu. [Tpu aHa/mM3e JaHHBIX MCTIONb30BasCs MeTof, KonmoropoBa—CMuUpHOBa Jist Olpefie/ieH sl HOPMalbHOCTH JAHHBIX, K09 UIMEHT paHTOBOIL
xoppersuyy CrmpMeHa [yIst OIpefeieHNsI KOPPesLN U IOPS[KOBast perpeccust 6blIa NCIIO/Ib30BaHa [JIsI OIIpefe/ieHNsI BK/Iaia He3aBIICUMBIX Ilepe-
MEHHBIX B 3aBUCHMYIO IePEMEHHYIO.

PesynbTaThl KOPPE/LALMOHHOTO TeCTa MOKAa3bIBAIOT, YTO BPeMs UIPBI He IMeeT 3HAYMUTEIbHON CBA3M ¢ MHAeKkcoM Macchl Tena (VIMT) cpemu urpo-
KOB B Kubepcropt (p = 0,062). ITpu atoM cuasamit 06pas XMU3HM eMOHCTpUPYeT 3Ha4nTenbHyk0 cBsa3b ¢ VIMT (p = 0,018), 4To mMO3BO/IsIET IPEAIIO-
JIOXMNTb, YTO MAJIOIIOMBIDKHBI 06pas KM3HU MOXKeT CrocobcTBoBaTh n3MeHeHno VIMT. Boree Toro, MajonoaBIDKHBIL 06pa3 KU3HM OOBICHIET
nuib HeGonbiuyo yacts aucnepcuu VIMT (R? = 0,009). Bsuto o6HapyskeHo, 4T0 Hammaue Gpusndeckoit aktusHoctn u VIMT He cBssansl (p = 0,824).

BbIBOJBI: 1ICXOJIs1 M3 IOy YeHHBIX PE3y/IbTATOB, CYIECTBYET B3aMMOCBSI3b MEXK/[Y Ma/IOIOABIDKHBIM 06pasoM xusuu 1 VIMT, B To BpeMs Kak Bpe-
M UTPOBOE BpeMs I yPOBeHb (pU3NIeCKOil aKTVBHOCTY He IMEIOT B3aMIMOCBA3M C MHIEKCOM MAcChI Te/la UTPOKOB B KIOEPCIIOpPT.

Kniouesvie cnoea: urpoBoe BpeMsi, Cupstunit 06pas )m3Hu, pusndeckas akTUBHOCTD, MHIEKC MAcChl Tela, KNOepCropT

Bnaronap]-locnl: ABTOPBI BbIpa’karoT I‘)Iy601(y}0 IIPU3HATENbHOCTD BCEM ,E[O6p0B0}IbI_IaM, TNIPUHABIINM Y4aCTNE B 3TOM MCCIENOBaAaHNN.
KOH(I)II]/IKT MHTEPECOB: ABTOPHI 3AABJIAIOT 06 OTCYTCTBUN KOH(l)}'II/IKTa VIHTEPECOB.
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1. INTRODUCTION cause an increase in BMI. Research conducted by Subu et
Most e-sports players spend considerable time being al. states that BMI index prevalence in adolescents who play
sedentary, primarily due to high screen time from playing. video games has the following disctribution: underweight at
This is concerning as sedentary behavior, especially extended 32.4 %, normal at 50.4 %, overweight at 10.4 %, and obese,
gaming duration is associated with increased morbidity and which consists of 6.8 % [5].
mortality. If left unchecked, such a lifestyle can lead to meta- Overweight and obesity in e-sports players are often
bolic impairments, making it difficult to process fats and sug- linked to internal factors, including genetic predisposition
ars, resulting in weight gain. and other habitual factors, such as an unhealthy diet, stress,
The rapid advancement of technology has also influ- and low physical activity. These factors lead to excessive ac-
enced the sports industry, thus creating many communi- cumulation of energy in the form of adipose tissue, leading
ties for individuals to participate in particular sports, such to changes in the body mass index. Additionally, overweight
as recreational sports, professional interests, or a hobby [1]. and obesity are associated with significantly increased risk of
Consequently, many game developers now organize national cardiovascular disease (CVD) such as coronary artery dis-
and international e-sports competitions. Another charac- ease and hypertension [6].
teristic is that players tend to remain in a static position for According to the “We Are Social” report, Indonesia ranks
extended periods, leading to a predominantly passive rather among the top three countries globally in terms of video
active lifestyle. As a result, e-sports players often engage in game players, with an estimated 174.1 million active gamers.
minimal physical activity, even outside of their gaming ses- The report highlights that 94.5 % of internet users aged 16-64
sions [2]. Overweight and obesity, which are generally caused in Indonesia played video games as of January 2022. Studies
by abnormal fat accumulation, are commonly assessed by indicate that e-sports players exhibit sedentary behavior for
body mass index (BMI) [3]. Previous research has shown an average of 4.2 hours per day during training [7-9].
that increased gaming duration, particularly on weekends, In general, research related to contribution of long play
correlates with a higher risk of obesity [4]. time in online games, sedentary behavior, and the level of
Excessive calorie intake during gaming combined with physical activity to the body mass index is still lacking, espe-
inadequate physical activity for energy expenditure will 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
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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/X1/2024.

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 BML

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 Juhasz 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
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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
Basoglu 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-Ramirez et al. who reported that
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Table 1
Statistics on Demographic Characteristics of Respondents
Ta6bnumna 1
CrarucTuka no femMorpauaeckum xapakTepucTHKaM peclOHIEHTOB

Variable Category n (%) Minimum Maximum Median Mean SD
16-20 284 46.9

Age 21-23 95 24.6 16 27 20.00 19.38 2.292
24-27 7 10
Amateur 275 71.2

e-sport participation Semi-professional 87 22.5 NA NA NA NA NA
Professional 24 6.2

Durati conal > 6 months 79 20.5

uration of professional 275 g 106 [275 |NA NA NA NA NA

engagement
> 5 years 201 52.1
Mobile 327 84.7 NA

Devices Computer 56 14.5 NA NA NA NA
Console 3 0.8
Mal 266 68.9

Gender =< NA NA NA NA  |NA
Female 120 31.1

Plvtime vid Low 192 498

ayRITIe video games Medium 175 [453 |10 15.0 3.000 2955 |1.927

(hours/day) -
High 19 5
Less active 26 6.8

PA Moderately active 129 [66.8 0 119 27.00 34.08 21.663
Active 231 60.4
Low 86 22.6

Sedentary - 2.75 79.00 23.75 26.32 13.412
High 300 [79.2
< 18.49 83 21.7
18.5-22.9 169 43.7

BMI 14.6 44.5 21.30 22.22 4.613
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.
ITpuMevaHme: UTPOBOe BpeMst (HU3KOe: < 3 4acoB, CpeiHee: 3—7 4acoB, AMUTENbHOE: > 7 4acoB), CUAA4MIT 00pas >kusHM (HUSKuit: < 16 yacoB
B 6YJIHI/[ ¥ BBIXOJIHbIE, BBICOKIIL: > 16 4acOB B 6YJIHI/[ ¥ BBIXOJIHBIE), (bmanecxaﬂ aKTUBHOCTD (HU3Kas: < 14, yMepeHHas: 14-24, BpIcoKas: > 24),
BMI — uHzaekc Maccel Tena (HeZOCTaTOYHbIN BeC: < 18,49, HOpMaIbHbI Min raeanbHblin: 18,5-22,9, n3bprTounblit Bec: 23-24,9, oxxupenue I:
25-29,9, oxupenue II: > 30), n: pasmep Bbi6Opku, NA — He pumeHnmo, SD — CTaHFApTHOE OTKIOHEHNE.

Bivariate and Regression Analysis

buBapuanoHHbIii M perpeccMOHHBII aHANTN3

Table 2

Tabnuma 2

X . Spearman correlation Ordinal regression
Variable independent . - S
Sig (p) R Sig (p) R
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: : correlation coefficient, PA: physical activity, R* coefficient of determination.

" CraTuctudecky 3Ha4nMo npu p < 0.005.

[Ipumedanue: r — ko3 duryeHT Koppensnun, PA — dusndeckast akTUBHOCTb, R? — K09 GUIMEHT e TepMUHALINIL.
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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

Abbreviations
BMI: Body Mass Index; E-Sports: Electronic Sports; PA: Physical
Activity; MET: Metabolic Equivalent.

Authors’ contribution:

Annya Shakty Indraprastha — conceptualization, methodology,
investigation, data collection and interpretation, writing — original
draft, writing — editing, visualization, project administration, and for-
mal analysis.

Farid Rahman — conceptualization, methodology, writing — orig-
inal draft, writing — editing, visualization, and project administration.
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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.

A66peBuaTypnI
VMT: wunpexc Mmaccel Tema; E-Sports: Kubepcmopt;
dusnveckada aktuBHocTb; MET: MeTa6ommueckuit 95KBUBaIEHT.

PA:

Bknap aBTOpOB:

Annnsa lllaktu VinppanpacTxa — KOHIENTYanM3alus, METO/0-
JIOTUA, UCCIefOBaHme, COOp 1 MHTEpIpeTalusa JaHHBIX, HAIMCAHNe —
TIepBOHAYA/IBHBIN MPOEKT, HAIlMCaHNe — PefaKTUpPOBaHNe, BU3yaln-
3a1ys, afMUHUCTPUPOBaHMe IPOEKTa 1 (pOpMaIbHBIII aHANIU3.

@apup PaxMan — KOHIENTyanm3alysi, MeTOMONOTM, HaIuca-

HHUEe — HepBOHa‘{a}IbeHZ IIPOEKT, HallICaHM€ — pe€JaKTpOBaHNE, BU-
3yanmsanya 1 aIMUHUCTPUPOBAaHNE IIPOEKTA.
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