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Abstract 

The public's interest in the world of esports is increasing, both nationally and interna-
tionally. The current generation's participation, along with the government's support 
through prestigious competitions, is producing promising talents. The ambition to 
compete in esports games has caught the attention of researchers, as the process of 
engaging the body's functions can lead to physical problems that affect performance. 
Musculoskeletal disorders that occur involve the accumulation of various factors, 
which are considered disruptive to players. The highest reported prevalence of com-
plaints is in the neck region, with varying levels of pain. The aim of this study is to 
determine the relationship and influence of age, gender, player type, duration of play, 
length of participation, and stress levels on the functional ability of esports players' 
necks. Through observational analytical research with a cross-sectional approach, re-
searchers analyzed statistically to find the relationship and influence. The results 
showed that gender and stress level variables have a weak relationship and influence 
on the occurrence of neck disability. Meanwhile, the player type, age, duration of play, 
and length of participation variables do not seem to correlate with the functional ability 
of the neck.  Further research is needed on the effect of stress levels experienced by 
individuals that affect their physical performance in performing functional activities in 
the field of esports.  
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INTRODUCTION 

Public interest in esports in Indonesia is relatively 

high. Indonesia ranks 17th in the world gaming market 

with rapid development. In Southeast Asia, Indonesia 

accounts for 43% of the total 274.5 million gamers 

(Hidayah, 2022). The growing number of enthusiasts 

has reached 40 million gamers, along with the many 

esports competitions, such as prestigious events like the 

Pekan Olahraga Nasional (PON), Sea Games, and 

Asian Games (Kemenpora, 2022). Pengurus Besar Es-

ports Indonesia (PBESI) supports and facilitates esports 

athletes to optimally achieve "results" according to the 

progress of the esports ecosystem (Prasatya, 2022). 

This is evidenced by the achievements of Indonesian 

esports athletes, one of which is in the IESF 14th World 

Esports Championship 2022, where they won 3 gold 

medals in the Dota 2, eFootball, and Mobile Legends 

games, as well as 1 bronze medal in the CS: GO Wom-

en category (Bestari, 2022). 

During the process of practicing and competing in 

esports games, the risk of injury to esports players can 

occur due to the tendency of non-ergonomic postures 

and repetitive movements  (Palanichamy et al., 2021). 

Approximately more than 40% of esports athletes com-

plain of musculoskeletal pain. Nintendonitis and Nin-

tendo Neck have been reported in many esports players, 

as well as tennis elbow, leaguer's shoulder, and gamer's 

thumb (W. Lam et al., 2022). The prevalence of esports 

players' physical problems is based on the most com-

mon complaints in the neck, with a percentage of 40%, 

followed by complaints in the fingers (38%) and head 

(32%) with different pain levels (W. Lam et al., 2022). 

The cervical spine is able to control the movement of 

the head region and deliver nerve signals to and from 

the brain through the spinal cord. However, it is vulner-

able to injury if it receives excessive load on the head 

(King, 2018) Through the spinal cord, the cervical spine 

transmits and receives nerve impulses to and from the 

brain, allowing it to control head movement. But if the 

head is subjected to an extreme load, it could get in-

jured (Ansaripour et al., 2022) Neck pain conditions are 

commonly found in musculoskeletal disorders, which 

are non-specific problems due to specific problems 

such as trauma, such as whiplash (Jull et al., 2008). 

Neck pain is classified as pain that did not interfere 

with daily activities (grade I-II), neurological pain 

(grade III), and pain due to major structural disorders 

(grade IV), including duration of pain and whiplash-

associated disorder (Fredin & Lorås, 2017). Neck prob-

lems, especially trauma, directly affect the vital struc-

tures of the neck, consisting of airways, blood vessels, 

the innervation system, and the gastrointestinal tract 

(Salinas & Brennan, 2023). 

The sitting posture pattern of esports players with 

a forward head and rounded shoulder position has im-

plications for physical ailments of the musculoskeletal 

system. In a study conducted to 50 elite male mobile-

gaming athletes who were lineup players from ten pro-

fessional MOBA Tournament teams held in Shanghai 

in 2021, it was found that the prevalence of pain loca-

tions experienced with the most significant percentage 

was in the neck and back regions among 42% of re-

spondents (W. K. Lam et al., 2022). Forward head pos-

ture measured by the craniovertebral angle method 

shows an angle below 53 degrees (D. Y. Lee et al., 

2017). Malalignment of the head and neck will increase 

pressure on the posterior cervical aspect, affecting the 

length of tension of the neck muscles. In addition, there 

is an increase in neck muscle activity, retraction of neck 

movement, and disruption of cervical proprioception 

(Ghamkhar & Kahlaee, 2019). Complications resulting 

from prolonged activation of the neck and back muscles 

are strain and fatigue. Muscle fatigue triggers functional 

weakness of vertebral support and increases mechanical 

stress on ligaments and intervertebral discs, resulting in 

pain and musculoskeletal discomfort (W. K. Lam et al., 

2022). In addition, the rounded shoulder posture is 

characterized by the protraction of the acromion in front 

of the center of gravity (COG) line, which causes 

changes in scapular kinematics and correlated muscle 

activity, increasing the pressure that results in shoulder 

pain and dysfunction (Fathollahnejad et al., 2019).  

The prevalence of neck pain is caused by different 

factors, including inadequate ergonomic positions when 

using electronic devices, repetitive and fast movements, 

static positions, and prolonged sitting, as well as indi-

vidual factors, including age, gender, and history of 

musculoskeletal pain. It is also supported by psychoso-

cial factors such as stress and depression (Batatolis & 

Karatrantou, 2023). Neck pain disorders that occur have 

levels that are considered annoying to disabling. The 

impact felt by sufferers ranges from ignoring pain to 

restricting participation in daily activities (Jull et al., 

2019). Neck pain conditions vary in severity from mild-
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ly bothersome to profoundly disabling. Individuals ex-

perience various effects, from enduring the pain to sig-

nificantly limiting their ability to engage in everyday 

tasks (Pirnes et al., 2020). Device placement affects 

neck posture alignment, where computer height deter-

mines neck flexion or neck extension, which is associ-

ated with musculoskeletal disorders, including the 

height of the keyboard relative to the elbow, which in-

creases the risk of neck stiffness (Vledder et al., 2015). 

Muscle stiffness can be disruptive, ranging from dis-

comfort and dull pain to difficulty that has a significant 

effect on activity (Bailey, 2011).  Muscle stiffness can 

be annoying, ranging from painful and unpleasant to a 

problem that has a significant impact on activity, espe-

cially in activities that require an extensive range of 

motion (Chino et al., 2018). The level of muscle load-

ing is a factor that affects biomechanical aspects, espe-

cially the neck and back. Static biomechanical loading 

of the neck in a flexi-head posture can increase loading 

and fatigue in the neck extensor muscles and shoulder 

neuromusculature (Salk et al., 2018). Continuous over-

activation of low-threshold motor units risks overload 

and damage, with associations at each different loading 

level. Low levels lead to neck inflammatory pain syn-

drome, while high levels of association lead to muscle-

specific disorders (Nimbarte et al., 2012).  Continuous 

overactivation of low-threshold motor unit causes over-

load and damage, with associations at various loading 

levels. Low levels cause neck inflammatory pain syn-

drome, a musculoskeletal disorder caused by excessive 

strain in the area (Garosi et al., 2023). The symptom of 

a neuromuscular disorder that often occurs is weakness 

in the neck muscles needed to keep the neck upright 

and not fall to either side. Weakness may occur in the 

extensor muscles of the neck, but both extensor and 

flexor muscles are affected. Patients with weakness 

tend to feel increased difficulty and fatigue when using 

the affected muscles (Khadilkar et al., 2017).  

Devices that are often used are mobile phones and 

laptops or computers (Visual Display Terminals) with 

an average usage duration of 1-4 hours per day, which 

is associated with the appearance of musculoskeletal 

symptoms such as neck pain, back pain, and shoulder 

pain (Bogdănici et al., 2017). College esports players 

practice for 3-10 hours per day before facing competi-

tion (Difrancisco-donoghue et al., 2019). Working with 

a neck posture that is not ergonomic for a long time can 

increase muscle loading and fatigue, reducing the 

strength and endurance of the neck flexor muscles and 

triggering pain. The neck extensor muscles will find it 

difficult to fully relax, and there is an increase in neck 

flexor muscle activity during flexion, which, if it occurs 

repeatedly and for a long time, causes pain and injury 

(Zabihhosseinian et al., 2015). Musculoskeletal injuries, 

pain, impaired muscle coordination, and poor concen-

tration affect the athlete physically, mentally, and emo-

tionally, impairing decision-making and decreasing per-

formance in play (W. Lam et al., 2022). Performance in 

terms of cranio-cervical flexion is measured based on 

the ability of esports players to maintain the level of 

pressure activated by the number of repetitions on the 

neck, which is affected due to pressure injuries and re-

petitive static neck posture (Nintendo neck) when play-

ing esports games (Gallego Izquierdo et al., 2016; W. 

Lam et al., 2022). 

Research on the risk factors that contribute to a 

decrease in the functional ability of the neck of esports 

players is important because it forms the basis for 

building physiotherapy programs to improve perfor-

mance and prevent injuries in esports players who cur-

rently lack a standardized protocol. Previous studies 

have only observed risk factors with a single variable, 

not simultaneously reviewing multifactor risk variables. 

This study objectively observed the risk variables po-

tentially predisposing to decreased neck functional abil-

ity in esports players. 

 

METHODS 

The type of research conducted was quantitative 

research with an observational analytic research design, 

and the data were analyzed statistically without provid-

ing intervention to respondents. The approach in this 

study was a cross-sectional study to describe the corre-

lation and contribution of risk factors (type of player, 

age, duration of playing esports games, joining period, 

gender, and stress level) to the functional ability of the 

neck in esports players. This study was conducted 

online through a virtual form platform from January to 

March 2024. 

Participants  

The research population was made up of esports 

players in Indonesia. The sample in this study amount-

ed to 284 people who were previously filtered accord-

ing to the sample criteria determined by the researcher. 
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Sampling Procedures 

The sample was taken using a non-probability 

sampling technique with incidental sampling, which 

involved drawing samples based on chance factors and 

in accordance with the characteristics determined by the 

researcher. In this study, the sample was taken based on 

the following inclusion criteria: active professional or 

amateur esports players, willing to be respondents, pro-

fessional esports players with an average of 42 hours of 

play per week, and amateur esports players with an av-

erage of 21 hours of play per week. In addition, exclu-

sion criteria were considered, including having a history 

of neck, hand, and wrist injuries with moderate to se-

vere levels; being in the recovery period after neck, 

hand, and wrist injuries within ≤ 6 months; and having 

indications of certain medical conditions. 

Materials and Apparatus 

The research population was made up of esports 

players in Indonesia. The sample in this study amount-

ed to 284 people. The questionnaire media used re-

quested demographic data from respondents, including 

age, gender, type of player, duration of play, joining 

period, and stress level. The six variables were catego-

rized and then tested to determine their correlation and 

contribution to neck functional ability. Specifically for 

stress levels, the questionnaire instrument was taken 

from the Beck Depression Inventory (BDI) II scale, and 

the measurement of neck functional ability used the 

Neck Disability Index (NDI) measurement scale. The 

questionnaire instrument had an ICC score of 0.86/0.89. 

ICC interpretation of scores between 0.75-0.90 was 

considered good. The measurement of neck functional 

ability used the Neck Disability Index (NDI) measure-

ment scale with an ICC score of 0.92 (95% CI 0.85-

0.96) with a testing interval time of 1 week. Measure-

ments were taken for respondents aged ≥18 years. ICC 

interpretation of a score >0.90 was considered very 

good. 

Procedures 

The researcher prepared and disseminated the 

questionnaire to be used in the data collection process 

online and offline. At the beginning of the question-

naire, informed consent was included as a sign that the 

filler was willing to become a research respondent. The 

questionnaire was filled out independently; the re-

searcher only monitored the filling process and incom-

ing data. The data collected were then filtered accord-

ing to the criteria determined by the researcher. 

Design or Data Analysis 

The research was conducted using observational 

methods and online and offline questionnaire distribu-

tion, resulting in 471 people who were willing to be-

come respondents. The data collected provided a deep 

insight into the state of the esports community on the 

ground. Of the total respondents, the analyzable data 

from 284 participants presented a comprehensive pic-

ture of their views and experiences on neck functional 

ability. The data were processed through a normality 

test to determine whether or not the data distribution 

was normal. After the test showed the data were not 

normally distributed, the data were analyzed with the 

Spearman and Kendall-Tau correlation tests to see 

whether or not there was a relationship. Moreover, the 

data were analyzed through ordinal logistic regression 

and binary regression tests to see the contribution of 

independent variables to the dependent variable. 
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RESULT 

The variables of gender and type of player through 

the Kendall-tau test show different results, where gen-

der correlates (p = 0.001) with a positive relationship 

direction. In contrast, the kind of player shows the op-

posite (p = 0.539). Using the Spearman correlation test, 

other variables show no relationship to functional abil-

ity, unlike the stress level (p=0.000), which has a nega-

tive relationship with the functional ability of the neck. 

Then, the logistic and binary regression tests, show an 

influence in the significance values of age, gender, join-

ing period, stress level, and playing duration. Gender 

has a weak strength of influence (R²=0.169) on neck 

functional ability, as did stress level in the minimal de-

pression category (R²=0.165). 

 

DISCUSSION 

In the previous research conducted by Kazemi-

nasab et al., it was stated that gender demographic char-

acteristics, as a biological risk factor, can affect the 

prevalence and development of neck pain events 

(Kazeminasab et al., 2022). However, in a cross-

sectional retrospective study by (Koh et al., 2020), 

women, as they age, have a significant impact on disa-

bility due to a decrease in skeletal muscle mass. This 

contradicts the data obtained, where men are more at 

risk of neck disability than women due to the unbal-

anced proportion of respondents in the gender variable. 

Stress due to pressure in playing or competing in 

esports games is linked to the duration of play; the 

longer the game process is carried out, the longer the 

stress pressure is felt. Stress also triggers physical prob-

lems such as disruption of sleep due to insomnia (Yasin 

et al., 2022), known based on the reports of respondents 

who filled out this research questionnaire Stress also 

triggers physical problems such as disruption of sleep  

 

 

due to insomnia, as reported by respondents who filled 

out this research questionnaire. The incidence of chron-

ic neck pain is double in individuals with mental disor-

ders and is associated with pain severity. This plays a 

role in altering central pain processes at the vertebral, 

brainstem, or cortical level, with manifestations being 

remote hyperalgesia  (Kazeminasab et al., 2022). The 

stress factor in gender differences also needs to be un-

derlined due to the significance that women are twice as 

at risk as men, but this should not be underestimated so 

that the risk of increased stress that interferes with func-

tion occurs. On the flip side, age is also a predictor of 

stress incidence. Adolescence is the peak of stress inci-

dence, starting to decrease and stabilize as it enters the 

adult phase (Salk et al., 2018). The existence of a rela-

tionship and influence is in line with previous research.  

However, there are differences in research (W. K. Lam 

et al., 2022) where what affects functional abilities, es-

pecially the incidence of neck pain, is high-stress levels. 

Esports players who engage in intense gaming are at 

risk of mental disorders due to neglect of emotional, 

social, and psychological situations and conditions that 

indirectly interfere with physical health. Due to the de-

mands of the esports world, players can be diagnosed 

with Internet Gaming Disorder, which can accumulate 

various aspects that affect physical and psychosocial 

health (Franks et al., 2022). 

Based on the research (Kazeminasab et al., 2022), 

age is the same as gender, which can influence and de-

velop the prevalence of neck pain. The age categoriza-

tion in this study is adolescence and young adulthood, 

namely 17-32 years. The age range that contributes to 

neck disability is 17-24 years old, which, according to 

the World Health Organization (WHO), falls into the 

adolescent category. Musculoskeletal disorders in ado-

lescents influenced by factors such as sleep disturb-

ances, mental health, and physical inactivity contribute 
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to the incidence of neck pain (Jahre et al., 2021).  Ado-

lescents have more excellent muscle stability than those 

of the age above because the prevalence of neck pain 

incidence is in line with the increasing age of a person 

(Biomedika & Belakang, 2019). Adolescence is a peri-

od of growth and development of strength and muscle 

mass, which can be maximized if trained with high-

intensity exercise that can improve musculoskeletal and 

metabolic outcomes (Brown et al., 2017). However, in 

this study, the variation in age levels categorized by 

researchers was not significantly significant, mainly 

because the range included adolescents to early adult-

hood. Hence, the neck musculoskeletal conditions expe-

rienced between categories were not much different, 

and it could not be concluded that there were differ-

ences in the relationship and influence that appeared. In 

contrast, the research conducted by Arif Pristianto et 

al., 2022 showed that 21-30 years of age was the most 

common age that reported the incidence of neck pain, 

and one of the factors that followed was the history of 

previous neck pain (Pristianto et al., 2022). 

Each player has varying activity intensity and is 

influenced by physical fitness, which affects function 

(Franks et al., 2022). Physical conditions are related to 

the strength and muscle power of esports players 

(Saraya et al., 2018). In this case, there is a discrepancy 

with previous research (W. K. Lam et al., 2022), where 

athletes or professional players must maintain full at-

tention for 2-3 sets of play, which triggers fatigue and 

complaints of neck pain with the highest prevalence 

(40%). Only the intensity of play between athletes and 

amateur players is different. However, health status 

measured through physical activity does not show sig-

nificant differences where both are active for about 8.8 

(±10.7) hours per week, exceeding the recommendation 

of 2.5 hours per week by WHO (Rudolf et al., 2022). 

Player status determines the risk of functional ability 

problems, focusing on professional athletes who are 

more at risk of recurrent injury due to the strength and 

conditioning training performed in preparation for com-

petitions where anti-gravity neck muscles are strength-

ened and activated. Recreational players, on the other 

hand, often have an imbalance of trained muscles, so 

there is a possible risk of functional impairment (Ilsya 

et al., 2023; Solikah et al., 2023). 

The length of time spent playing esports games 

was initially thought to be the accumulation of years of 

playing that may cause neck musculoskeletal problems. 

However, this contradicts the theory that muscles work-

ing for long periods or with heavy loads contribute to 

adaptation, so muscles will have better endurance ca-

pacity and gain greater mass (Hughes et al., 2018). 

Good physical health management from players sup-

ports the adaptation process, such as professional play-

ers who are recommended to remain active in exercis-

ing at least stretching to maintain their physical perfor-

mance (Jasmine et al., 2022). Good physical health 

management from players supports the adaptation pro-

cess, such as players at least stretching before compet-

ing because of the effect that can reduce muscle stiff-

ness and pain by training the flexibility of these mus-

cles (Tunwattanapong & Kongkasuwan, 2016). Exer-

cise with correct and effective methods, along with 

health checks and implementing an organized diet and 

rest, can reduce the risk of injury. Physical training edu-

cation with exercise that involves eccentric contractions 

can support adaptations in muscle strength associated 

with functional ability (Setiawan et al., 2024). Added to 

the knowledge data obtained from respondents, it was 

revealed that players with diverse joining backgrounds 

tend to stretch when they start to feel neck pain; this is 

done to ensure their comfort is maintained. This finding 

differs from previous research, where the joining period 

affects amateur players who have just joined, having a 

higher risk level for musculoskeletal disorders than 

players who have joined for 10 years (Fathuldeen et al., 

2023). 

Playing for extended periods of time in the most 

common position for players, which is sitting, affects 

the stretching of the spinal ligaments and the tension in 

the muscles (Baker et al., 2018). The tension of the 

neck and shoulder muscles due to inadequate body po-

sition triggers pain and interferes with daily functional 

activities (Dharmawan et al., 2021). However, when 

linked to age, adolescent individuals are still developing 

good muscle strength (Arovah, 2021). Nonetheless, ad-

olescents continue to build strong muscles in relation to 

their age (S. Lee et al., 2020). At an age classified as 

the third decade, isometric and dynamic muscle 

strengthening has increased (Larsson et al., 1979). In 

previous research conducted by Bhattacharjya et al., 

there was a positive correlation between muscle 

strength and muscle endurance, meaning that the great-

er the muscle strength, the more durable the muscle 

(Bhattacharjya et al., 2019). So, with excellent muscle 
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strength and endurance, esports players with various 

intensities do not have a neck disability. The data noted 

that respondents reported various other activities in-

volving gadgets, including participation in educational 

learning, social media, and work factors that require a 

static neck position. This is in line with other studies 

explaining that the duration of playing esports cannot 

stand alone. However, there is a contribution to the du-

ration of gadget use for activities outside of esports, 

such as studying or working, as well as a previous his-

tory of neck pain (Falah et al., 2023). 

The results’ implications are expected to add to 

and develop science, especially in physiotherapy, in 

terms of factors that affect neck function. In this case, it 

can add new insights that the level of psychosocial 

stress indirectly affects the physical health of individu-

als, including disruption of neck functional abilities, 

likewise with gender, which in this study relates to 

higher male interest, thus increasing the prevalence of 

the incidence of musculoskeletal problems in the con-

text of the male gender. In addition, this study is ex-

pected to be used as primary data and developed in fur-

ther research as comparative data with previous studies 

so that it becomes the basis for consideration of data 

collection for educational purposes or health interven-

tions, seeing the differences in research results obtained 

between references. 

Despite the results, the research implementation 

still faced significant challenges. One of the main ob-

stacles was the respondents' need to understand the 

questionnaire questions, which resulted in intensive 

discussions between them, researchers, and fellow es-

ports players. In particular, respondents tended to be 

more interested in completing the questionnaire via the 

researcher's smartphone, although this was a time-

consuming and complicated process. Furthermore, the 

significant imbalance between the number of male 

(96.1%) and female (3.9%) respondents not only poses 

problems in representing the actual situation but also in 

understanding the impact on the functional ability of the 

neck. In addition, the need for more adequate references 

on the effect of stress levels on neck functional ability 

also makes it difficult, signaling the need for further 

research to fill the gap. 

Gender has a significant unidirectional relation-

ship with increasing the prevalence of neck pain inci-

dence and a weak relationship with stress levels, where 

the lower the stress level, the higher the index of im-

paired neck functional ability. Meanwhile, the variables 

of age, playing duration, type of player, and joining 

period had no relationship with the neck functional abil-

ity. However, age and duration of play have a weak 

contribution to the risk of neck functional ability expe-

rienced by esports players. 

 

CONCLUSION 

From the results of observational research on es-

ports players, it was found that stress level and gender 

contributed to neck functional ability. At the same time, 

other variables, including age, player type, joining peri-

od, and playing duration, did not have a significant cor-

relation with neck functional ability. This warrants fur-

ther investigation, especially on the potential factors 

that affect the performance and neck function decline of 

esports players.   
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